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According to the U.S. Bureau of Labor Statistics, ankle and foot claims account for approximately 11% of
all reports of non-fatal occupational injuries and ilinesses involving days away from work; constitute less
than half (44%) the claims pertaining to the lower extremity; and are more common than head, neck, arm
and shoulder claims. (BLS 2014 Table 17) However, the cost of medical treatment of the ankle and foot
is less than for most other areas of the body. For example, the average workers’ compensation claim in
Texas was $3,406, $3,702, $3,671, and $3,665 in 2010, 2011, 2012, and 2013, respectively. (TX Dept
Ins WC Res Grp 14) But, the average cost for ankle and foot soft tissue claim was $1,313, $1,361,
$1,619, and $1,677, for each respective year from 1999 to 2002.(5) (TX Dep Ins WC Res GrpMed Cost
Trends) Overall, ankle and foot soft tissue claims accounted for approximately 3% of medical costs for
soft tissue claims of defined areas.(6) (TX Dept Ins WC ResGrp-Med Cost Qual Care)

This guideline addresses common and potentially work-related ankle and foot disorders. It encompasses
assessment; including identification of “red flags” or indicators of potentially-serious injury or disease;
diagnosis; special studies for identification of clinical pathology; work-relatedness; and management,
including modified duty and activity, return to work, and an approach to delayed recovery. Red flags
include fracture, dislocation, malignancy, metabolic disorders, infection, and other conditions.

Summary of Recommendations and Evidence

All guidelines include analyses of numerous interventions whether or not they are approved by
the U.S. Food and Drug Administration (FDA). For non-FDA-approved interventions,
recommendations are based on the available evidence. This is not an endorsement of their use.
Many of the medications recommended are utilized off-label.

The following is a general summary of the recommendations contained in this Guideline:

= |nitially, perform a thorough assessment, seek red flags, and formulate a differential diagnosis.
Assign a working pathological or tissue diagnosis when the likelihood of a specific disorder is high. If
an accurate pathological or tissue diagnosis is not obvious, assign a symptomatic diagnosis.
Additionally, assignment of a working diagnosis may be helpful.

=  When red flags are present, take appropriate action, including referral. In the absence of red flags,
focus on management of the ankle and/or foot disorder by monitoring for complications, facilitating
healing, and relieving discomfort.

= The health care team should identify and eliminate causative factors and consider modifying
symptom-provoking activities. Workstation ergonomic analyses and reduction of weight-bearing;
force; awkward positioning; slip, trip, or fall hazards; and/or vibration may be helpful. Work technique
and footwear should be considered; however, there is a paucity of information about what constitutes
appropriate footwear in occupational environments. Footwear should fit well, be comfortable, and
provide adequate protection.

= Assign activity limitations as appropriate. Discomfort may be relieved in the short-term by decreasing
or modifying offending activities, administering analgesics, advising elevation of the affected limb,
applying hot and cold compresses, using properly fitted footwear, using ankle or foot splints or
supports and toe splints, and providing floor padding as appropriate. Individual treatment sections
should be consulted for specific applications.

= Avoid immobilization except for short periods during post-operative recovery and initial stages of
fracture healing. Apply measures to retain mobility as soon as possible when complete or partial
immobilization of the ankle and/or foot is unavoidable.

= |f symptoms that limit activities or require treatment persist beyond the expected time for recovery,
reconsider the diagnosis and/or treatment approach. However, multiple ankle-foot conditions have
poorly characterized, wide ranges for recovery times. If recovery is slower than expected, advance
evaluation and consider referral, further diagnostic studies, and/or changes in management.
Referrals to occupational physicians, physiatrists, physical therapists, occupational therapists,
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orthopedic surgeons, podiatrists, orthotists, or others should be considered, depending on the
presentation of the patient.

= |nvestigate and address non-physical factors (i.e., psychiatric, psychosocial, psychophysiological,
workplace, or socioeconomic issues), particularly when there is a delay in recovery or return to work
without purely-objective physical findings to validate reasons for delays. These factors are often not
overt and specific inquiries may be required to identify whether delayed recovery and return to work
is due to physical or non-physical issues.

Basic Principles and Definitions

Bunion: See hallux valgus.
Fasciitis: Inflammation of supportive band or covering.(7) (Thomas 85)

Hallux Valgus: Lateral deviation of the great toe at the metatarsophalangeal joint with respect to the
midline of the body, generally defined as over 15° and occurring in most cases with medial deviation of
the first metatarsal.(8, 9) (Magee 06; Dykyj 89; Meyr 14)

Inflammation: A tissue reaction marked by redness, warmth, swelling, and pain, usually in response to
injury or infection.(7, 10) (Thomas 85; Gilkeson 97)

Ligament: A band or sheet of strong fibrous connective tissue connecting the articular ends of bones
serving to bind them together and facilitate or limit motion.(7) (Thomas 85)

Metabolic Disorder: Any pathologic condition of any chemical or physical process that take place within
an organism.(7) (Thomas 85)

Metatarsalgia: Pain in the forefoot at one or more of the metatarsal heads.(7, 11) (Thomas 85; Greene
01)

Morton’s Neuroma (Interdigital Neuroma): A benign tumor of the neurovascular bundle of the
intertarsal spaces that can be between any two distal metatarsal bones, although classically, “Morton’s
neuroma” describes the specific location only between the 3™ and 4™ metatarsals.(7, 11) (Thomas 85;
Greene 01)

Neuroma: A benign tumor composed of nerve cells.(7) (Thomas 85)

Paratenon: tissue filling the space between a tendon and its sheath. (Merriam-Webster Medical
Dictionary: http://www.merriam-webster.com/medical/paratenon.)

Plantar Fasciitis: Pain in the plantar aspect of the heel(11, 12) (Richardson 92; Greene 01) determined
by clinical criteria, and not clearly originating in the fascia of the plantar foot or caused by inflammation.

Referred Pain: Pain derived from pathology that is not at the location of the pain.

Retinaculum: A band or bandlike structure that holds an organ or a part in place. (Stedman Medical
Dictionary 15)

Sprain: Injury, not necessarily permanent, of a ligament.(7) (Thomas 85)
S, Grade I: overstretching or slight tearing without instability.
S, Grade Il: incomplete tearing.
S, Grade lll: complete tear or rupture.
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Strain: Injury, not necessarily permanent, of a muscle or musculotendinous unit.(7) (Thomas 85)
S, Grade I: overstretching or slight tearing.
S, Grade II: incomplete tearing.
S, Grade lll: complete tear or rupture.

Synovitis: Inflammation of synovium.
Tendinitis or Tendonitis: Inflammation of a tendon.(7) (Thomas 85)

Tendinosis: A chronic degenerative tendon injury, unaccompanied by redness or heat. It is associated
with pain and limited movement.(13) (Khan 00)

Tendinopathy: Any pathology of a tendon.

Acute, subacute, and chronic symptoms are generally defined as those present for less than 1 month, 1
to 3 months, and greater than 3 months, respectively.

Initial Assessment

General Approach to Initial Assessment and Documentation guideline) constitute an adequate initial
assessment of a patient complaining of ankle or foot problems associated with employment. The initial
evaluation should eliminate likely presence of red flags (see Table 1) and distal sources of foot and ankle
pain. The absence of red flags eliminates the proximate need for special studies, referrals, or hospital
admission, and allows reassurance of the patient during the period early in treatment and when
spontaneous recovery is expected.

Foot and ankle complaints are classified as follows:

= Potentially serious (red flag) foot and ankle conditions: Fracture, dislocation, neurovascular
compromise, tendon rupture, and neoplastic, inflammatory, metabolic, or infection disorders.

= Mechanical disorders: Derangements of the foot or ankle related to acute trauma, such as ligament
strain.

= Degenerative disorders: Possible consequences of aging or repetitive use, or a combination
thereof, such as degenerative arthritis and chronic tendinitis, tenosynovitis, or tendinosis.

= Referred pain or paresthesias

= Nonspecific disorders: Discomfort occurring in the foot or ankle that does not satisfy the diagnostic
criteria of a serious condition, derangement, degeneration, or referred pain.

Table 1. Red Flags for Potentially Serious Ankle and Foot Conditions

Disorder Medical History Physical Examination
Dislocation Significant ankle or foot trauma Edema
Ankle or foot deformity with or without Deformity
spontaneous reduction or self-reduction
Fracture Significant trauma Edema
Abnormal mobility Ecchymosis or hematoma
Deformity with or without spontaneous or self- | Deformity
reduction Abnormal mobility
Painful swelling of ankle or foot Bony crepitus
Infection Swelling, redness, localized warmth of ankle | Visible and/or palpable mass
or foot Local tenderness, heat, swelling,
Fever or chills erythema
Diabetes or immunosuppression (e.g., Systemic signs of infection (fever,
transplant, chemotherapy, HIV) tachycardia)
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Inflammation

Inflammatory arthritis or autoimmune disease

Swelling, effusion, erythema,
warmth, or edema

Metabolic Poor nutrition
disorder Changes in weight, appetite, energy level,
skin, or bowel or bladder function
Hair loss
Acute gout Sudden attack(s) of joint pain, redness, and Swelling
swelling, usually monarticular, especially of Red, tender, warm first metatarsal
the great toes joint
Predisposing factors of being a man or post-
menopausal woman, renal impairment,
hyperuricemia, and use of diuretics or
cytotoxic drugs(14) (Hellmann 95)
Neoplasm Neoplastic disorder Palpable mass
Unexplained weight loss, fatigue, masses Deformity of ankle or foot
Rapidly Neuropathy, decreased or absent sensation Decreased sensation in feet and
progressive Neurologic disease ankles
neurological Diabetes Loss of vibratory or positional sense
compromise Dislocation or fracture Altered sensation in a dermatomal
distribution
Absent ankle jerk
Motor loss in specific distribution
Painless swelling (Charcot’s joint)
Rapidly Diabetes Decreased or absent foot and ankle
progressive Peripheral vascular disease or bypass grafts | pulses
vascular Dislocation or fracture Decreased capillary filling
compromise Cold, pale extremity
Tendon
ruptures and
evulsions
Achilles Sharp pain to the posterior distal calf or Swelling and bruising
ankle, may be accompanied by loud pop Inability to point foot downward and
Forceful plantarflexion of the foot, or stand or walk comfortably
unaccustomed and vigorous running, hiking, | Positive Thompson test
or climbing
Administration of fluoroquinolones or local
injections(14) (Hellmann 95)
Peroneal Pain and swelling of the lateral heel Impaired eversion strength(15)
(Evans 66)
Tibialis, Swelling and pain in the anterior ankle Anterior ankle tenderness, probable
Anterior impaired dorsiflexion strength,
tenderness at the first
metatarsotarsal joint(16) (Khoury
96)
Tibialis, Medial ankle pain and swelling, particularly if | Flatfoot deformity, particularly when
Posterior behind the medial malleolus, new or unilateral; tenderness of the

progressive flatfoot deformity (with or without
pain)

posterior medial malleolus,(17, 18)
(Rosenberg 88a, 88b) asymmetrical
flat foot, difficulty with ipsilateral heel
raise(19, 20) (Marcus 93, Karasick
93)
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Medical History and Physical Examination

Medical history

For foot and ankle injuries, the purpose of a medical history is to gather information that can be used to
manage the case. The medical history is the foundation by which to identify the diagnosis, risk factors,
complicating factors, causation, investigation plan, treatment recommendations, and fithess for work. A
medical history requires a focused interview to obtain information about the main problem (presenting or
chief complaint) — the issue that motivates the patient to seek attention. This is stated in a short sentence
or phrase and usually volunteered by the patient early in the encounter. The following information also
needs to be obtained:

1. Circumstances at onset of symptoms: May help with formulation of a mechanism of injury/disease
etiology.
= If there was a sudden onset, what was the nature of incident:
= bending, twisting, inversions, eversion
= frauma, blunt
= Symptoms at onset:
= acute or gradual onset;
= anatomic location;
= quantity;
= quality;
= duration;
= aggravating factors;
= alleviating factors;
= associated symptoms.
= Activities at onset:
= routine activities;
= ynusual activities; or
= single incident or accident.

2. Current status of the foot or ankle problem symptoms: Has the main problem severity, location, or
other characteristics changed?
= Quantity and quality: pain, weakness, limited motion, deformity, swelling, discoloration.
= Constant or intermittent symptoms.
= Aggravating and alleviating factors:
= time of day or week when symptoms increase or decrease;
= activities that increase or decrease symptoms;
= footwear that increases or decreases symptoms; and/or,
= factors that make the problem better or worse.
= Associated symptoms:
= Are the problems located primarily in the foot or ankle?
= Does the patient have pain or other problems elsewhere?
* Impact on function:
= Limitations in function due to the foot and ankle problems:
= What can’t the patient do now?
® |s this problem limiting his or her activities?
= Can he or she walk or bear weight?

3. Occupation: What are the working conditions that may be involved in disposing persons to accidents,
causing disease, or provoking symptoms?
= Work situation:
= gpecific job duties;
= duration of individual tasks each day;
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= time on feet dalily;
= feet supports:
= footwear,
= orthotics, or
= assistive devices;
= physical factors:
= floor surfaces (regular or irregular, slippery, hard or soft);
= indoor or outdoor work; and
= weight-bearing activities (e.g., standing, walking, climbing stairs, ladders, or equipment,
jumping);
= material handling (lifting, carrying, pushing, pulling);
= psychosocial factors — What does the patient like and dislike about the job?
= Are there good or bad relationships at work with co-workers and supervisors?
= Does the patient find his or her job stimulating, monotonous, and/or stressful?
= What is the patient concept of the cause of the problems? Is there a sense of blame and
being wronged? Does the patient have or is the patient considering legal counsel?

4. Activities:
= Current work activities:
= What are the patient’s current and past avocational (home and recreational) activities (hobbies,
exercise, sports, volunteer activities), and family responsibilities (e.g., caring for a disabled
family member)?
= Does the patient run, hike, jump, or climb?
= Have these activities changed lately?

5. Current treatments for foot and ankle problems:
= medications;
» foot, leg, and ambulation supports (footwear, orthotics, assistive devices); and
» physical modalities (e.g., physiotherapy, podiatry, etc.)

6. Patient goals:
= health condition;
= function;
= return to work; and
= finances.

7. General inquiry (review of systems) is used to detect concurrent conditions and avoid treatment
pitfalls.
= |s there weight change, swelling, fever, or fatigue?
= Problems in other body parts may indicate the need to examine these areas.

8. Past medical and health history:
= past diagnoses, treatment, and effects of treatment for the foot and ankle problems:
= previous similar episodes;
= previous investigations or consultations; and
= previous treatments with results of treatments.
= general medical conditions;
= surgery; and
= other medical or health conditions, activity intolerances, and medical treatment (e.g., medications).

Ambiguity in documentation can result in missed diagnoses, redundant testing and treatment, and
delayed claim processing. The physician should be scrupulous in documentation, including noting which
ankle or foot — left or right — is the subject of the patient’s complaints. For example, if a worker has prior
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work-related claim that involves the opposite ankle or foot, confusion may develop as to what should be
done for the “old” or the “new” injury.

Physical Examination

The physical examination should be guided by the medical history and encompass:
= General observation of the patient;

= Regional examination of the ankles and feet; and

= Neurovascular screening.

Objective Examination Findings

The physician should seek objective evidence of pathology that is consistent with the patient’s subjective
complaints. In many cases, truly objective findings such as swelling, deformity, atrophy, reflex changes,
or spasm will be present. Any such findings should be thoroughly documented in the medical record both
for reference during future visits and in support the patient’s claims. For example, in the case of muscle
spasm, the physician must document in which muscle the spasm has occurred (see Measurement).

Subjective Components of the Examination Findings

For some patients with ankle or foot complaints there are no objective findings. Meticulous
documentation of the patient’s complaints at each visit is of the utmost importance in such cases,
particularly if psychosocial complications appear to be present. Damage to tissue does not shift, and
consistency of subjective examinations findings (e.g., tenderness, pain with manual muscle testing) may
add to or detract from support for elements of the differential diagnosis. Consider palpating widely during
multiple visits to determine consistency of findings. Tenderness, weakness, and specific changes in
mobility should be predictable among visits. If symptoms and examination findings change unexpectedly,
particularly in the absence of objective findings, suspect a non-anatomic/non-physiologic disorder.

Measurement

To accompany both symptoms and objective and subjective examination findings, quantification should
be part of the examination and record. For example, when swelling is claimed or edema present, the
extent of the swelling or edema should be recorded with tissue-pen outlines and photographs and with
circumference measurements; when limited range of motion (ROM) is present, angles of movement
should be measured; and when weakness is present, maximal weights lifted should be recorded.

Anatomy

A full description of the ankle and foot is complex and beyond the scope of these Guidelines. The ankle
and foot has 14 bones (not including those in the toes), many ligaments, tendons, and muscles, and can
be separated into the hind-, mid-, and forefoot. The hindfoot contains the ankle (talocrural) and subtalar
(talocalcanean) joints — the former is responsible for most of the plantarflexion and dorsiflexion of the foot
— and the talus and calcaneus. The midfoot contains the remainder of the tarsal bones. Most supination,
pronation, and rotation of the foot occur at the subtalar and mid-foot joints. The forefoot contains the
tarsal bones and the toes. Additionally, the distal talofibial syndesmosis is part of the ankle.(8, 21)
(Magee 06; Kapandiji 87 p. 148-65; Kapandiji 87 p. 166-215)

The movements of the ankle and foot include:

= flexion (dorsiflexion) — upward movement of the foot at the ankle;

= extension (plantarflexion) — downward movement of the foot at the ankle;

= eversion — twisting of the foot with the sole facing laterally;

= jnversion — twisting of the foot with the sole facing medially;

= abduction — movement of the foot in the axis of the lower leg so that the forefoot and toes move
laterally;

= adduction — movement of the foot in the axis of the lower leg so that the forefoot and toes move
medially;

Copyright® 2016 Reed Group, Ltd. 11



= pronation — a combination of dorsiflexion, eversion, and abduction that moves the plantar aspect of
the forefoot and toes to face laterally; and

= supination — a combination of plantar flexion, inversion, and adduction that moves the plantar aspect
of the forefoot and toes toward the midline.

Dorsiflexion and plantar flexion are achieved by muscles with attachments anterior and posterior of the
malleoli, respectively. The dorsiflexors include the tibialis anterior, extensor hallucis longus, and extensor
digitorum longus. The plantar flexors include the peroneous longus and brevis, gastrocnemius, soleus,
flexors hallucis and digitorum longi, and tibialis posterior. These muscles, along with the intrinsic muscles
of the foot, are responsible for pronation and supination.

Focused Foot and Ankle Examination

Observation — Examine both feet and look for and note asymmetries. Note heel structure and position,
including arch shape at rest and when the patient bears weight. Inspect medial and lateral dorsal and
plantar aspects of the foot and ankle for skin integrity, edema, erythema, and/or ecchymosis that often
occur over the injury site, and for deformities suggestive of degeneration, malformation, fracture, or
dislocations. The quality of findings may infer timing as well as location of ankle and foot disorders.
Muscular atrophy arises only after weeks or months of problems. Ecchymosis may or may not betray
diffusion of hemolysis that can take days to become evident. Observe weight-bearing skeletal alignment
of the foot and ankle in relation to the whole body for local skeletal malalignment and correlated and
compensatory motions and postures. Observe foot and ankle motion during gait, and during functional
tasks (e.g., donning and doffing shoes), particularly those that are affected by the disorder. Usually, a
person avoids placing weight on the injured or painful portion of the foot.

Palpation — Carefully palpate the ankles and feet for edema, tenderness, structural continuity, nodules
and deformities including voids, and warmth. Close attention should be paid to the distal fibula, distal
tibia, fifth metatarsal and calcaneocuboid joint because they are the areas most often injured in avulsion
fractures. Palpation of the proximal fibula is also performed to help detect a Weber C ankle fracture.
Palpate the tendons and their insertions, and the musculotendinous junctions. Always palpate bilaterally.

Range of Motion — The range of motion (ROM) of the foot and ankle should be determined both actively
and passively. Check all axes of mobility (see Anatomy), and compare mobility of the affected and
unaffected side. Expected mobility ranges can be found in sources such as the AMA Guides to the
Evaluation of Permanent Impairment, and Hoppenfeld’s Physical Examination of the Spine and
Extremities.

Strength — Resisted ROM may be used to assess strength and the presence of injury in muscles,
tendons, and their attachment points. Note weakness and distribution of pain and its anatomic correlation
or lack thereof.

Joint Integrity — Stress the ligaments to assess the stability; include the anterior drawer tests of the ankle
and talar tilt tests (supination of the ankle so that the lateral aspect of the talus faces down). The anterior
drawer test is performed with the foot in neutral position, the foot held firmly at the heel, and posterior
(sheer) force applied to the tibia. If significant anterior displacement of the foot relative to the distal tibia
can be felt, it indicates a significant abnormality of the anterior talofibular ligament. (Lahde 88; van Dijk
96) The talar tilt test applies inversion force to the effected ankle while the lower leg is stabilized. A
positive test indicates lateral ligamentous laxity. There should be comparable mobility in the contralateral
side if both sides are normal. The squeeze test may is used to diagnose injury to the tibiofibular
syndesmosis and involves placing the hands about 6 inches distal to the knee with thumbs on the fibula
and fingers on the medial tibia, then squeezing the leg to bring the fibula and tibia together. Ankle or
distal leg pain indicates syndesmotic injury.(8) (Magee 06)

Neurovascular Screening — Assess neurologic and vascular status of the foot and ankle (including skin
temperature, peripheral pulses, and motor, reflex, and sensation of the foot and ankle and surrounding
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structures). Observe the skin for trophic changes. Examination of lumbosacral nerve root function also is
in order because L5 radiculopathy can affect dorsiflexion and toe extensors and S1 radiculopathy can
affect plantar flexion (see Low Back Disorders Guideline). Patients with peripheral neuropathy (e.g.,
diabetics) may have decreased sensation in the foot or ankle and neuropathic joints presenting as acute
swelling or inflammation. Peripheral nerve entrapment may be manifested as foot drop if the peroneal
nerve at the knee is involved or rarely, as tarsal tunnel syndrome, presenting as numbness of the plantar
surface of the foot and toes. Foot drop can be seen in L5 neuropathy due to an L4-5 disc protrusion.
Consider assessing the posterior tibial and dorsalis pedis pulses, and capillary refill time.

Assessing Red Flags

Physical examination evidence of neurovascular compromise that correlates with the medical history and
test results may indicate a need for immediate consultation. The examination may further reinforce or
reduce suspicion of tumor, infection, tendon rupture, metabolic disorder, fracture, or dislocation.

Diagnostic Criteria

Diagnoses should be based on symptoms and examination and study findings, using rational, evidence-
based criteria for the diagnosis whenever it exists. Ideally, the criteria for the diagnosis specifies how a
pathologic state is determined (symptoms, dysfunction); and how to distinguish the pathological state
deviates from the healthy state to cause the symptoms and dysfunction (abnormal examination and
study findings). When assigning a diagnosis, the more specific the signs and symptoms, the more certain
the diagnosis. When complaints and examination findings are diffuse, certainty of diagnosis must be low
as many diagnoses may apply.

Table 2. Diagnostic Criteria for Non-red-flag Conditions that Can Be Managed by Primary
Care Physicians

Probable
Diagnosis or
Injury

Mechanism

Unigue Symptoms

Unigque Signs

Tests and
Results

Ankle sprain Inversion of ankle | Pain at or below Swelling at or below | None (radiograph
Eversion of ankle | lateral or medial malleolus negative if
malleolus Swelling Tenderness over obtained)

over or near
malleolus

medial or lateral
ankle ligament
With severe sprain,
positive drawer sign
for instability

Forefoot sprain

Plantar flexion,

Dorsal foot pain

Swelling in dorsum

None (radiograph

dorsiflexion, or Swelling of dorsal of foot negative if
inversion beyond | foot Tenderness over obtained)
range dorsum of foot
Ankle or foot May be idiopathic, | Heel cord pain Pain over None
tendonitis due to Pain over specific muscle/tendon unit
inflammatory tendon unit with on motion or
conditions, and plantarflexion or resisted motion of
speculatively due | dorsiflexion tendon unit
to overuse Tenderness of
involved tendon
Neuroma Idiopathic Gradual onset of Reproduction of None

pain and
paresthesias on
both sides of web
space

symptoms by
pressing
metatarsals
together or pressing
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web space

Metatarsalgia

Idiopathic
Degenerative
changes
Prolonged weight
bearing

Gradual onset of
pain under
metatarsal heads
with weight bearing

Reproduction of
metatarsal pain on
compression
Decreased tissue
padding under
metatarsal heads

None

Bunion , hallux | Degenerative Lateral deviation of | Lateral angulation Metatarsal angle
valgus change first toe of great toe of >15°
Pain in first toe from
overlap with tight
footwear
Plantar fasciitis | ldiopathic Pain across sole of | Tenderness on None
foot compression of
Pain with 1st step plantar fascia
upon rising in the
morning
Heel spur Degenerative Pain at heel with Point tenderness Radiograph
change weight bearing over plantar positive for
Idiopathic First steps upon calcaneus plantar calcaneal
rising in the morning spur (if obtained)
very painful in heel
Metatarsal Repetitive load Pain in the dorsal Point tenderness Radiograph

stress fracture

forefoot on weight
bearing

over metatarsal
shaft

positive later in
course of disorder
Bone scan or
spiral CT positive

Toe fracture

Direct trauma

Pain at fracture site

Point tenderness

Positive

(possibly) Deformity radiograph
Hematoma
Crush Injury Direct trauma Ranges from Point tenderness Positive
nonspecific pain to Deformity radiograph(s)
pain at fracture site | Hematoma
Swelling
Nonspecific foot | Unknown Nonspecific painin | None None

or ankle pain

foot or ankle

Work-Relatedness

A thorough work history is crucial to establishing work-relatedness (see General Approach to Initial
Assessment and Documentation guideline). Determining whether a complaint of a foot or ankle disorder
is work related requires careful analysis and weighing of all associated or apparently causal factors
operative at the time. A predominance of work factors suggests that worksite intervention is appropriate.
A cluster of cases in a work group suggests a greater probability of associated work-design or
management factors.

Prolonged weight bearing may exacerbate Morton’s neuroma, metatarsalgia, hallux valgus, and plantar

fasciitis. However, a cause-effect relationship between any of these conditions and workplace factors has

not been shown. Acute trauma at work can be associated with tendinitis, tenosynovitis, and ligament
strains. Stress fractures can be related to a recent increase in walking or weight-bearing activities. The
relation of “chronic strain” or degenerative joint disease to work in the absence of specific traumatic

exposures has not been documented in well-designed studies.
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Work Activities

Key factors to consider in disability duration are age and type of job, especially if the regular work
includes activities likely to worsen the condition. It is important for the physician to clarify with patients
and employers that:

= Even moderately heavy material handling may provoke foot and ankle symptoms caused by tendinitis,
plantar fasciitis, heel spurs, metatarsalgia, and other conditions.

= Any restrictions are intended to allow for spontaneous recovery or time to build activity tolerance
through exercise.

Initial Care

Comfort is often a patient’s first concern. Nonprescription analgesics, short-term non-weight bearing
activities, cold application and elevation will provide sufficient pain relief for most patients with acute and
subacute symptoms. If treatment response is inadequate (e.g., if symptoms and activity limitations
continue), prescribed pharmaceuticals or physical methods can be added. Co-morbid conditions, side
effects, costs, and provider and patient preferences guide the physician’s choice of recommendations.

Follow-up Visits

Patients with ankle and foot complaints should have re-evaluations dependent on their condition.
Evaluations as frequently as three days after return to work, change in work limitations, or treatment may
be appropriate, including to provide counseling on avoiding static positions, medication use, activity
modification, and other concerns. Care should be taken to answer questions and make these sessions
interactive so that the patient is fully involved in his or her recovery. These interactions may be done on
site or by telephone. Most treatment tested in clinical trials is delivered for short periods, usually no more
than 4 weeks, and the effect of treatment is usually evident within a month. When treatment has little or
no effect, using the timeframes indicated in Table 6 for guidance, a change in treatment approach should
be considered.

Maximal Medical Improvement

After a patient has accepted all reasonable medical treatment and the condition demonstrates
stabilization, a point of maximal medical improvement (MMI), also known as a “medical end point” or
“medical end result” has been reached. When a point of maximal medical improvement is reached with
full recovery, the patient should be discharged from treatment of the work-related ankle-foot problem.
When a point of MMI is reached without full recovery, permanent activity limitations and ongoing
treatment (if necessary) should be specified.

Special Studies and Diagnostic and Treatment Considerations

For most cases presenting with true foot and ankle disorders, special studies are usually not needed until
after a period of conservative care and observation. Most ankle and foot problems improve quickly once
any red flags are ruled out. Routine testing, i.e., laboratory tests, plain-film radiographs of the foot or
ankle, or special imaging studies are not recommended during the first month of activity limitation, except
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when a red flag that is noted on history or examination raises suspicion of a dangerous foot or ankle
condition or of referred pain.

Achilles Tendinopathy

General Approach and Basic Principles

Achilles tendon disorders, including Achilles tendinitis, tendinosis, or tendinopathy, are painful conditions
affecting the Achilles tendon, which is the largest and strongest tendon in the body, connecting the
soleus, and gastrocnemius muscles in the leg to the heel at the calcaneus bone.(22) (Tan 08) The
Achilles tendon plantar flexes the ankle and facilitates walking. Achilles tendon disorders can make
walking difficult.

Proper management of Achilles tendon disorders should be distinguished on the basis of location — the
distal insertion into the calcaneus (within 2cm of insertion) as opposed to the mid-portion of the tendon,
often defined as the segment between 2cm and 6¢cm proximal to the calcaneal insertion, as these are
different entities. Despite the differences that come with location, some studies do not clearly classify
patients based on location. A distinction between acute, subacute, or chronic disorders is important in
distinguishing between potential etiologies of pain and selecting the best intervention strategies, but the
literature has inconsistent definitions of acuity.(23) (Magnussen 09)

The term “tendinopathy” in Achilles tendon disorders is the general reference term for the diagnosis of
pain, swelling, and impaired performance.(24) (Maffulli 98) The term “tendinosis” now refers to a non-
inflammatory disorder of the midport of the tendon (2 to 6cms proximal to the insertion) with tendon
degeneration confirmed histologically(23, 25) (Alfredson 00, Mafi 01, Magnussen 09); devascularization
is common.(26, 27) (Heckman 09, Reddy 09) The morphological feature is increased interfibrillar
glycosaminoglycans and changes in the collagen fiber structure and arrangement. It may be considered
a failed healing response.(28) (Rompe 09)

Paratenonitis is an inflammatory condition of the peritendinous structures, including the paratenon.(27)
(Reddy 09) The Achilles tendon does not have a true tendon sheath, but a paratenon — a single layer of
cells composed of fatty, mesentery-like areolar tissue that is highly vascularized.(27) (Reddy 09)
Insertional tendinosis is an inflammatory process involving the distal 2cm and is often associated with
Haglund’s deformity, which is a prominent posterior superior calcaneal tuberosity that contributes to
changes in the overlying tissues (bursa, tendon). Retrocalcaneal bursitis is another source of calcaneal
heel pain, caused by irritation of the retrocalcaneal bursa. The cause and pathogenesis of these
disorders are unknown, (22, 23, 25, 29, 30) (Mafi 01, Furia 06, Tan 08, Magnussen 09, Rompe Disabil
Rehabil 08) although age appears to be an important factor. Associations between Achilles tendinopathy
and sports are reported, but a cause-effect relationship between Achilles tendon problems and activities
has not been established. Inactive individuals acquire Achilles tendon problems(25, 29, 31) (Astrom 92,
Mafi 01, Furia 06) — up to 30% of Achilles tendinopathy occurs in persons who do not participate in
vigorous activity.(28) (Rompe 09) Compromise of microcirculation may play a role with Achilles
tendinopathy, as well as other tendinopathies, such as patellar, supraspinatus, and bicipital tendinopathy
(32) (Knobloch J Orthop Surg Res 08) (see Shoulder Disorders guideline).

Initial Assessment
Initial assessment should exclude Achilles tendon rupture, and systemic metabolic or inflammatory
disorders, and determine the location and duration of symptoms.

Medical History

Pain from Achilles tendinopathy may occur at rest or during activity.(27) (Reddy 09) A history of activity
may include running, jumping, and walking. Pain is the cardinal symptom of Achilles tendinopathy, which
may manifest at the beginning and end of vigorous activity, but may become present throughout activity
and in routine activities as it becomes more severe or chronic in nature. The pain may limit training or

Copyright® 2016 Reed Group, Ltd. 16



vigorous activity.(27) (Reddy 09) A detailed history of activity including running, jumping, and walking
should be elicited.

Physical Examination

The Achilles tendon should be palpated for tearing, rupture, tenderness, edema, and warmth. Calf-
squeeze or knee flexion tests are done (see Achilles Rupture). Single-leg heel raise, hop in place, or hop
forward may provoke Achilles tendon pain. Pain from Achilles disorder will be isolated to the Achilles
tendon.(30) (Rompe Disabil Rehabil 08) The Achilles tendon may have diffuse discomfort with swelling of
the tendon mid-portion. Palpation may identify tenderness of both sides of the tendon. The medial side of
the Achilles tendon is usually more tenderas the medial fibers are subjected to more stress. Achilles
tendon swelling may be fusiform or sausage-like. Palpable or audible crepitus should be noted if present
as this denotes paratenonitis. Crepitus is not usually present with intra-substance tendinopathy. A fixed
thickening indicates paratenonitis. Intratendinous nodules or thickening that move with the tendon
indicate tendinosis.(26, 27) (Heckman 09, Reddy 09)

Tender nodules in the paratenon reflect hypertrophy of connective tissue. Decreased dorsiflexion at the
ankle is due to tightness in the tendon complex.(26) (Heckman 09) Compression of the tendon at the
calcaneal insertion with medial and lateral pinch that results in pain anterior to the tendon is indicative of
retrocalcaneal bursitis. The Victorian Institute of Sport Assessment for Achilles tendinopathy (VISA-A) is
a tool for assessing pain and function used in multiple studies cited in this guideline. There are other
instruments for assessing pain and function.

WORK RESTRICTIONS

Many patients with mild symptoms require no specific limitations. Patients with moderate or severe
Achilles tendinopathies may be allowed to limit activities that provoke symptoms, and should limit
activities that pose a safety risk. Consider limitation of jumping, high-force loading of the Achilles tendon,
climbing, or activities that require agility or balance. Complete rest is not indicated. Patients may return to
their usual jobs, but some may require relative rest.

Special Studies, Diagnostic and Treatment Considerations

Although diagnosing of non-rupture Achilles disorders is largely based on a careful history and
examination, diagnostic imaging may be required to verify a clinical suspicion or to exclude other
musculoskeletal disorders.(30) (Rompe Disabil Rehabil 08)

X-RAYS

Recommendation: X-ray for Diagnosis of Achilles Tendon Disorders, Retrocalcaneal Bursitis, or Blunt
Trauma or Suspected Fracture

X-ray is recommended for diagnosing insertional Achilles tendon disorders or retrocalcaneal
bursitis or evaluating blunt trauma or suspected fracture.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation

There is no quality evidence for or against the use of x-ray for diagnosing Achilles tendinopathy. X-ray is
non-invasive, has low adverse effect profile, but does result in radiation exposure and is of moderate
cost. Radiography is poor at diagnosing soft-tissue disorders, and in the absence of trauma or suspected
fracture, is not indicated as a first-line diagnostic tool for mid-portion tendon disorders. X-ray may reveal
calcaneal spur, prominent posterior calcaneal tuberosity, or ossification of the Achilles tendon.(26)
(Heckman 09) For other Achilles disorders, ultrasound or MRI are more effective. Therefore, plain
radiographic film studies are recommended only for insertional Achilles tendinopathy or traumatic injury.

ULTRASOUND
Recommendation: Ultrasound for Diagnosis of Achilles Tendinopathy
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Ultrasound is recommended for diagnosing Achilles tendinopathy and may be particularly useful
for differentiation of paratenonitis and tendinosis and for identifying fluid in the retrocalcaneal
bursa.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendation

There are no quality randomized trials evaluating the use of ultrasound in the diagnosis of Achilles
tendinopathy. However, ultrasound is frequently used to diagnose midportion tendinopathy, and can
reveal local thickening of the tendon and/or irregular tendon structure with hypoechoic areas and/or
irregular fiber orientation.(28) (Rompe 09) Ultrasound reveals fluid surrounding the tendon acutely and
chronically and can show adhesions that can be visualized as thickening of the hypoechoic
paratenon.(27) (Reddy 09) Although limited in its ability to distinguish tendon degeneration from patrtial
rupture, ultrasound has a sensitivity of 0.8 and specificity of 0.4, (PPV = 0.49. NPV = 0.68) compared to
clinical diagnosis.(22) (Tan 08) Ultrasound in non-invasive, has low adverse effects, and is of moderate
cost. However, ultrasound may be less sensitive than MRI; therefore it is recommended when the clinical
diagnosis is uncertain.

MAGNETIC RESONANCE IMAGING (MRI)

Recommendation: MRI for Diagnosis of Achilles Tendinopathy

MRI is recommended for evaluating Achilles tendinopathies including paratendonitis, tendinosis,
and retrocalcaneal bursitis.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendation

There are no quality randomized trials evaluating the use of MRI in the diagnosis of Achilles
tendinopathy. MRI can demonstrate thickened paratenon with adhesions and offers extensive
information on the internal structure of the tendon and surrounding tissues.(26) (Heckman 09) Compared
to clinical diagnosis, MRI has a sensitivity of 0.95 and specificity of 0.5 (PPV = 0.56, NPV = 0.94).(33)
(Tan 09) MRI may be helpful in differentiating inflammatory from degenerative changes in soft tissue.
MRI is more expensive than ultrasound, but may be more reliable because there is less chance for
operator error and it provides a broader field of view relative to ultrasound. MRI is therefore
recommended.

COMPUTERIZED TOMOGRAPHY (CT)
Recommendation: CT for Diagnosis of Achilles Tendinopathy
CT is not recommended for diagnosing Achilles tendinopathy.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendation

There is no quality evidence for or against the use of CT imaging for the diagnosis of Achilles
tendinopathy. While CT is non-invasive and has a low adverse effect profile, it results in radiation
exposure and is of moderate to high cost. CT is not helpful in differentiating inflammatory from
degenerative changes in soft tissue. As the role of CT has yet to be defined in the literature and has
limitations when compared to MR, it is not recommended.

Initial Care
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For each of the Achilles tendon disorders causing pain, the initial management is non-operative. It is
believed that early intervention is critical, as management becomes more complicated and less
predictable when the conditions become chronic.(30) (Rompe Disabil Rehabil 08)

Medications

NON-STERIODAL ANTI-INFLAMATORY DRUGS (NSAIDs) AND ACETAMINOPHEN

The use of oral NSAIDs and acetaminophen are well-described interventions for numerous soft-tissue
and musculoskeletal injuries including ankle sprains.(34) (Duranceau 86) The mechanism of action is
unclear for musculoskeletal disorders that do not have significant components of inflammation, although
some believe the mechanism nevertheless involves addressing some component of inflammation.(35)
(Jakobsen 89)

1. Recommendation: Acetaminophen for Acute, Subacute, or Chronic Achilles Tendinopathy Pain
Acetaminophen is recommended for treatment of pain from acute, subacute, or chronic Achilles
tendinopathy.

Indications — Pain associated with acute, subacute, or chronic Achilles tendinopathy.

Frequency/Duration — Frequency and dose per manufacturer’'s recommendations; may be taken
scheduled or as needed (FDA recommended daily doses is less than 4gm a day).

Indications for Discontinuation — Resolution, intolerance, adverse effects, lack of benefits, or failure to
progress over a trial of 2 weeks.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

2. Recommendation: NSAIDs for Acute, Subacute, or Chronic Achilles Tendinopathy or Post-operative
Pain

NSAIDs are recommended for the treatment of acute, subacute, or chronic Achilles tendinopathy

pain or post-operative pain or inflammation.

Indications — Pain or inflammation associated with acute, subacute, or chronic Achilles tendinopathy, or
post-operatively.

Frequency/Dose/Duration — Frequency and dose per manufacturer's recommendations; may be taken
scheduled or as needed. As not all NSAIDs have been shown effective for treatment of Achilles
tendinopathy, if one NSAID is not effective within 10 days, consider another of a different sub-class (i.e.
salicylates, indoleacetates, propionates, phenylacetates, enolates, naphthylalkanones) in its place.

Indications for Discontinuation — Resolution, intolerance, adverse effects, lack of benefits, or failure to
progress over a trial of 2 weeks.

Strength of Evidence — Recommended, Evidence (C) — Acute
Recommended, Insufficient Evidence (I) — Subacute, chronic, or post-
operative pain
Level of Confidence — High

Rationale for Recommendations

Acetaminophen is an analgesic and has no therapeutic effect. There is no quality evidence for or against
the use of acetaminophen for the treatment of pain from acute and subacute Achilles tendinopathy.
There is one low-quality study comparing the effect of paracetamol with ibuprofen for acute sports
injuries, which showed ibuprofen to be superior, although the study had several methodological
problems.(36) (Bourne 80) However, there is quality evidence that acetaminophen is superior to placebo
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for treatment of other musculoskeletal disorders, including low back pain, and has a very low adverse-
effect profile. However, patients using acetaminophen should be screened for the absence of liver
disease and liver-disease risk factors, advised about dosing, and warned of potential hepatotoxicity (see
Chronic Pain guideline for acetaminophen use). Oral acetaminophen is recommended for short-term as it
is not invasive, has a lack of adverse effects when used as directed, and is low cost.

There is one moderate-quality placebo-controlled study that showed improvement of pain and functional
scores.(35, 37) (Jakobsen 88, Jakobsen 89) This study considered multiple acute (less than 48-hours
duration) soft-tissue disorders in young (mean age 20.5 years, range 19 to 25 years) military personnel.
Of 212 subjects, 71 had Achilles tendinosis that was treated with piroxicam, tenoxicam, or placebo. The
study duration was 10 days. The tenoxicam group, but not the piroxicam group, experienced significantly
better improvement than the placebo group. As the results for six disorders, including Achilles
tendinopathy, were pooled in one analysis,(37) (Jakobsen 88) only the analysis of the Achilles
tendinopathy sub-population(35) (Jakobsen 89) applies to this section. There is one low-quality study
comparing the effect of paracetamol with ibuprofen for acute sports injuries, which showed ibuprofen to
be superior, although the study had several methodological problems.(36) (Bourne 80)

A moderate-quality study of subacute and chronic Achilles tendinosis comparing piroxicam to placebo
with both groups assigned stretching and strengthening exercises was negative.(31) (Astrom 92) In an
additional study comparing indomethacin with injection of glycosaminoglycan,(38) (Sundgvist 87) the
latter group fared significantly better than the former (NSAID) group; however, the study is not helpful for
identification of efficacy of NSAIDs as there was no placebo control. There are no quality studies in post-
operative patients; however, NSAIDs have been shown to be highly effective for several other post-
operative conditions and thus are recommended (see Low Back Disorders; Hand, Wrist, and Forearm
Disorders; and Hip and Groin Disorders guidelines).

NSAIDs are not invasive, have low adverse effects particularly in employed populations, and are low
cost, thus they are recommended. If NSAIDs are used to treat clinically evident or presumed
inflammation, they should be administered on a scheduled basis. If NSAIDs are used for analgesia, they

should be taken as needed.

Evidence for the Use of NSAIDs and Acetaminophen
There are 4 moderate-quality RCTs incorporated in this analysis. There is 1 low-quality RCT in Appendix
1.

Jakobsen | 6.0 N =212 | Tenoxicam Significantly “The use of Randomization,
1988 Army 20mg vs. better tenoxicam 20 allocation,
personn | piroxicam improvement mg daily is blinding details
RCT el with 20mg vs. comparing superior to unclear. Data
acute placebo once | tenoxicam with placebo and at | suggest NSAID
soft daily for 10 placebo: global least equal to superior for
tissue days. judgment Day 2 piroxicam 20 treatment of 6
injuries (p =0.025); mg daily in the | acute injuries.
<48 median treatment of Insufficient data
hours difference, -0.2; some specific for specific
duration 95% Cl, -0.4 to soft-tissue recommendation
+0.0); tenderness | injuries.” for Achilles
Day 7 (p = 0.019; tendinopathy.
median
difference, -0.5;
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95% ClI, -0.9; -
0.1); functional
limitation Day 10
(p =0.0048;
median
difference, -0.3;
95% Cl, -0.8 to -

0.0).
Jakobsen | 5.0 N =115 | Tenoxicam Clinical In this 10-day Randomization,
1989 Army 20mg vs. outcomes trial for acute allocation,
personn | placebo once | measured on 4- | Achilles baseline, blinding
(An el with daily for 10 point scale tendinopathy details unclear.
analysis tendinitis | days. (excellent, good, | “[The authors] Military population
Achilles , moderate, bad) find the effect of | (mostly male) and
tendinopat periostiti based on tenoxicam 20 included other
hy sor spontaneous mg/ day in the soft tissue
subgroup sprains pain, tenderness, | treatment of disorders. For
of <48 pain on tendinitis of the | acute Achilles
Jakobsen hours movement, Achilles tendon | tendonitis, 40 of
1988) duration functional to be 46 completed
limitations, and convincingly study. Data
adverse superior to support NSAID
reactions. In placebo.” They | superior to
tendonitis group, | found no placebo.
excellent or good | significant
results reached difference
71% vs. 31% in between
placebo (p = piroxicam and
0.008). placebo.

Astrom 5.0 N =70 Piroxicam vs. | No differences at | “We conclude Details of
1992 non- placebo for 30 | any time that a non- randomization,
rheumati | days, both between groups | steroid anti- allocation,
RCT c groups with in pain, swelling, | inflammatory baseline
patients | stretching and | muscle strength | agent comparability are
with strengthening. | or ankle joint (piroxicam) sparse. Both
painful movement. Pain | does not afford | groups underwent
Achilles and tenderness symptomatic stretching and
tendinop improved in both | relief in Achilles | strengthening
athy groups. pain; a limited | exercises,
rate of success | providing
was noted, potentially major
presumably co-interventions.
due to the Data suggest no
combined effect of NSAID.
effect of rest,
exercises and
the placebo
response.”
Sundgvist | 6.0 N =60 Local injection | No difference in “Local Allocation,
1987 recreatio | glycosaminogl | percentage with injections of blinding details
nal ycan good response GAGPS were unclear. Possible
RCT athletes | polysulfate ratings in acute shown to be co-interventions
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suffering | (GAGPS) vs. patients. more effective | (orthotics,

from indomethacin. | Significant than high-dose | physical therapy).
Achilles differences in indomethacin Data suggest
peri- chronic patients especially in injection superior
tendinitis with GAGPS vs. chronic cases.” | to NSAID.

indomethacin
(59% vs. 12%, p
<0.05).

SYSTEMIC GLUCOCORTICOSTEROIDS

Oral or intramuscular (IM) glucocorticosteroids are often administered for musculoskeletal complaints
with anti-inflammatory mechanism(s) as a rational for efficacy. There is limited efficacy for treatment of
radiculopathy, but not low back pain (see Low Back Disorders guideline). However, the use of these
medications for Achilles tendinopathy is not cited in quality studies. Injections are reviewed below.

Recommendation: Systemic Corticosteroids for Treatment of Acute, Subacute, Chronic, or Post-
operative Achilles Tendinopathy

Oral or intramuscular steroid preparations for the treatment of acute, subacute, chronic, or post-
operative Achilles tendinopathy are not recommended.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendation

There is no quality evidence for use of corticosteroids for treatment of Achilles tendinopathy. As evidence
is lacking and evidence of efficacy is present for several other treatments, oral or intramuscular steroid
preparations are not recommended pending publication of quality studies.

OPIOIDS - Oral, Transdermal, and Parenteral (Includes Tramadol)

Opioids are frequently used for musculoskeletal conditions; however, these are generally spine-related
disorders. Use for treatment of Achilles tendinopathy has not been well described. Opioids are widely
used post-operatively.

1. Recommendation: Opioids for Treatment of Acute, Subacute, or Chronic Achilles Tendinopathy Pain
Opioids for treatment of acute, subacute, or chronic Achilles tendinopathy pain is not
recommended.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — High

2. Recommendation: Opioids for Treatment of Pain for Post-operative Achilles Tendinopathy
Opioids are recommended for short-term use to treat pain after Achilles tendon surgery or for
patients who have encountered surgical complications.

Indications — Post-operative pain management.

Frequency/Dose/Duration — Frequency and dose per manufacturer’'s recommendations; total
treatment length usually ranges from a few days to up to 2 weeks.

Indications for Discontinuation — Sufficient pain management with other methods such as NSAIDs,
resolution of pain, intolerance, adverse effects, lack of benefits, or failure to progress over a couple
weeks.

Strength of Evidence — Recommended, Insufficient Evidence (I)
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Level of Confidence — High

Rationale for Recommendations

There is no quality evidence supporting the use of opioids for treating acute or chronic Achilles tendon
pain. The vast majority of patients with Achilles tendinopathy do not have pain sufficient to require
opioids. Patients with such degrees of pain should generally have investigations performed for alternative
diagnoses. Opioids are not invasive, but have very high dropout rates and otherwise high rates of
adverse effects. They are moderate to high cost depending on treatment duration (see Chronic Pain
guideline) and are not recommended for routine use.

Quiality evidence for treating post-operative patients with opioids is absent. Some patients have
insufficient pain relief with NSAIDs, thus judicious use of opioids may be helpful, particularly for nocturnal
use. Opioids are recommended for brief use in select post-operative patients primarily at night to achieve
post-operative sleep.

VITAMINS - Including Vitamin Bg (Pyridoxine)
The use of vitamins including B, C, and E has been described for musculoskeletal conditions as an
antioxidant or is hypothesized as a promoter of tendon healing processes.

1. Recommendation: Vitamin Therapy for Treatment of Achilles Tendinopathy
There is no recommendation for or against use of vitamins as a therapeutic intervention or for
prevention of Achilles tendinopathy in doses recommended by the U.S. FDA.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

2. Recommendation: High-dose Vitamin Therapy for Treatment of Achilles Tendinopathy
The use of high doses (exceeding U.S. FDA recommendations) or expensive compounded
preparation vitamins is not recommended for prevention of Achilles tendinopathy.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendation

There are no quality studies evaluating the use of vitamins to treat or prevent Achilles tendinopathy. If
purchased in standard doses as standard stock item at food and drug stores, vitamins are usually
inexpensive. If taken in doses that do not substantially exceed U.S. FDA recommendations, vitamins are
safe. However, custom vitamin mixtures or compounds and high doses of vitamins may be harmful and
expensive.

Topical Medications

NSAIDs

Topical NSAIDs are meant to deliver medication locally and superficially in musculoskeletal disorders,
including Achilles tendinopathy, to reduce pain, swelling, improve range of motion, and return the patient
to full functional capacity as early as possible.(39, 40) (Russell 91; Mason 04)

1. Recommendation: Topical NSAIDs for Acute, Subacute, or Chronic Achilles Tendinopathy
Topical NSAIDs are recommended for treatment of acute, subacute, or chronic Achilles
tendinosis.

Indications — Mild, moderate, or severe Achilles tendinopathy. Only niflumic acid as a topical NSAID
treatment for Achilles tendon disorders has been studied(41); (Auclair 89) thus, there is no evidence
of comparative superiority of any other topical NSAID.
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Frequency/Duration — Frequency per manufacturer’s recommendation. Niflumic acid was used for 1
week(41) (Auclair 89) and piroxicam for 1 to 3 weeks (study of mixed acute disorders, 3% were
Achilles tendonitis).(39) (Russell 91)

Indications for Discontinuation — Resolution, intolerance, adverse effects, or lack of benefits.

Strength of Evidence — Recommended, Evidence (C) — Acute, subacute
Recommended, Insufficient Evidence (I) — Chronic

Level of Confidence — High

2. Recommendation: Topical NSAIDs for Post-operative Achilles Tendinopathy
There is no recommendation for or against the use of topical NSAIDs for treatment of post-

operative Achilles tendinosis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Level of Confidence — Low

Rationale for Recommendations
There is one moderate-quality placebo-controlled trial that found efficacy of treatment with topical
niflumic acid for Achilles tendon disorders(41) (Auclair 89) that also demonstrated earlier functional
return. The second placebo-controlled trial that used piroxicam to treat Achilles tendonitis also suggested
efficacy; however, it included a small minority of Achilles tendinitis (3%), and a majority of other disorders
— 51, 42, and 4%, respectively labeled as supraspinatus tendonitis, and ankle and acromioclavicular joint
sprains.(39) (Russell 91) Additional support for the general effectiveness of topical NSAIDs in treating
musculoskeletal disorders is derived from a systematic review of RCTs for multiple conditions without
regard to type of disorder or anatomic location .(40) (Mason 04) However, this review contains no direct
support for the use of topical NSAIDs in Achilles tendinopathy. Topical NSAIDs are not invasive, have
low adverse effect rates, but may be moderate to high cost. They are recommended for treatment of
acute or subacute Achilles tendinopathy. There is no evidence of efficacy in patient with chronic Achilles
tendinosis. Post-operative patients may be reasonable candidates after the incision is well healed.

Evidence for the Use of Topical NSAIDs

Russell
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LIDOCAINE PATCHES
The use of lidocaine patches for various musculoskeletal disorders has been reviewed in other
guidelines (see Hand, Wrist, and Forearm Disorders; Chronic Pain; and Elbow Disorders guidelines).

Recommendation: Lidocaine Patches for Acute, Subacute, Chronic, or Post-operative Achilles
Tendinopathy

There is no recommendation for or against the use of lidocaine patches for the treatment of
acute, subacute, chronic, or post-operative Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation

There are no quality studies of lidocaine patch use for treatment of Achilles tendinopathy. As the goal of

most therapy for Achilles disorders is pain relief, this may represent a potential treatment on a short-term
basis while other concomitant interventions, such as eccentric exercises, are being performed. However,
there is insufficient evidence to recommend for or against this treatment.

GLYCERIL TRINITRATE PATCHES
Topical application of glyceryl trinitrate has been used to stimulate collagen synthesis.(42) (Paoloni 04)

1. Recommendation: Glyceryl Trinitrate for Treatment of Chronic Achilles Tendinopathy Pain
Topical glyceryl trinitrate is recommended for treatment of pain in select patients with chronic
Achilles tendinopathies after other conservative treatment alternatives have failed.
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Indications — Moderate or severe chronic Achilles tendinosis. Treatment with other interventions such
as NSAIDs, exercises, and potentially injection(s) should have been attempted previously.

Frequency/Duration — Apply 1/4 of a 5mg/24-hour patch over site of maximal tenderness (2 to 6cm
proximal to Achilles tendon insertion; replace patch every 24 hours for up to 6 months.(42) (Paoloni

04)

Indications for Discontinuation — Resolution, intolerance, adverse effects, or lack of benefits.

Strength of Evidence — Recommended, Evidence (C)

Level of Confidence — Low

2. Recommendation: Glyceryl Trinitrate for Acute, Subacute, or Post-operative Achilles Tendinopathy
There is no recommendation for or against the use of topical glyceryl trinitrate for acute,
subacute, or post-operative Achilles tendinopathies.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

Rationale for Recommendations

There is one moderate-quality placebo-controlled RCT(42) (Paoloni 04) with a 3-year follow-up report(43)
(Paoloni 07) for the continuous use of glyceryl trinitrate (GTN) patch over 24 weeks for chronic non-
insertional Achilles tendon pain. This trial included common, conservative co-interventions. The authors
found improvement in clinical condition of the GTN compared to the non-GTN group by most of their
outcome measures, with differences statistically significant by 6 or 12 weeks.(42) (Paoloni 04) The
numbers needed to treat by 6 or 12 weeks were in the neighborhood of 2 or 3, and by 24 weeks,
numbers needed to treat were <2. The trial suggested less night and loading pain at 12 and 24 weeks,
with sustained effects at 3-years in the intervention group. GTN is non-invasive, has few reported
adverse effects compared to placebo, but is likely moderate to high cost over a 6-month course. There
are no trials evaluating over-the-counter GTN topical ointments. Based on the limited evidence, this
treatment appears hopeful, but currently there is insufficient quality evidence for a graded

recommendation (A, B, C) in most Achilles’ tendinosis patients.

Evidence for the Use of Glyceryl Trinitrate Patches
There is 1 moderate-quality RCT with a second report of an extended evaluation period incorporated into
this analysis.
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Devices/Physical Methods

EXERCISE

In the musculoskeletal literature, the term “exercise” is used to describe stretching, strengthening, and
endurance programs. For Achilles tendinopathy, eccentric and concentric exercise are described, both of
which are used to load the soleus and gastrocnemius muscles. Concentric exercise involves muscle
contraction. Eccentric exercise allows muscle lengthening (stretching). It is possible that eccentric
exercises result in increased oscillations in tendon force,(44) (Rees 08) reduction of tendon
microcirculation,(45) (Knobloch 08) and promotion of tendon remodeling, including increased collagen
fiber cross-linkage.(28) (Rompe 09)

1. Recommendation: Education for Acute, Subacute, Chronic, or Post-operative Achilles Tendinopathy
Education is recommended for acute, subacute, chronic, or post-operative Achilles
tendinopathy.

Indications — All patients with Achilles tendinopathy assigned eccentric exercises.

Frequency/Duration — One or 2 appointments to educate patients about the disorder, effects of
activity, unhelpfulness of complete inactivity, prognosis, and to address other questions.

Indications for Discontinuation — Recovery or demonstration of intolerance or lack of efficacy.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

2. Recommendation: Eccentric Exercises for Chronic Achilles Tendinopathy
Eccentric exercises are moderately recommended for the treatment of chronic Achilles
tendinopathy.

Indications — Mild, moderate, or severe chronic Achilles tendinosis.(25, 46, 47) (Rompe 07;
Silbernagel 01; Mafi 01)

Frequency/Duration — One or 2 sets of exercises per day until symptom resolution and generally 1 or
2 appointments for exercise instruction (an additional 1 or 2 appointments for reinforcement is often
needed in more chronic cases). Data suggest more intense exercise regimens result in superior
outcomes.(46) (Silbernagel 01)

Indications for Discontinuation — Resolution, intolerance, adverse effects, or lack of benefits.

Strength of Evidence — Moderately Recommended, Evidence (B)
Level of Confidence — Moderate
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3. Recommendation: Stretching Exercises for Acute, Subacute, or Post-operative Achilles Tendinopathy
Stretching and loading exercises, particularly eccentric exercises, are recommended for the
treatment of acute, subacute, or post-operative Achilles tendinopathy.

Indications — Mild, moderate, or severe acute, subacute and post-operative Achilles tendinosis.

Frequency/Duration — One or 2 sets of exercises per day until symptom resolution and generally 1 or
2 appointments for exercise instruction (an additional 1 or 2 appointments for reinforcement is often
needed in more chronic cases). Data suggest more intense exercise regimens result in superior
outcomes.(46) (Silbernagel 01) Post-operative patients may require additional instruction during the
recovery period.

Indications for Discontinuation — Resolution, intolerance, adverse effects, or lack of benefits.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendations

Two moderate-quality studies compared more intense to less intense exercise(46) (Silbernagel 01) or
exercise to “active rest’(48) (Silbernagel 07) for treatment of chronic Achilles tendinopathy. There was no
difference between the effects of more intense and less intense exercise.(46) (Silbernagel 01) Eccentric
exercises were found superior to concentric exercises.(25) (Mafi 01) (A low-quality study found eccentric
exercises to have a better outcome over concentric exercises.)(49) (Nielsen-Vertommen 92) There is
one high-quality study comparing eccentric exercise with non-intervention and with shockwave therapy
(Rompe 07) that found exercise and shockwave therapy both superior to observation.(47) (Rompe 07)
However, the equivalence of exercise to shock wave therapy was not reproducible,(50) (Rompe J Bone
Joint Surg Am 08) challenging the reproducibility and integrity of the study findings. Additionally, in these
studies, the uncertainty due to the instruments used to measure outcome(51) (Robinson 01) was not
addressed, with the differences in findings based primarily on statistics and without fully considering the
variability introduced by the clinical measurement.

There are no quality studies of exercise for treatment of acute, subacute, or post-operative Achilles pain.
There are many additional studies that included exercise as part of the treatment, but did not have
adequate controls to demonstrate the effects of exercise. Studies comparing exercise to other
interventions generally used eccentric exercises. Stretching exercises and graded activity does not
appear to differ in effect(48) (Silbernagel 07) suggesting that allowing patients to engaging in activities
according to their comfort level does not worsen outcome.

Exercise is non-invasive, has few adverse effects, may benefit the individual's overall health compared to
inactivity, and is not costly when self-administered. Exercise may be taught quickly by providers or
therapists and is moderately recommended. For acute pain, there is a lack of evidence for effectiveness,
but it is reasonable to infer that this intervention may be beneficial. Post-operative patients may benefit
from a few additional supervised visits to help guide exercise and activity levels.

Evidence for the Use of Exercise for Achilles Tendinopathy
There are 2 high- and 3 moderate-quality RCTs incorporated into this analysis. There is 1 low-quality
RCT in Appendix 1.

Rompe 9.0 | N=75with | ESWT vs. No differences “Both eccentric Data suggest
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CRYOTHERAPY/HEAT

Cryotherapy and heat are commonly used for analgesia. Cryotherapy may reduce inflammation in acute
musculoskeletal injuries, including Achilles tendinopathy.(52) (Morelli 04)

1. Recommendation: Cryotherapy for Acute, Subacute, Chronic, or Post-operative Achilles Tendinopathy
Cryotherapy is recommended for acute, subacute, chronic, or post-operative Achilles

tendinopathy.

Indications — All patients with Achilles tendinopathy.

Frequency/Duration — Approximately 3 to 5 self-applications per day as needed.

Indications for Discontinuation — Resolution, adverse effects, non-compliance.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

2. Recommendation: Heat Therapy for Acute, Subacute, Chronic, or Post-operative Achilles

Tendinopathy

Heat is recommended for acute, subacute, chronic, or post-operative Achilles tendinopathy.

Indications — All patients with Achilles tendinopathy.

Frequency/Duration — Approximately 3 to 5 self-applications per day as needed.

Indications for Discontinuation — Resolution, adverse effects, non-compliance.
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Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendations

There is one moderate-quality study of cryotherapy considering tendon blood flow as an outcome.(53)
(Knobloch Am J Sports Med 08) Clinical outcomes were not included and this study’s usefulness is
limited. There is no quality evidence for the use of cryotherapy or heat as treatments for Achilles
tendinopathy. In a non-randomized prospective study, cryotherapy was demonstrated through Doppler
ultrasound to result in temporary reduction in increased blood flow through the microcirculation.(54)
(Knobloch 07) The use of ice has been implemented as part of a multi-intervention strategy,(55) (Mayer
07) although the individual contribution towards healing is unknown. Cryotherapy and heat are non-
invasive, have few adverse effects, are not costly when self-administered, and are recommended.

Evidence for the Use of Cryotherapy and Heat for Achilles Tendinopathy
There is 1 moderate-quality RCT incorporated into this analysis.
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problem or deep blood flow with | cryotherapy alone clinical
RCT S treatment, higher as far as Achilles significance.
capillary flow in recovery | tendon micro-
with cryo/compression circulation is
group. concerned.”

NIGHT SPLINTING
Splints which hold the foot in 90°of dorsiflexion during the night are sometimes used to reduce morning
pain and stiffness from Achilles tendinopathy.

1. Recommendation: Night Splints for Acute, Subacute, or Chronic Achilles Tendinopathy
There is no recommendation for or against the use of a night splint for treatment of acute,
subacute, or chronic Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

2. Recommendation: Night Splints and Walking Boots for Post-operative Achilles Tendinopathy
Night splints and walking boots are recommended for post-operative Achilles tendinopathy
patients.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendations

There are no quality studies of patients treated with night splints compared to non-splinted controls.
There also are no quality studies in post-operative patients. There are two moderate-quality studies that
included splints for treatment of subacute and chronic Achilles tendinopathy. In both studies, there is no
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evidence that splinting provided any additive benefit over eccentric exercises alone.(56, 57) (Roos 04,
deVos 07) This suggests splinting provides no additive benefit. Night splints are non-invasive, have a
minimal adverse effect profile although they may provide some level of nuisance, and are low to
moderate cost depending on the product and whether the device is custom made. There is ho
recommendation for or against use of these splints. Evidence suggests that other interventions,
particularly exercises, are preferable. Post-operative patients generally require walking boots during

rehabilitation.

Evidence for the Use of Night Splinting for Achilles Tendinopathy

There are 2 moderate—iualiti RCTs incoriorated into this analisis.
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Magnets
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Magnets are commonly used as an alternative treatment for musculoskeletal disorders. However, there
is no information found for their use in Achilles tendon disorders.

Recommendation: Magnets for Achilles Tendinopathy
Magnets are not recommended for the treatment of acute, subacute, chronic, or post-operative
Achilles tendon disorders.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence —Moderate

Rationale for Recommendation

There are no quality studies available evaluating the use of magnets for treatment of Achilles tendon
disorders. However, magnets have been evaluated in quality studies involving the spine and hand and
they have been found to be ineffective. Magnets are not invasive, have no adverse effects, and are low
cost, but other interventions have documented efficacy. Thus, magnets are not recommended for
treatment of Achilles tendinopathy.

ORTHOTICS

Orthotic devices are commonly used for Achilles tendinopathy and are designed to modify the foot
posture or place the hindfoot in a neutral position to reduce the load on the tendon. These devices
include heel lifts, pads, and braces.(30) (Rompe Disabil Rehabil 08)

Recommendation: Orthotic Devices for Acute, Subacute, Chronic, or Post-operative Achilles
Tendinopathy

There is no recommendation for or against the use of orthotic devices such as, heel lifts, heel
pads, or heel braces for treatment of acute, subacute, or chronic Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation

There are no quality studies comparing orthotics with non-interventional or control groups. A low-quality
study comparing groups that used heel pads, molefoam pads, or no device found no difference in the
use of these devices.(58) (Lowdon 84) There is one moderate-quality study of one specific device;
however, the study did not include a non-intervention group so improvement with intervention could not
be differentiated from the natural course of the condition, failed to demonstrate superiority of splints to
exercises, and splints provided no additive benefits when combined with exercises.(59) (Petersen 07)
Capillary blood flow in Achilles paratenons(45) (Knobloch Dis Rehab 08 1685-91) and tendons(60)
(Knobloch Dis Rehab 08 1692-6) of patients with Achilles tendinopathy who wore an AirCast AirHeel
ankle splint was investigated with mixed results between the two studies in microcirculatory effects, but
no clinical changes demonstrated in those who wore splints. These devices are usually non-invasive and
low cost if not custom-made. Although they are often prescribed, there is insufficient evidence to support
a recommendation for or against their use.

Evidence for the Use of Orthotic Devices for Achilles Tendinopathy
There are 3 moderate-quality RCTs incorporated into this analysis. There is 1 low-quality RCT in

Aiiendix 1.
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suggest no
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EXTRACORPOREAL SHOCKWAVE THERAPY (ESWT)

Extracorporeal shockwave therapy (ESWT), or “shockwave therapy,” has been utilized for treatment of
multiple chronic soft tissue disorders including Achilles tendinopathy, plantar fasciitis, and lateral
epicondylitis. The mechanism of action is unknown.(28) (Rompe 09)

1. Recommendation: Extracorporeal Shockwave Therapy for Chronic Mid-portion Achilles Tendinopathy
Extracorporeal shockwave therapy is recommended as an adjunct to an eccentric exercise for
chronic, recalcitrant Achilles tendinopathy.

Indications — Moderate to severe, recalcitrant Achilles tendinopathy. Patients should have failed
NSAIDs, eccentric exercises, physical or occupational therapy, and local injection(s).(28, 50) (Rompe
J Bone Joint Surg Am 08, Rompe 09)

Frequency/Duration — Three to 4 weekly sessions over 3 to 4 consecutive weeks, using 2,000 shocks
at 0.1 to 0.2 J/mm? administered in conjunction with an eccentric exercise program.(28, 50, 61, 62)
(Rasmussen 08; Rompe 07; Rompe J Bone Joint Sur Am 08; Rompe 09)

Indications for Discontinuation — Completion of course, resolution of symptoms, adverse effects,
intolerance, non-compliance.

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence —Low

2. Recommendation: Extracorporeal Shockwave Therapy for Acute, Subacute, or Post-operative Achilles
Tendinopathy
Extracorporeal shockwave therapy is not recommended for treatment of acute, subacute, or
post-operative Achilles tendinopathy.

Indications — Moderate to severe recalcitrant Achilles tendinopathy. Patients should have failed
NSAIDs, eccentric exercises, physical or occupational therapy, and local injection(s).(28, 50) (Rompe
J Bone Joint Surg Am 08, Rompe 09)

Frequency/Duration — Three to 4 weekly sessions over 3 to 4 consecutive weeks, using 2,000 shocks
at 0.1 to 0.2 JJmm? administered in conjunction with an eccentric exercise program.

Indications for Discontinuation — Completion of course, resolution of symptoms, adverse effects,
intolerance, non-compliance.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendations

Evidence of efficacy for ESWT in treatment of patients with chronic Achilles tendinopathy is conflicting.
There are two high-quality RCTs comparing ESWT with sham ESWT(62, 63), (Rasmussen 08; Costa 05)
and one high-quality study comparing ESWT with a non-treated control group.(61) (Rompe 07)
Adequacy of blinding of ESWT is unclear.(62, 63) (Rasmussen 08; Costa 05) One sham-controlled trial
failed to demonstrate efficacy(63) (Costa 05) while another showed statistically significant functional
improvement, but questionable clinical improvement,(62) (Rasmussen 08) raising questions of treatment
effectiveness. The dosing and treatment intervals were different between the trial that failed to
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demonstrate efficacy(63) (Costa 05) and those that did, which may have accounted for the variable
effects. The trial with a non-treatment control group suggested ESWT was superior to non-treatment(61);
(Rompe 07) however, the level of benefit was modest and there was no superiority of the ESWT to

eccentric exercises.

Two trials evaluated patients with chronic Achilles tendon disorders who failed other treatment.(28, 50)
(Rompe J Bone Joint Surg Am 08; Rompe 09) The first study compared ESWT and eccentric exercises
and found statistically significant differences between the groups, with EWST patient outcomes
superior.(50) (Rompe J Bone Joint Surg Am 08) The second study found a combination of eccentric
exercises plus ESWT superior to exercises alone considering statistically significant differences
alone.(28) (Rompe 09) However, although the groups receiving and not receiving ESWT had statistical
differences, the clinical significance of the findings is uncertain because they were within the limits of
reproducibility of one of the primary measurement instruments.(51) (Robinson 01) The investigators in
these trials administered ESWT with timing and number of shocks similar to the authors of the successful
sham ESWT study.(62) (Rasmussen 08)

The effectiveness of ESWT is unclear as the studies that showed differences between ESWT and non-
ESWT groups were modest and may have reflected statistically rather than clinically significant
differences. ESWT has not conclusively shown itself to be invasive in the literature cited in this section
when administered as specified by the investigators.(28, 50, 61, 62) (Rasmussen 08; Rompe 07; Rompe
J Bone Joint Surg Am 08; Rompe 09) Tendon rupture was reported in one study(63) (Costa 05);
however, the circumstances of the ruptures cast doubt on whether ESWT was a contributing factor.
There are no quality studies for treatment of acute, subacute, and post-operative Achilles tendinopathy
patients, and given other treatment options, ESWT is not recommended for acute, subacute, or post-
operative Achilles tendinopathy.

Evidence for the Use of Extracorporeal Shockwave Therapy for Achilles Tendinopathy
h-quality RCTs incorporated into this analysis.
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ACUPUNCTURE

Acupuncture is frequently described as an alternative intervention for musculoskeletal disorders.
However, there is little information available pertinent to the treatment of Achilles tendinopathy.

Recommendation: Acupuncture for Acute, Subacute, Chronic, or Post-operative Achilles Tendinopathy
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There is no recommendation for or against the use of acupuncture for the treatment of acute,
subacute, chronic, or post-operative Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation

There is no quality evidence for or against the use of acupuncture for the treatment of Achilles
tendinopathy. Acupuncture is minimally invasive, has minimal adverse effects, and depending on
numbers of treatments, may be moderately costly. There are other interventions with documented
efficacy. Therefore, there is no recommendation for or against use of acupuncture for treatment of
Achilles tendinopathy.

DRY NEEDLING
Recommendation: Dry Needling for Acute, Subacute, or Chronic Achilles Tendinopathy
Dry needling is not recommended for treatment of acute, subacute, or chronic Achilles
tendinopathy.
Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendation

There is no quality evidence for or against the use of dry needling techniques in treating Achilles tendon
disorders. Dry needling is commonly used for the treatment of myofascial, back, neck, and other
disorders (see Low Back Disorders, Chronic Pain, and Elbow Disorders guidelines), but is not well
described for the treatment of Achilles tendinopathy. Dry needling is adequately invasive (where it should
be avoided in treatment of Achilles tendinopathy) without evidence of efficacy, and is of moderate cost.
As there are other effective treatments, dry needling is not recommended for treatment of Achilles
tendinopathy.

MASSAGE AND TENDON MOBILIZATION
Deep tissue massage and tendon mobilization have been used as interventions for treatment of
tendinopathy and paratendinopathy.(30) (Rompe Disabil Rehabil 08)

Recommendation: Massage and Tendon Mobilization for Acute, Subacute, Chronic, or Post-operative
Achilles Tendinopathy

There is no recommendation for or against the use of massage and tendon mobilization for
treatment of acute, subacute, chronic or post-operative Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (I)
Level of Confidence — Low

Rationale for Recommendation

There is no quality evidence for or against the use of massage and tendon mobilization to treat Achilles
tendinopathy. It is possible for patients to self-administer these treatments, although there are no quality
studies of self-administrations. Massage and tendon mobilization are not invasive, have minimal adverse
effects, and depending on numbers of treatments, are low to moderate cost. There are other
interventions with documented efficacy. Therefore, there is no recommendation for or against use of
these treatments for Achilles tendinopathy.

ULTRASOUND
Therapeutic ultrasound is described as an effective initial conservative management strategy, as it is
purported to reduce swelling and improve tendon healing.(30) (Rompe Disabil Rehabil 08)

Copyright® 2016 Reed Group, Ltd. 39



Recommendation: Therapeutic Ultrasound for Acute, Subacute, Chronic, or Post-operative Achilles
Tendinopathy

There is no recommendation for or against the use of therapeutic ultrasound for treatment of
acute, subacute, chronic, or post-operative Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (I)
Level of Confidence — Low

Rationale for Recommendation

Although cited as a potential treatment for Achilles tendinopathy, there is no quality evidence for or
against this intervention. A recent small pilot study suggested support for continuing to investigate
ultrasound as a potentially effective treatment, finding no difference between therapeutic ultrasound
compared to eccentric exercises.(64) (Chester 08) Ultrasound is non-invasive, has low adverse effects,
is of moderate cost depending on the number of treatments, but there is no recommendation for its use
pending publication of quality studies.

IONTOPHORESIS

lontophoresis purportedly uses an electrical field to drive ionized medication into tissue. It is generally
utilized for treatments of more superficially located target tissue. lontophoresis with topical steroids and
NSAIDs have been used to increase healing and reduce pain of Achilles tendinopathy.

1. Recommendation: lontophoresis with Glucocorticosteroid for Acute, Subacute, or Chronic Achilles
Tendinopathy
lontophoresis with glucocorticosteroid is recommended for treatment of acute, subacute, or
chronic Achilles tendinopathy.

Indications —Acute, subacute, or chronic Achilles tendinopathy.

Frequency/Duration — Four treatments over 2 weeks with dexamethasone(65) (Neeter 03) or other
glucocorticoid. Therapy should include a concurrent eccentric exercise program.

Indications for Discontinuation — Resolution, adverse effects, intolerance, non-compliance.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

2. Recommendation: lontophoresis with Glucocorticosteroid for Post-operative Achilles Tendinopathy
There is no recommendation for or against the use of iontophoresis with glucocorticosteroid
for treatment of post-operative Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

3. Recommendation: lontophoresis with NSAIDs for Acute, Subacute, Chronic, or Post-operative Achilles
Tendinopathy
There is no recommendation for or against the use of iontophoresis with NSAIDs for treatment
of acute, subacute, chronic, or post-operative Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendations
There is one moderate-quality, placebo-controlled RCT that compared iontophoresis using
dexamethasone with saline for the treatment of acute and subacute Achilles tendinopathy,(65) (Neeter
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03) which included the co-intervention of stretching and strengthening. lontophoresis was applied twice
weekly each week for 2 weeks. Three performance and four pain outcomes were measured at baseline,
2 and 4 weeks, and 3 and 6 months. Of 24 measurement points after administration of treatment, only
two showed statistically-significant differences between treatment and placebo groups. A short-treatment
series of iontophoresis is non-invasive and has a low adverse effect profile. Although evidence is minimal
for efficacy in acute and subacute Achilles tendinopathy, iontophoresis with glucocorticosteroids is
recommended for acute, subacute, or chronic Achilles tendinopathy, although the treatment has not

been specifically tested among those patients.

Evidence for the Use of lontophoresis for Achilles Tendinopathy

There is 1 moderate-quality RCT incorporated into this analysis.
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PHONOPHORESIS

Phonophoresis, the use of ultrasound to enhance delivery of topically applied drugs, has been used in an
effort to enhance absorption of topically applied analgesics and anti-inflammatory agents. Phonophoresis
is not a commonly described treatment for Achilles tendinopathy.

Recommendation: Phonophoresis for Acute, Subacute, Chronic, or Post-operative Achilles Tendinopathy
There is no recommendation for or against the use of phonophoresis for treatment of acute,
subacute, chronic, or post-operative Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation

Phonophoresis is non-invasive, has few adverse effects, and is moderately expensive. However, there is
no quality evidence evaluating phonophoresis for treatment of patients with Achilles tendinopathy.
Therefore, there is no recommendation for or against its use, pending publication of quality trials.
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LOW-LEVEL LASER THERAPY

Low-level laser treatment (LLLT) usually involves laser energy that does not induce significant heating.
There are various theorized mechanisms of action including photoactivation of the oxidative chain, (66)
(Fitz-Ritson 01) reduction of cell apoptosis, and promotion of collagen fiber synthesis.(67) (Stergioulas
08)

1. Recommendation: Low-level Laser Therapy for Select Chronic Achilles Tendinopathy
Low-level laser therapy is recommended for treatment of select patients with chronic Achilles
tendinopathy.

Indications — Chronic Achilles tendinopathy; patients should generally have failed NSAIDs, eccentric
exercises, iontophoresis, and injection(s).

Frequency/Duration — Twelve sessions over 8 weeks (60mW/cm?, total dose 5.4J/session). Therapy
should include a concurrent eccentric exercise program.

Indications for Discontinuation — Resolution, adverse effects, intolerance, non-compliance.

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Low

2. Recommendation: Low-level Laser Therapy for Acute, Subacute, or Post-operative Achilles
Tendinopathy
There is no recommendation for or against the use of low-level laser therapy for treatment of
acute, subacute, or post-operative Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendations

There is no quality trial evaluating LLLT vs. sham treatment that did not include a co-intervention. There
is one moderate-quality RCT evaluating treatment of patients with chronic Achilles tendinopathy that
suggested benefits in pain intensity at 4, 8, and 12 weeks after an 8-week course of low laser therapy
combined with eccentric exercises.(67) (Stergioulas 08) However, as the trial included eccentric
exercises, it is unclear how much effect was attributable to LLLT and how much to exercises and
whether adherence to exercise may have differed between the groups. LLLT is not invasive, has low
adverse effects, but is high cost. LLLT is recommended for select patients who have failed treatments
with greater evidence of efficacy or are considerably less costly, including NSAIDs, eccentric exercises,
iontophoresis, and injection(s).

Evidence for the Use of Low-level Laser Therapy for Achilles Tendinopathy
There is 1 moderate-quality RCT incorporated into this analysis.
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RCT with eccentric EE (0, 4, 8, 12 a safe and effective included in
chronic exercises weeks): 79.8 vs. | method for more ITT.
Achilles (EE) vs. 81.8, 53.6 vs. rapid recovery when | Randomization
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Injection Therapies

There are multiple injection therapies that have been utilized for treatment of Achilles tendinopathies.
These include glucocorticosteroids, glycosaminoglycans, heparin, actovegin, apoprotinin, and
polidocanol.

GLUCOCORTICOSTEROIDS INJECTIONS

Injected glucocorticosteroids have been used to treat Achilles tendinopathies, especially the bursitis
issues adjacent to the tendon. However, the use of these injections has been limited by concerns of the
risk of tendon rupture. Oral or intramuscular glucocorticosteroids are reviewed above.

1. Recommendation: Glucocorticosteroid Injections for Chronic Achilles Tendinopathy and Associated
Paratendon Bursitis
Low-dose glucocorticosteroid injections are recommended as an alternative therapy for
treatment of chronic Achilles tendinopathy and associated paratendon bursitis.

Indications — Moderate or severe chronic Achilles tendinopathy. Treatment with other interventions
such as NSAIDs and exercises should have been attempted previously and either failed or results
were unsatisfactory.

Frequency/Duration — Up to 3 injections of triamcinolone 20mg over 3 weeks,(68) (Fredberg 04) with
2nd and 3rd injections performed if the 1st does not yield complete relief, the problem continues to be
incapacitating, conservative treatment options have been exhausted, and the patient understands
and accepts that Achilles tendon rupture is possible and may necessitate surgery. Other
glucocorticosteroids may be effective; however, one trial showed no effect of 1 methyl prednisolone
injection(69) (DaCruz 88) and quality trials with other glucocorticosteroids have not been reported.

Indications for Discontinuation — Resolution, intolerance, adverse effects, or lack of benefits.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

2. Recommendation: Glucocorticosteroid Injections for Acute, Subacute, or Post-operative Achilles
Tendinopathy
Low-dose glucocorticosteroid injections are not recommended for treatment of acute,
subacute, or post-operative Achilles tendinopathy.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendations
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One moderate-quality placebo-controlled RCT evaluating up to 3 triamcinolone injections under
ultrasound guidance for treatment of Achilles tendinopathy,(68) (Fredberg 04) found evidence of short-
term benefit. It is unclear if ultrasound guidance is necessary as the tissue is palpable. A second study
found lack of efficacy.(69) (DaCruz 88) Glucocorticosteroid injections are invasive, have a low adverse
effect profile as a single low-dose injection, and are moderately costly. They are recommended as a
treatment for select patients, after more conservative treatments have been attempted and found

insufficient.

Evidence for the Use of Glucocorticosteroid Injections

There are 2 moderate-quality RCTs incorporated into this analysis.

Fredberg | 7.5 N=48(224 |Upto3 No significant “Ultrasonographi | Study excluded
2004 with injections | changes in cally guided 2/3 of patients
Achilles of placebo group injection of long | referred to study
RCT tendinopat | triamcinol | over 6 months. All | acting steroid (those without
hy; 24 one received steroids can normalize ultrasound
with (20mg) at 6 months. the findings). High
patellar injection Subijects treated ultrasonographic | treatment failure
tendinopat | vs. with steroid pathological rate in all
hy) with placebo improved in all lesions in the groups, with
diagnosis | under measures Achilles and 25% in Achilles
confirmed | ultrasound | between 1 and 4 patellar tendons, | steroid, 50%
by guidance | weeks, but and has a patellar steroid
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PLATELET RICH PLASMA
Injected platelet rich plasma has been used for treatment of Achilles tendinopathy.(70) (de Vos 10; di

Matteo 15)

Recommendation: Platelet Rich Plasma Injections for Achilles Tendinopathy
Platelet-rich plasmainjections are moderately not recommended for treatment of Achilles
tendinopathy.

Strength of Evidence — Moderately Not Recommended, Evidence (B)
Level of Confidence — Moderate

Rationale for Recommendation
There is one high-quality trial for Achilles tendinopathy injections and it failed to demonstrate evidence of
efficacy. (de Vois 10) This procedure is invasive, has low adverse effects, is high cost, but with lack of
efficacy is not recommended. As there is only one published clinical trial, this recommendation could
change based on additional quality evidence, particularly as there may be some evidence of potential
efficacy for some other tendinopathies (see Elbow Disorders and Knee Disorders guidelines).

Evidence for the Use of Platelet Rich Plasma

There is 1 high-quality RCT incorporated into this analysis.
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level.

GLYCOSAMINOGLYCAN POLYSULFATE LOCAL INJECTIONS

Glycosaminoglycan polysulfate (GAGPS) is a group of carbohydrates containing amino sugars occurring
in proteoglycans such as hyaluronic acid or chondroitin sulfate (see Hip and Groin Disorders; and Hand,
Wrist, and Forearm Disorders guidelines). In chronic Achilles tendon disorders, the use of GAGPS is
thought to stimulate healing and remodeling of collagen fibers.(71) (Mello 03)

1. Recommendation: Glycosaminoglycan Polysulfate Local Injection (GAGPS) for Chronic Achilles
Tendinopathy
Glycosaminoglycan polysulfate local injection is recommended as an alternative therapy for
treatment of chronic Achilles tendinopathy.
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Indications — Moderate or severe chronic Achilles tendinopathy; treatment with other interventions
such as NSAIDs and exercises should have been attempted previously and either failed or results
were unsatisfactory.

Frequency/Duration — Up to 6 local injections into the paratendon area over a 2-week period; assess
after 2 or 3 injections and if results are satisfactory, withhold and evaluate value of further injections
while observing the clinical course.

Indications for Discontinuation — Resolution, intolerance, adverse effects, or lack of benefits.

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Low

2. Recommendation: Glycosaminoglycan Polysulfate Local Injection (GAGPS) for Acute, Subacute, or
Post-operative Achilles Tendinopathy
There is no recommendation for or against the use of glycosaminoglycan polysulfate local
injection for treatment of acute, subacute, or post-operative Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (I)

Rationale for Recommendations

There is one moderate-quality RCT evaluating glycosaminoglycan polysulfate for treatment of Achilles
tendinopathy.(38) (Sundgvist 87) However, instead of being placebo controlled, it is controlled with
indomethacin 50mg, 6 doses administered at time of injections in the placebo group. Six local injections
of GAGPS into the paratendon area over a 2-week period (6 injections total) in patients with symptoms
greater than 3 months demonstrated significant improvement from baseline at 4 weeks, with 53%
responding to treatment (moderate or good) and 59% responding at 1 year. The comparison group
received oral indomethacin, in which responders were 19% at 4 weeks and 12% at 52 weeks. Therefore,
this suggests there is limited evidence that GAGPS may be beneficial for patients with chronic symptoms
of Achilles tendon conditions. Glycosaminoglycan injections are invasive, have a low adverse effect
profile, and are moderately costly as a series of injections is required.

Evidence for the Use of Glycosaminoglycan Injections
There is 1 moderate-quality RCT incorporated into this analysis.

Sundqvist | 6.0 N = 60 Local injection | No difference in “Local Allocation,
1987 recreation | glycosaminogl | percentage with injections of blinding
al athletes | ycan good response GAGPS were | details
RCT suffering polysulfate ratings in acute shown to be unclear.
from (GAGPS) vs. | patients. Significant | more effective | Sixty-six
Achilles indomethacin | differences in than high-dose | percent of
peri- 50mg 3 times | chronic patients with | indomethacin participants
tendinitis | a week for 2 GAGPS vs. especially in had co-
weeks. indomethacin (59% | chronic cases.” | intervention
vs. 12%, p <0.05). of orthotic.
Data suggest
benefit in
chronic
conditions
over
indomethaci
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HEPARIN INJECTIONS

Low-dose subcutaneous heparin injection has been described as a potential treatment for acute
insertional Achilles tendinopathy with a hypothesized mechanism of reducing edema and the formation of
adherences between the skin and underlying soft tissue.(72) (Larsen 87)

Recommendation: Subcutaneous Heparin Injection for Acute, Subacute, or Chronic Achilles
Tendinopathy

Heparin subcutaneous injection is not recommended for treatment of acute, subacute, or chronic
Achilles tendinopathy.

Strength of Evidence — Not Recommended, Evidence (C) — Acute, subacute
Not Recommended, Insufficient Evidence (I) — Chronic
Level of Confidence — Low

Rationale for Recommendation

There is one moderate-quality study comparing subcutaneous heparin injection to placebo for insertional
or calcaneal tendinitis.(72) (Larsen 87) No significant differences were found between the groups. This
study was possibly confounded by including the co-intervention of physical work in both groups, although
the impact is unclear. Heparin injections are invasive, are likely low risk to most patients at the described

daily dose of 5,000 IU, and are moderately costly when considering a course of injections for at least 1
week. Due to the lack of demonstrated efficacy, they are not recommended. There is no evidence to
support the use of heparin in chronic conditions.

Evidence for the Use of Heparin Injections

There is 1 moderate-quality RCT incorporated into this analysis.

Larsen 6.5 N =20 Physical work During 1st week, “The present | Small
1987 young plus heparin total symptom study showed | sample
males with | (5,000 IU) score dropped no certain size,
RCT acute injection once 32% in heparin effect of blinding
calcaneal | daily for 5 days group and 34% in | subcutaneous | details
peritendini | vs. physical work | placebo from injections of unclear.
tis plus saline baseline. No heparin on Data
crepitans | injections for difference the course of | suggest not
acute Achilles between groups calcaneal effective.
calcaneal on outcomes peritendinitis.”
(insertional) measures over 2
pain. week follow-up.

ACTOVEGIN INJECTIONS
Actovegin injection (deproteinized hemodialysate from calf-blood) into the paratendon for acute and
chronic mid-portion Achilles tendinopathy has been described.

Recommendation: Actovegin Injection for Acute, Subacute, or Chronic Achilles Tendinopathy
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There is no recommendation for or against the use of Actovegin injection for the treatment of
acute, subacute or chronic Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence ()
Level of Confidence — Low

Rationale for Recommendations

There is one moderate-quality placebo-controlled trial of Actovegin that showed a significantly greater
improvement in acute pain and reduction of Achilles tendon diameter after a series of 3 injections into the
paratendon for acute and subacute mid-portion Achilles tendinitis.(73) (Pforringer 94) The treatment
group demonstrated complete resolution of pain while walking on tip-toes at the 3-month follow-up. This
treatment is invasive, has a low reported adverse effective profile, and is of moderate to high cost, but is
not FDA approved for this use. Therefore, there is no recommendation for or against the use of these
injections.

Evidence for the Use of Actovegin Injections
There is 1 moderate-quality RCT incorporated into this analysis.

Pforringer | 6.5 N = 60 Actovegin Competitive and “Injection Conclusions
1994 with (5ml recreational “athletes” therapy with state
Achilles solution of | who had achillodynia no | Actovegin treatment
RCT paratendi | deproteiniz | more than 3 months. ensures a effective for
nitis ed Mean Achilles diameter high chronic pain,
hemodialys | reduction from 13.5mm therapeutic but cases
ate from to 9.8mm (active success, both | over 3 months
calf-blood) | treatment), 27.2+10.4% | for acute and | were
vs. placebo | reduction. Mean chronic excluded.
injections diameter decrease with | Achilles Treatment is
into placebo from 14.2 to paratendinitis. | not FDA
paratendon | 12.9mm, a decrease of Due to the approved.
(3 injection | 9.3+7.5%, p <0.0001. excellent low
series at Severe and moderate rate of side
days 1, 3-4, | pain provoked by stress | effects, a very
9-10). while standing on tiptoes | favorable
in 43.3% at baseline benefit/risk
decreased to 0% in ratio is
active drug group vs. confirmed.”
26.7% in placebo group.

PROLOTHERAPY, Including POLIDOCANOL and HYPERTONIC GLUCOSE INJECTIONS
Prolotherapy is performed with various sclerosing agents, including polidocanol and hypertonic saline.
(Yelland 10; Alfredson 05) These are typically injected into the site of neo-vascularization in the
paratendon of Achilles tendinopathy.

1. Recommendation: Prolotherapy Injections for Chronic Achilles Tendinopathy
There is no recommendation for or against the use of prolotherapy injections for the
treatment of chronic Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low
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2. Recommendation: Polidocanol Injection for Acute, Subacute, or Post-operative Achilles

Tendinopathy

There is no recommendation for or against the use of polidocanol injection for acute,
subacute, or post-operative Achilles tendinopathy.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

Rationale for Recommendations

There is conflicting evidence on efficacy of prolotherapy injections for chronic Achilles tendinosis. One
moderate- quality trial using hypertonic glucose suggested lack of efficacy.(74) (Yelland 10) Another trial
suggested polidocanol was effective.(75) (Alfredson 05) Thus, the overall evidence comparing treatment
to placebo conflicts. A high-quality study showed no dose response of sclerosing injections, however
there was no placebo controlled group and the trial cannot infer efficacy.(76) (Willberg 08) Thus with
conflicting evidence, there is no recommendation for or against these injections.

Evidence for the Use of Polidocanol Injections

There is 1 hi

h- and 2 moderate-quality RCTs incorporated into this analysis.

Yelland 6.5 N =43 Eccentric Mean (95% CI) | “For Achilles Small sample
2010 with loading increases in tendinosis, sizes. No
painful exercises VISA-A scores | prolotherapy placebo. Baseline
RCT mid- (ELE) 12- at 12 months and particularly | differences in
portion week program | were 23.7 ELE combined | pain duration (21
Achilles (n =15) vs. (15.6 t0 31.9) | with vS. 24 vs. 6
tendinosis | prolotherapy for ELE, 27.5 prolotherapy months). Some
injections of (12.8t0 42.2) | give more data suggest
hypertonic for rapid earlier
glucose with prolotherapy improvements | improvement with
lignocaine and 41.1 (29.3 | in symptoms prolotherapy or
alongside to 52.9) for than ELE combined groups
affected combined alone but long- | but nearly all data
tendon (n = treatment. At 6 | term VISA-A suggest no long-
14) vs. weeks and 12 | scores are term differences.
combined months, similar.”
treatment (n = | increases were
14). significantly
less for ELE
than for
combined
treatment.
Alfredson | 6.0 N =20 Sclerosing Mean VAS “Sclerosing Baseline
2005 with injection scores during injections with | comparison data
chronic (polidocanol) activity the substance | sparse and
RCT painful vs. lidocaine decreased Polidocanol, higher pain
mid- w/epi injection | 77+10to but not non- scores in active
portion into 41+10 (p sclerosing treatment group
Achilles neovasculariz | <0.005) vs. injections with | at baseline. Small
tendinopat | ation in placebo 66+6 | Lidocaine plus | sample size. Data
hy chronic AT. to 64+6, (p = adrenaline, suggest efficacy.
0.878) after 1 | targeting the
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Willberg
2008

RCT

9.5

N =52
Achilles
tendons
(48
patients
with
chronic
painful
midportion
Achilles
tendinopat

hy)

Sclerosing
injections with
polidocanol:
5mg vs. 10mg
(6-8 weeks
between
injections, up
to 3 injections
before initial
evaluation) All
had pain
during loading
of Achilles
tendon and
“long duration
of symptoms”:
26-month
mean (range
6-72 months)
in low-
concentration
group; 28-
month mean
(range 2-120
months) in
high-
concentration.

injection; 5 of
10 intervention
group not
satisfied after 1
injection;
administered
2nd, all
satisfied. All of
placebo group
crossed over
after treatment
failure; 90%
satisfied after 1
injection (VAS
64+6 to 16+4,
p <0.005).
Outcome-
observation
period 3
months (range
6-20 weeks).

Mean VAS
score
improvement:
5mg vs. 10mg:
66+14 to
25+28, p
<0.05, 66+21
to 24431, p
<0/05. No
difference
between
groups in VAS
improvement,
number of
treatments,
adverse
effects.

area with neo-
vascularization
of the Achilles
tendon, led to
significantly
reduced pain
during tendon-
loading
activity.
Clinical
improvement
corresponded
with
elimination of
the colour
Doppler
appearance of
neo-
vascularization

“We found no
differences in
the clinical
results,
number of
treatments or
volume
injected when
treating
chronic painful
midportion
Achilles
tendinopathy
with sclerosing
Polidocanol
injections.”

No placebo-
control. Data
suggest no
differences,
suggesting equal
(in)efficacy.

APOPROTININ INJECTIONS
Apoprotinin is a natural proteinase inhibitor — including matrix metalloproteinase (MMP) — obtained from
bovine lung that is thought to be a collagenase inhibitor(77) (Brown 06) and is a described treatment for
Achilles and patellar tendinopathies.
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Recommendation: Apoprotinin Injection for Acute, Subacute, or Chronic Achilles Tendinopathy
Apoprotinin injection is not recommended for treatment of acute, subacute, or chronic Achilles

tendinopathy.

Strength of Evidence — Not Recommended, Evidence (C) — Chronic
Not Recommended, Insufficient Evidence (I) — Acute, subacute

Level of Confidence — Low

Rationale for Recommendation
There is one moderate-quality placebo-controlled trial comparing apoprotinin to placebo for the treatment
of chronic mid-portion Achilles tendinopathy.(77) (Brown 06) A series of 3 weekly injections did not
demonstrate any improvement of pain in the intervention group compared to placebo. However, this
study allowed multiple co-interventions, including eccentric exercises in both groups, such that the
impact of the intervention may be confounded. Regardless, as there was no improvement difference
between the groups despite the co-interventions, it is unlikely that this intervention was effective as a
treatment. It is invasive, has a small but serious risk for anaphylactic reaction as it is bovine in origin, and
is likely moderate to high cost requiring multiple injections over several office visits. Therefore,
apoprotinin injection is not recommended.

Evidence for the Use of Apoprotinin Injections

Thereis 1 moderate—iualiti RCT incoriorated into this analisis.

Brown
2006

RCT

6.5

N = 26 with
Achilles
tendinopathy

Apoprotinin
(weekly
injection x 3
weeks) plus
eccentric
exercises vs.
placebo plus
eccentric
exercises.

No
differences
between
treatment
groups at
any follow-
up (2, 4, 12,
or 52
weeks).

“Apoprotinin
did not
show any
statistically
significant
benefit over
placebo.”

Thirty-three
tendons in 26
patients. Allowed
other conservative
treatments to
ensure enrollment
(NSAIDs, heel
pads, etc). Data
suggest lack of
efficacy.

HIGH VOLUME IMAGE GUIDED INJECTION
High-volume image-guided injection (HVIGI) is a technique described to treat chronic Achilles and
patellar tendinopathy to reduce neovascularization.(78) (Chan 08) Under ultrasound guidance, 10ml of
local anesthetic (bupivacaine), 25mg of hydrocortisone and up to 40ml of normal saline are injected into

the tendon at the site of maximal neovascularization.

Recommendation: High-volume Image-guided Injection for Chronic Achilles Tendinopathy
There is no recommendation for or against the use of high-volume image-guided injection for
treatment of chronic Achilles tendinopathy.

Rationale for Recommendation
There is no quality evidence for or against the use of high-volume injection into the tendon for chronic
Achilles tendinopathy. However, this is only a recently described technique that borrows the hypothesis
that reducing neovascularization will reduce pain and improve healing from other effective treatments. A
small prospective study of 30 subjects demonstrated significant improvement in pain and function at 4
weeks, lasting out to 30 weeks.(78) (Chan 08) HVIGI is invasive, has uncertain adverse effect profile but

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low
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may carry an increased risk for tendon rupture with the use of injected steroid, and is of moderate cost.
Quiality studies are necessary to evaluate this treatment.

Surgery

Quiality, population-based studies for prognoses of Achilles tendinopathies have not been reported, and
available published studies cited below are likely biased towards over-estimates of risk for surgery due
primarily to selection and spectrum biases. It has been estimated that 24 to 45% of patients with chronic
Achilles tendinopathy that fail 6 months of non-operative treatment have proceed to surgery.(33) (Tan
09) For paratendonitis, surgery is rare, but if required, usually is performed through a longitudinal incision
where the posterior and lateral aspects of the diseased paratenon are excised, sparing the anterior
portion containing the vascular supply.(27) (Reddy 09) For mid-portion chronic tendinopathy,
approximately 25% of patients have been estimated to fail non-operative measures. Surgical treatment
consists of removing the areas of degenerated tendon, and may require tendon transfer if more than 50
to 75% of the tendon is removed.(27) (Reddy 09) For insertional tendinosis, 85 to 90% of cases improve
with conservative measures. Surgical treatment frequently consists of a midline incision at the insertion
and debriding calcific or degenerate regions.

1. Recommendation: Surgery for the Treatment of Chronic Achilles Tendinopathy without Rupture
Surgery is recommended for select cases of chronic Achilles tendinopathy without rupture.
There is no recommendation for any particular procedure over another.

Indications — Patients with moderate to severe chronic Achilles tendinopathies who have failed
multiple non-surgical treatments and whose condition has lasted at least 6 months. Patients should
generally have failed NSAID(s), eccentric exercises, iontophoresis, injection(s) and low level laser
therapy.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

2. Recommendation: Surgery for the Treatment of Acute or Subacute Achilles Tendinopathy without
Rupture
Surgery is not recommended for acute or subacute Achilles tendinopathy without rupture.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — High

Rationale for Recommendations

There are no quality trials comparing surgical intervention(s) with continued non-operative interventions
for patients with Achilles tendinopathies. Further, there are no trials comparing different surgical
techniques. There are several studies that indicate surgical success as measured by satisfied or very
satisfied scores is up to 85%.(30) (Rompe Dis Rehab 08) Success rates at 7 months in a prospective
study were higher for paratenonitis (88%) versus only 54% for those with intratendinous lesions, with
complication rates of 6% versus 27% respectively.(79) (Paavola 02) Thus, while surgery appears to
provide relief to the majority of patients, it is not without significant risk of complication, expense, and lack
of comparison data to other non-surgical interventions. Therefore, surgery is not recommended until a
course of at least 6 months of other non-operative treatments with demonstrated efficacy has been
attempted and the patient’s symptoms are sufficient to warrant the risks of surgical intervention.

Achilles Tendon Rupture

General Approach and Basic Principles
Spontaneous rupture of the Achilles tendon is uncommon, with incidence rates reported between 4 and
37 per 100,000 person years.(80-85) (Maffulli 99, Levi 97, Lapidus 07, Houshian 98, Suchak 05, Clayton
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08) However, these rates appear to be increasing in the general population, (80, 81) (Maffulli 99, Levi 97)
particularly among males in their 30s and 40s who patrticipate in sporting activities,(82) (Lapidus 07) as
well as in older persons involved in no sporting activity.(81, 84) (Levi 97, Suchak 05) Achilles tendon
ruptures most frequently affect males 4-fold more often than females.(86) (Carden 87; Suchack 05;
White 07) It is estimated that approximately 75% of all Achilles ruptures are related to sports and of these
injuries, 75% occur in recreational athletes,(87-89) (Nistor 81, Leppilahti 98, Moller 01) mostly during a
game.(90) (Cetti 93) The incidence of patients experiencing Achilles tendon symptoms prior to acute
rupture is unknown, although it appears low, around 5%.(80) (Maffulli 99)

The primary mechanism for Achilles tendon rupture is presumed to be trauma from tensile forces, such
as those encountered when pushing off during sprinting or running, sudden forceful dorsiflexion of the
foot with slipping, missing a stair, jumping, or landing on the foot after falling.(26) (Heckman 09) Rupture
from unusual tensile forces may occur. (Kannus 97; Kuwada 95; Waterston 97) However, when the
tendon is degenerated and at risk for rupture, an eventual rupture may also occur without extraordinary
stress especially when the degeneration is more marked. (Hastad 58; McMaster 33) Approximately 80%
of tendon ruptures occur 3-6¢cm above the calcaneal insertion. (Maquirrian 11) Direct injury mechanisms
are rare. The exact pathogenesis of acute Achilles tendon rupture as well as the mechanism of the
healing process is unknown and controversial, although an underlying degenerative condition is believed
to be uniformly present.(26, 44, 91-93) (Moéller 02; Rees 06; Rees 09; Longo 09; Heckman 09) Similar to
other ruptured tendons such as the supraspinatus (see Shoulder Disorders guideline), there are two
predominate theories — mechanical and hypovascularity.(44, 92) (Rees 06; Rees 09) The mechanical
theory hypothesizes tendon degeneration from “repetitive microtrauma”(94, 95) (Carr 89, Kannus 91) and
failure of the inhibitory mechanism of the musculotendinous unit.(88) (Leppilahti 98) The vascular theory
includes evidence that there is low blood supply to the Achilles tendon in the area of rupture, (94, 96, 97)
(Ahmed 98; Carr 89; Chen 09) which is similar to that found for other tendons in the body that rupture
including the supraspinatus, bicipital, Achilles, and tibialis posterior(44, 92, 94, 96, 97) (Ahmed 98; Carr
89; Chen 09; Rees 06; Rees 09) (see Shoulder Disorders guideline). Other factors associated with
increased risk of Achilles tendon rupture include a 3- to 4-fold risk of rupture within 90 days after the use
of fluoroquinolones(98, 99) (Sode 07, Corrao 06) and 43-fold risk after use of fluoroquinolones
concomitantly with steroids. However, the overall incidence of rupture among users of fluoroquinolones is
low.(99) (Corrao 06) Additionally, there is suggestion of a genetic component related to sequence
variants of the tenascin C (TNC) gene, which regulates the tissue’s response to mechanical load.

Work-Relatedness

There are no quality epidemiological studies on work-relatedness of Achilles rupture and occupation.
Determination of work-relatedness is based on speculatively identifying a mechanism such as trauma;
however, there is no quantification of the amount of force necessary to cause rupture. In non-acute
traumatic settings, there is a lack of quality epidemiological evidence of work-relatedness.

Initial Assessment
Attention is initially focused on differential diagnosis for ankle and foot disorders through a focused
history and examination(Garras 12)

Medical History

The cardinal symptom of an Achilles tendon rupture is a sudden pain in the posterior heel that is often
accompanied by a “pop” heard emanating from the heel.(26, 33, 100-103) (Heckman 09; Metzl 08; Tan
09; Deangelis 09; Cary 09; Jacob 07) There is generally no history of prior symptoms (pain, stiffness)
prior to rupture.(80, 103) (Maffulli 99; Jacob 07)

Physical Examination

Diagnosis of an Achilles tendon rupture is most often based on loss of plantar flexion strength, palpation
of a gap in the mid-portion of the tendon (proximal to the calcaneal insertion),(87, 89, 90) (Nistor 81, Cetti
93, Mdller 01) and a positive squeeze test of the calf muscle that fails to elicit plantar flexion.(104)
(Thompson 62) The examiner may encounter resting dorsiflexion on the side of the rupture. Other
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examination findings include the Matles knee flexion test. (Matles 75) Specific imaging is not required for
most acute rupture cases.(26, 100, 101, 103) (Deangelis 09; Jacob 07; Metzl 08; Heckman 09)

Diagnostic Criteria

There are no other specific diagnostic criteria for Achilles tendon rupture. Acute rupture refers to rupture
that presents for evaluation within 4 weeks, whereas chronic rupture refers to ruptures that present for
evaluation 4 to 6 weeks after an acute injury.(105) (Maffulli 08)

Workplace Intervention

WORK RESTRICTIONS

Workplace restrictions for an Achilles tendon rupture are dependent on treatment specifics. Historically,
work limitations and rest have been prescribed.(44) (Rees 09) However, there is quality evidence that
early weight bearing post-operatively is beneficial to recovery; therefore, activity modification to safely
allow weight bearing is recommended (see Achilles Rupture — Post Operative Care).

Special Studies, Diagnostic and Treatment Considerations

Diagnosis of an Achilles tendon rupture is generally made through a clinical history and physical
examination findings.(26, 33, 100-103) (Heckman 09; Metzl 08; Tan 09; Deangelis 09; Cary 09; Jacob
07)

X-RAY
X-ray is generally not widely used for the diagnosis of acute Achilles rupture, although it may be helpful
in identifying tendon calcification.(106, 107) (Gerster 77, Wick 08)

Recommendation: Routine X-ray for Diagnosis of Acute Achilles Rupture
There is no recommendation for or against the routine use of x-ray to diagnose acute Achilles
tendon rupture.

Indications — Achilles tendon ruptures resulting from direct trauma or if suspected rupture involves the
calcaneal insertion, or among patients with reasonable suspicion of tendon calcification.(106, 107)
(Gerster 77, Wick 08)

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

Rationale for Recommendation

There is no quality evidence that obtaining x-ray studies for the evaluation of acute Achilles rupture
significantly improves or changes the course of treatment. A case report used x-ray to confirm the
diagnosis of a suspected rupture in a 69-year old male with diffuse calcification of the Achilles
tendon,(107) (Wick 08) although it is unknown if the management course was altered with this finding.
While most ruptures are diagnosed by physical examination, in cases of uncertainty, MRI and ultrasound
are preferred over x-ray. Ruptures of the tendon at the calcaneal insertion are reported to be rare,
although if suspected, radiography may detect avulsion of the bony insertion.(108) (Lui 09) Therefore,
although x-ray is inexpensive and is readily accessible, it is unlikely to provide diagnostic benefit except
in cases where direct trauma may have resulted in increased likelihood of fracture, when suspected
rupture involves the calcaneal insertion, or where there is reasonable clinical suspicion of tendon
calcification such as among those with many cardiovascular risk factors or calcium pyrophosphate
deposition disease.

ULTRASOUND
Ultrasound is widely used to evaluate Achilles tendon rupture particularly where there is diagnostic
uncertainty.(26, 102) (Heckman 09; Cary 09)

Recommendation: Ultrasound for Diagnosis of Acute Achilles Tendon Rupture
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Ultrasound is recommended for the diagnosis of acute Achilles tendon rupture.
Indications — Clinical suspicion of rupture is high but uncertain.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendation

There are no quality trials comparing the use of ultrasound as a diagnostic test for acute Achilles tendon
rupture. There are a number of case series that suggest ultrasound has a high sensitivity and specificity.
A case series of 100 patients with suspected acute Achilles rupture compared pre-operative ultrasound
with intraoperative findings. All suspected tears were confirmed by ultrasound and there was a high
correlation of rupture size (Pearson r = 0.940).(109) (Margeti¢ 07) Another study comparing operative
results with pre-operative ultrasound confirmed a high sensitivity and specificity, with one false negative
out of 26 cases.(110) (Paavola 98) Ultrasound has been described as a tool to plan surgical intervention,
although there are no trials found that demonstrate this utility. Ultrasound is not invasive, has no adverse
effects, and is moderately costly. It is recommended as the main confirmatory diagnostic test for Achilles
ruptures, particularly when there is diagnostic uncertainty.

MRI
MRI is sometimes used to evaluate the Achilles tendon particularly where there is diagnostic uncertainty,
although ultrasound has been generally preferred.(26, 33, 102) (Heckman 09; Cary 09; Tan 09)

Recommendation: MRI for Diagnosis of Acute Achilles Tendon Rupture
MRI is recommended for the evaluation of acute Achilles tendon rupture.

Indications — Clinical suspicion of rupture is high but uncertain.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendation

There are no quality trials evaluating the use of MRI in the diagnosis of Achilles tendon rupture. MRI has
an advantage of providing a broader field of view compared to ultrasound. MRI is not invasive and has
no adverse effects, but is high cost and more costly than ultrasound. MRI is therefore recommended for
select use as an alternative when clinical suspicion is high but uncertain and particularly when other
issues are unclear such as requiring a broader field of view.

Initial Care

Upon establishment of the diagnosis, initial treatment is symptomatic until the definitive care plan is
established. This may include relative rest, NSAIDs, acetaminophen and cryotherapy. There are few
guality trials for evaluation of any interventions for treatment of Achilles ruptures.(26, 100, 111) (Metzl 08;
Heckman 09; Almekinders 98)

Medications

NON-STERIODAL ANTI-INFLAMATORY DRUGS (NSAIDs) AND ACETAMINOPHEN

The use of oral NSAIDs is a well-described intervention for numerous soft-tissue and musculoskeletal
injuries including ankle sprains.(34) (Duranceau 86) The mechanism of action is unclear for typical
musculoskeletal disorders that do not have traditional markers of inflammation, although some believe
the mechanism of efficacy nevertheless involves addressing some component of inflammation.(35)
(Jakobsen 89)

1. Recommendation: Acetaminophen for Acute Achilles Rupture
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Acetaminophen is recommended as analgesia for pain as a result of acute Achilles tendon
rupture.

Indications — Pain associated with acute Achilles tendon rupture.

Frequency/Dose/Duration — Frequency and dose per manufacturer’'s recommendations; may be
taken scheduled or as needed. Providers are cautioned that an FDA advisory committee has
recommended reduction in daily doses to below the prior recommendations of up to 4gm a day.

Indications for Discontinuation — Resolution, intolerance, adverse effects, lack of benefits.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

2. Recommendation: NSAIDs for Acute, Subacute, Chronic, or Post-operative Pain from Achilles
Tendon Rupture
NSAIDs are recommended for pain treatment of acute, subacute, chronic, or post-operative
Achilles tendon rupture.

Indications — Pain associated with acute, subacute, or chronic rupture, or for post-operative pain
management.

Frequency/Dose/Duration — Frequency and dose per manufacturer’'s recommendations. May be
taken scheduled or as needed. There is no evidence one NSAID is superior to another for treatment
of Achilles rupture.

Indications for Discontinuation — Resolution, intolerance, adverse effects, lack of benefits, or failure to
progress over a trial of a few weeks.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — High

Rationale for Recommendations

There are no quality trials for treatment of these patients with NSAIDs or acetaminophen. However,
these medications have evidence of efficacy for treatment of numerous musculoskeletal disorders (see,
for example, ankle sprains section and Shoulder Disorders and Low Back Disorders guidelines). NSAIDs
and acetaminophen are not invasive, have low adverse effects and are low cost. They are recommended
for treatment of these patients (see Hip and Groin Disorders guideline for discussion of gastroprotective
and cardiovascular issues).

OPIOIDS - Oral, Transdermal, and Parenteral (Includes Tramadol)

Opioids are frequently used to treat the pain of musculoskeletal conditions and are widely used in post-
operative settings; however, most of the trials generally evaluated patients with spine-related disorders
(see Low Back Disorders and Chronic Pain guidelines). Use of opioids for treatment of Achilles rupture
has not been well described.

1. Recommendation: Opioids for Pain from Acute or Post-operative Achilles Tendon Repair
Limited use of opioids for the treatment of acute Achilles tendon rupture is recommended as a
treatment option for select patients presenting with acute or moderate to severe pain related to
Achilles rupture. Limited use of opioids for a few days is also recommended for select patients
who have undergone recent Achilles tendon repair or those who encountered surgical
complications.
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Indications — Acute rupture or post-operative pain management for patients with moderate to severe
pain.

Frequency/Dose/Duration — Frequency and dose per manufacturer’'s recommendations; may be taken
scheduled or as needed; generally taken for short courses of a few days, with subsequent weaning to
nocturnal use if needed, then discontinuation. Total length of treatment usually ranges from a few
days to up to 2 weeks. Generally should be utilized to supplement pain relief in addition to an NSAID
or acetaminophen to reduce total need for opioid and the consequent adverse effects.

Indications for Discontinuation — Sufficient pain management with other methods such as NSAIDs,
resolution of pain, intolerance, adverse effects, lack of benefits, or failure to progress over a couple
weeks.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

2. Recommendation: Opioids for Pain from Subacute or Chronic Achilles Tendon Repair
Opioids are not recommended for treatment of pain from subacute or chronic Achilles tendon
repair.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — High

Rationale for Recommendations

There is no quality evidence evaluating the use of opioids for the treatment of pain from acute Achilles
tendon rupture. Approximating 50% of patients do not tolerate opioids (see Chronic Pain ugideline). A
large percentage of patients with Achilles tendon rupture do not report pain sufficient to require opioids.
Opioids are not invasive, but have very high dropout rates and otherwise high rates of adverse effects,
including very high associated death rates that have been reported to exceed motor vehicle crash death
risks in two states.(112, 113) (Hall 08; CDC MMWR 06) Opioids are moderate to high cost depending on
duration of treatment (see Chronic Pain guideline). They are not recommended for routine use. Some
patients have insufficient pain relief with NSAIDs, thus judicious use of opioids for acute management
may be helpful, particularly for nocturnal use. Opioids are recommended for brief, select use in post-
operative patients with primary use at night to facilitate adequate post-operative sleep.

Physical Methods

CRYOTHERAPY/HEAT

Cryotherapy and heat are commonly used as an initial intervention for analgesia, and cryotherapy in
particular is thought to reduce pain associated with acute musculoskeletal injuries.

Recommendation: Self-application of Cryotherapy or Heat Therapy for Acute, Subacute, Chronic, or
Post-operative Achilles Tendon Rupture

Self-application of cryotherapy or heat therapy is recommended for treatment of acute, subacute,
chronic, or post-operative Achilles tendon rupture.

Indications — Acute, subacute, chronic, or post-operative patients with Achilles tendon rupture.
Frequency/Duration — Approximately 3 to 5 self-applications per day as needed.

Indications for Discontinuation — Resolution, adverse effects, non-compliance.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low
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Rationale for Recommendation

There are no quality trials for modality applications in improving outcomes for Achilles tendon rupture.
Cryotherapy (ice) and heat appear effective in treating musculoskeletal disorders involving other body
parts. Ice may be of short-term benefit in reducing swelling and pain for acute rupture. Heat may be
helpful particularly for healing particularly a few days after the rupture or surgery. These treatments are
not invasive, have low adverse effects, are low cost, and thus are recommended.

Surgical Considerations

The optimal management of Achilles tendon rupture is controversial.(26, 80, 89, 90, 100, 114-116) (Inglis
76, Cetti 93, Maffulli 99, Moller 01, Twaddle 07, Metz 08; Metzl 08; Heckman 09) The objective of
operative and non-operative management is to approximate the ruptured tendon ends. Non-operative
management achieves this by keeping the foot in plantar flexion with a rigid cast or brace and allowing
natural healing without sutures or other surgical intervention.(26, 33) (Heckman 09; Tan 09) There are
various protocols for rigid casting that differ in initial foot angle positions, duration of non-weight bearing,
and timing of repositioning and activities. Functional braces or splints rather than casting have been
described as an alternative to casting.

Surgical repair provides mechanical approximation of the ruptured tendon ends through a variety of
described operative and suturing techniques. There is evidence that re-rupture rates are lower with
operative compared to non-operative care in some, but not all trials.(26, 33, 89, 117, 118) (Tan 09;
Heckman 09; Khan 05, Moller 01, Moller Scan J Med Sci Sports 02) For example, in a meta-analysis that
included four studies, each comparing operative to non-operative management of rupture, there were 6
and 23 tendon reruptures in operative and non-operative groups of 173 and 183, respectively, yielding a
number of operations — needed to treat, 11; and needed to harm, 3.2.(117) (Khan 05) The interpretation
of the results of the studies comparing operative to hon-operative rupture management is additionally
confounded by the facts that: 1) complications from surgery were generally minor; 2) operative and non-
operative groups may use different care routines that may bias the study in favor surgical care(89)
(Moller 01); and 3) most of the outcome measures beyond rerupture and wound infection do not clearly
favor one approach over the next. Untoward outcomes from both conservative care and surgery include
stiffness about the ankle joint, broadening of the Achilles tendon causing difficulty wearing shoes (usually
worse in surgical groups), calf atrophy, deep vein thrombosis, rerupture, infection, skin necrosis, and
Achilles tendon lengthening.(82, 87, 90, 93, 114, 115, 117) (Inglis 76, Nistor 81, Cetti 93, Khan 05,
Lapidus 07, Metz 08, Longo 09) Most trials clinical trials of repair of Achilles tendon rupture have
inclusion criteria of care starting within 2 weeks of rupture and the applicability of the results is uncertain
in the treatment of older ruptures.

1. Recommendation: Surgery for Treatment of Achilles Tendon Rupture
Surgical repair is recommended for treatment of ruptured Achilles tendon. (The mixed results of
the data supporting operative and non-operative care should be discussed with patients when
covering treatment options. Discussion should include the numbers needed to treat or harm or
likelihood that they will benefit from surgical care versus non-surgical care — 1 in 11, or be harmed by
surgical care — 1 in 3), and the equivocal superiority of surgical compared to non-operative treatment.)

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Moderate

2. Recommendation: Non-operative Management of Achilles Tendon Rupture with Functional Splinting
and Casting
Non-operative management with functional splinting and casting is recommended for Achilles
tendon rupture. Non-operative management may be particularly selected for those with low
physical demands and/or having co-morbidities that may preclude operative treatment.

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Low
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3. Recommendation: Early Weight Bearing in Non-operative Treatment for Achilles Tendon Rupture
There is no recommendation for or against early weight bearing for non-operatively managed
Achilles tendon ruptures.

Strength of Evidence — No Recommendation, Insufficient Evidence (I)
Level of Confidence — Low

Rationale for Recommendations

There are five moderate-quality trials comparing non-operative management with surgical repair for
ruptured Achilles tendons.(89-91, 115, 116, 118, 119) (Cetti 93; Mdller 01, Moller Scan J Med Sci Sports
Med 02; Moller Knee Surg Sports Traumatol Arthrosc 02; Twaddle 07; Metz 07; Metz 08) One trial
suggested surgical management was superior to non-operative management for reducing risk of re-
rupture,(89, 118) (Mdller 01, Mdéller Scan J Med Sci Sports 02) but did not have an important aspect of
care (timing of casting and mobilization) held constant. In the other trials, there appeared to be a non-
statistically significant trend towards higher re-rupture rates among the non-operative groups (there were
no trials suggesting higher risk of re-rupture in the surgical groups).(90, 115, 116, 119) (Cetti 93;
Twaddle 07; Metz 07; Metz 08)

Khan pooled data from three studies into a summary odds ratio and 95% confidence limit derived from
the meta-analysis, which showed that non-surgical treatment was likely to result in 3.7 times more
reruptures than surgical treatment; however, overall rerupture rates are low enough in surgical and non-
surgical reapproximation methods to make 11 operations necessary to avoid one rerupture.(117) (Khan
05) Additionally, simple arithmetic summing of their data allowed calculation of an overall rerupture and
infection rates, which are described above. The evidence indicates surgery reduces risk of re-rupture
compared to non-operative treatment, but given a low overall rerupture rate, the effect is not dramatic.

One trial found no difference in lost time,(90) (Cetti 93) and two reported less lost time with the surgical
group.(89, 91, 115, 118) (Moéller 01; Moller Scan J Med Sci Sports 02; Moller Knee Sur Sports Traum 02;
Metz 08) A low-quality RCT also documented less lost time in the surgically repaired group.(87) (Nistor
81) One noted time-to-return-to-work favored the subset of population performing light work that received
surgery (35.7 days versus 67.2 days), but the advantage was equivocal in sedentary and heavy job
classifications. Overall, the studies suggest that persons in jobs that require mobility may benefit from
surgical repair.(89, 91, 118) (Mdller 01; Moller Scan J Med Sci Sports 02; Moller Knee Sur Sports Traum
02) One author suggested early mobilization is the most important factor in treating ruptured Achilles
tendons.(116) (Twaddle 07) Md&eller investigated differences in tendon healing based with MRI and
ultrasound studies(91) (Moller Knee Surg Sports Traum 02) and found no differences of partial defect,
tendon thickness, homogenicity, tendinous edema, peritendinous reaction, or pattern of motion and the
type of treatment received.

However, non-operative management appears to be effective in most patients.(89-91, 116, 118) (Cetti
93; Moller 01; Moller Scan J Med Sci Sports 02; Moller Knee Surg Sports Traumatol 02; Twaddle 07)
There are few trials on casting and splinting or bracing. One moderate-quality study compared functional
splinting with casting and reported higher satisfaction in the bracing compared with casting.(120) (Saleh
92) No differences in re-rupture rates or complications were found. There was a significant difference in
dorsiflexion range of motion favoring the splinting group, although the clinical significance of this finding
is unknown. The bracing group also self-reported shorter time required to be able to walk comfortably
indoors and outdoors. However, this was a small study and was not a randomized crossover trial, which
limits the utility to make a recommendation for one method over another. Thus, both methods are
recommended as they are non-invasive, have similar long-term efficacy, and are reported as an effective
treatment arm in other studies. Use of splinting is now becoming more common, with the primary
advantage being patient preference.

Copyright® 2016 Reed Group, Ltd. 59



One high-quality trial evaluated early weight bearing comparing non-operative immediate weight bearing
using an orthosis to the use of a non-weight bearing rigid cast over a 12-week treatment period.(121)
(Costa 06) Both groups were placed in the equinus position for 6 weeks followed by reduction of 1.5
inches every 2 weeks until the ankle was in a neutral position at 12 weeks. Evaluations at 3, 6, and 12
months did not demonstrate any significant differences in walking, stair climbing, return to work, return to
sport, quality of life scores, or deficits in range of motion or torque. From this single study, it appears
early weight bearing using the protocol described did not result in a significant benefit or adverse effect.
Therefore, there is no recommendation for immediate weight bearing over rigid immobilization. Early
weight bearing was found to provide functional improvement over rigid immobilization after surgical repair
(see Post-Operative Care), but further evidence is needed to make a similar recommendation for non-
operative care.

Evidence for the Use of Non-operative and Surgical Repair for Achilles Tendon Rupture
There are 7 moderate-quality RCTs (one with two reports) incorporated into this analysis. There is 1 low-
uality RCT in Appendix 1.

Saleh 4.0 N =40 Rigid cast (8 | Splint vs. cast “Recovery of No placebo or
1992 with acute | weeks) vs. (3,6, 12 ankle sham control.
complete | functional months): no dorsiflexion is | Lack of
RCT rupture of | splint (cast x | differences in quicker, randomization,
calcaneal | 3 weeks, then | plantar strength | without allocation,
tendon splint x 6-8 or range of overstretching, | baseline
weeks flexion at any and return to comparability
Sheffield period. normal details. Lack of
splint). Dorsiflexion activities is observer
ROM: 7.9 vs. more rapid. It | blinding. Data
1.4,13.2 vs. was more suggest
3.8,13.6 vs. 8.6 | popular with functional
(all periods p patients than | splint superior
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splint. Time to The risk of re- | patient
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vs. splint): 11 range of
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<0.001); time to number that
walk returned to
comfortably sports.
indoors 15
weeks vs. 9
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<0.001); 1 re-
rupture in each
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Metz 7.5 N =83 Percutaneous | Mean days for “Minimally No blinding of
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brace, 2 for all follow up. | resulted in 67.2 days),
weeks VAS treatment | failure in every | with no
equinus cast, | results: 8 weeks | fifth patient, differences
2 weeks 30° — surgical: 89.2 | and cannot be | between
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for both dorsiflexion, treated
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SURGICAL REPAIR — OPEN AND PERCUTANEOUS METHODS
Surgical repairs have included two basic approaches — open and percutaneous methods. There are
more than 40 open techniques reported.(122) (Wong 02) A number of augmentation techniques for open
repair have been described purportedly resulting in strengthened repair and permitting earlier weight
bearing after rupture. These include tendon transfers of the flexor hallucis longus, plantaris longus,
semitendinosus and peroneus brevis or other methods such as gastrocnemiuous flap, dermal tissue
graft, and fibrin glue.(27, 105, 123-129) (Maffulli 05, Zell 00, Wegrzyn 10, Ibrahim 09, Reddy 09, Hahn
08, Maffulli 08, Nilsson-Helander 08; Hohendorff 09) Percutaneous techniques involve multiple smaller
incisions through which the tendon is repaired. There are multiple techniques described,(130-132) (Klein
91, Webb 99, Lim 01) but few quality trials.

1. Recommendation: Open and Percutaneous Operative Approaches
Open repair and percutaneous approaches are recommended for patients undergoing
operative repair. There is no recommendation of one approach over the other.
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Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Moderate

2. Recommendation: Augmented Surgical Repair for Acute Ruptures
Augmented repair is not recommended for acute ruptures unless primary repair is not
possible.

Strength of Evidence — Not Recommended, Evidence (C)
Level of Confidence — Moderate

3. Recommendation: Augmented Surgical Repair for Chronic or Neglected Ruptures
There is no recommendation for or against the use of augmented repair for chronic or
neglected ruptures.

Strength of Evidence — No Recommendation, Insufficient Evidence (I)
Level of Confidence — Low

Rationale for Recommendations

There are two moderate-quality studies that compare open to a percutaneous approach for tenorrhaphy
and both studies do not show clear evidence of superiority of one approach over the other.(132, 133)
(Lim 01, Gigante 08) In a moderate- quality trial of 60 repaired tendons, there were no differences found
in functional recovery, rerupture or time to return to sports.(132) (Lim 01) However, there were more
infections in the open repair group (21% versus 0%). In a second moderate-quality trial of 40 patients,
equivocal results were again demonstrated between the two repair technigues, with no differences
despite different post-operative immobilization durations.(133) (Gigante 08) Thus, there is currently
insufficient evidence to recommend one approach over the other, and both are recommended. Potential
advantages for percutaneous repairs include shorter procedure time completed under local anesthesia
without a tourniquet,(133) (Gigante 08) cosmetic results, and fewer wound complications. There is one
moderate-quality study on suture technique of end-to-end repair which found no difference in a
reinforced continuous 6-strand suture technique compared with a simple Mason technique.(134)
(Mortensen 92) Thus, there is no recommendation for any particular suture type or technique in end-to-
end repairs.

There are two moderate-quality trials that compare open procedure end-to end suture techniques versus
augmentation of repair using either a portion of the plantaris tendon or down-turned gastrochemius fascia
flap in patients with acute ruptures.(135, 136) (Aktas 07, Pajala 09) From both trials, no additional
advantages were gained from augmentation as measured by functional improvement or reruptures after
long-term follow-up. Augmentation presumptively has higher risk of deep tissue infection, deep venous
thrombosis, and delayed wound healing as the incision site may cross more poorly vascularized
skin.(123, 124, 128) (Maffulli 05, Zell 00, Nilsson-Helander 08) These two trials did not demonstrate
significant differences in adverse outcomes. Functional deficits at the tendon donor site may also be of
concern,(127, 137) (Richardson 09, Hahn 08) although the trials did not demonstrate these deficits.
There is no quality evidence for or against the use of augmentation in repairing chronic or neglected
ruptures. Increased tensile strength over suture alone is reported in cadaveric studies.(138-140) (Lee 08,
Barber 08, Gebauer 07) Therefore, there is evidence that augmentation repair for acute injury tendon
repair is not recommended due to lack of demonstrated benefit. There is insufficient evidence to
recommend for or against using augmentation techniques for chronic or neglected ruptures, and there
may be surgical situations in which the only option for repair is augmentation. Further studies regarding
improvement of function, adverse effects including re-rupture rates, and donor site functional deficits are
required.

Evidence for the Use of Surgical Technique for Achilles Tendon Rupture
There are 5 moderate-quality RCTs or quasi-randomized controlled trials incorporated into this analysis.
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ACHILLES RUPTURE POST-OPERATIVE CARE
Post-operative management is controversial, with debate over rigid immobilization versus functional
bracing, the timing for initiating weight bearing, the optimal initial plantarflexion angle of the foot, the
progression of dorsiflexion allowance, and the length of time required in cast or brace.(26, 93, 100, 103,
117, 141) (Wills 86, Khan 05, Jacob 07, Metzl 08, Longo 09, Heckman 09) Prolonged immobilization
carries an increased risk of complications including joint stiffness, muscle atrophy, scar adhesion and
deep venous thrombosis.(142) (Mortensen 99) Immobilization of the muscle body in a shortened position
(equinus) has been demonstrated to produce atrophy within 4 weeks.(143, 144) (Maxwell 92, Rantanen

99)

1. Recommendation: Early Weight Bearing for Post-operative Rehabilitation of Achilles Tendon Repair
Early weight bearing is strongly recommended as a primary treatment method for post-
operative rehabilitation of Achilles tendon ruptures for functional bracing or rigid

immobilization.

Indications — All post-operative non-augmented Achilles tendon repairs concomitant with functional
bracing or rigid casting.

Frequency/Duration — Initiate O to 2 weeks post-operative.

Indications for Discontinuation — Rerupture, surgical complications, physical ability.

Strength of Evidence — Strongly Recommended, Evidence (A)
Level of Confidence — High

Rationale for Recommendation
There is one high-quality and two moderate-quality trials comparing early weight bearing post-operatively
with non-weight bearing rehabilitation protocols.(121, 145, 146) (Suchak 08; Costa 03; Costa 06) These
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studies all report benefits of early weight bearing without increases in adverse effects. The high-quality
trial allowed weight bearing beginning at two weeks compared to non-weight bearing plus ROM
exercises for 6 weeks and found higher functional and quality of life scores (RAND-36 Scale) at 6 weeks
than the controls. Two moderate-quality studies also found immediate weight bearing was well tolerated
with no significant differences in complication rates(146) (Costa 03) and resulted in faster recovery times
as measured by resumption of normal walking (12.5 versus 18 weeks, p = 0.027) and stair climbing (13
versus 22 weeks, p = 0.023).(121) (Costa 06) Thus, there is strong evidence that early immobilization is
beneficial for short-term functional recovery, may result in increased mobility of the patient with improved
guality of life, can be achieved with no incremental cost increase, and has no demonstrated increase in
complication rates. There is no evidence that early weight bearing reduces the other risks reported with
prolonged immobilization — stiffness in the ankle joint, calf atrophy, DVT and embolism, rerupture, deep
infection, or skin necrosis (see Hip and Groin Disorders guideline for DVT prophylaxis).

2. Recommendation: Functional Bracing for Post-operative Rehabilitation of Achilles Tendon Repair
Functional splinting (bracing) is moderately recommended as a primary treatment method for
post-operative care of Achilles tendon ruptures.

Indications — All post-operative Achilles tendon repairs.
Frequency/Duration — Apply 0 to 2 weeks post-operative.
Indications for Discontinuation — Discomfort, non-compliance, device intolerance.

Strength of Evidence — Moderately Recommended, Evidence (B)
Level of Confidence — Moderate

Rationale for Recommendation

There are five moderate-quality trials comparing the effects of early mobilization through functional
bracing versus rigid immobilization through casting.(142, 147-150) (Cetti 94, Mortensen 99, Kauranen
02, Kangas 03, Kangas 07) Three of the studies measured short-term outcomes, and all demonstrated a
significant positive effect with mobilization. A comparison study of functional casting to rigid casting
demonstrated quicker return to normal gait, ability to stand on toes, higher satisfaction in mobile group,
and more subjects reporting normal ankle mobility.(147) (Cetti 94) Mean sick leave was reduced (53
versus 20 days, p = 0.0009) in the mobile group. A comparison study of functional brace to 8 weeks of
rigid cast demonstrated quicker return to work (43 versus 68 days, p <0.05), patient report of excellent
results (84% versus 63%, p <0.05), time until sport was resumed (4 versus 7.5 months, p <0.001) and
time until pre-injury level was reached (6 versus 9 months, p <0.001).(142) (Mortensen 99) Calf atrophy
and other complications were similar in both groups. There were no long-term differences in
complications, in the percentage of patients who returned to sports or who reached pre-injury levels of
function. Another comparison study of functional bracing to rigid immobilization in neutral position for 6
weeks measured elongation of the repaired tendon.(149) (Kangas 07) The study demonstrated no
significant differences in functional outcomes of ankle performance scores or isokinetic muscle strength
scores. There was a trend toward less tendon elongation in the functional group, although significance
was hot reached.

Three quality trials included analysis of long-term benefits of early mobilization through functional
splinting/ bracing.(147, 148, 150) (Cetti 94, Kauranen 02, Kangas 03) Functional casting resulted in
better plantar flexion strength, percentage who returned to full sports activity, and less elongation of
tendon at 1 year.(147) (Cetti 94) However, two trials found no long-term differences in motor
function(148) (Kauranen 02) or differences in pain, stiffness, or active range of motion compared with the
contralateral ankle or patient satisfaction.(150) (Kangas 03) Thus, there is quality evidence that early
motion through functional bracing/splinting provides short-term benefit over rigid casting in quicker return
to work, sports, and/or maximum function with no significant difference in the risk of rerupture. There is
modest evidence that these benefits diminish over time, such that equivalent outcomes in function will
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likely be reached within 6 months to 1 year regardless of treatment. Functional bracing is of little
incremental cost and provides higher patient mobility and patient satisfaction. Therefore, functional
bracing/splinting is moderately recommended.

Evidence for the Use of Post-operative Management for Achilles Tendon Rupture
There are 2 high- and 7 moderate-quality RCTs incorporated into this analysis.

Costa 8.0 N =96 | Trial 1: Trial 1: return to The study Randomization,
2006 Achille | early normal walking; “[Aldvocates allocation,
S weight treatment group: 22 | immediate baseline

RCT tendon | bearing vs. | weeks, control weight-bearing comparability
ruptur | non-weight | group: 25 weeks (p | mobilisation for data not
es bearing in | =0.027). Return to the rehabilitation | reported. Small

48 normal stair of all patients with | sample with high
operative climbing; treatment | rupture of the dropout although
patients. group: 22 weeks, tendon Achilles.” | intention to treat
Trial 2: control: 24 weeks (p analysis
early = 0.023). Trial 2: reported. 2 trials
weight return to normal in article. Two
bearing vs. | walking (p = 0.765), cases of
non-weight | climbing stairs (p = rerupture in the
bearing in | 0.484), return to 2 operative
48 non- sport (p = 0.631), weight-bearing
operative quality of life (p = groups. Data
patients. NS). suggest better
results with
earlier walking.

Suchak 8.0 N = Weight Quality of life RAND- | “The Surgical repair

2008 110 bearing vs. | 36 scores: physical | postoperative techniques not
Achille | non weight | functioning weight early weight- uniform.

RCT S bearing 2 bearing: 61.4 SD bearing protocol Compliance
tendon | weeks after | 29.4). Non weight provided quantified with
ruptur | surgery bearing 47.6 (SD enhanced quality | sensors in
es (both 34.4) (p = 0.03). of life and activity | orthotic brace.

groups Social functioning level without an Results based
using same | weight bearing: 72.7 | increase in on guestionnaire
functional (28.5). Non weight complications in rather than
brace). bearing: 60.7 (26.8) | the early objective
(p = 0.03). Vitality postoperative functional
weight bearing 69.4 | period.” outcomes. Data
(23.7). Non weight suggest earlier
bearing 60.6 (21.1) return to weight
(p = 0.04). Role- bearing superior.
emotional weight
bearing 84.6 (32.0);
on weight bearing
67.3(43.1) (p=
0.02).

Kangas 7.0 N =50 | Functional | Elongation of AT “Achilles tendon Data suggest

2007 acute | brace occurred to lesser elongation was less elongation of
Achille | (braced extent in early somewhat lessin | Achilles tendon
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RCT s neutral and | motion group rather | the early motion after suture repair
tendon | plantar than cast group (p = | group and correlates with
ruptur | flexion) vs. | 0.054) at mean 60 correlated with the | better clinical
es cast weeks. AT clinical outcome outcome. But

immobilizat | elongation scores. We does not show
ion post- correlated recommend early | early mobilization
surgical significantly with functional significantly
repair. clinical outcome (p = | postoperative reduces
-42,P=0.17, treatment after elongation over
patients with less AT | Achilles rupture cast group; likely
elongation achieving | repair.” underpowered to
a better clinical detect a
outcome. difference.

Kangas 6.5 N =50 | Cast At 3 months, “The isokinetic calf | Author

2003 acute | immobilizat | difference in muscle strength conclusions
Achille | ion vs. isometric strength results were related to

RCT s functional deficit 25.2% weight | somewhat better differences
tendon | brace and | bearing group vs. in the early motion | within same
ruptur | full weight | 24.1% cast group (p | group, whereas group over time
es bearing = NS). Pain relief, the other outcome | rather than

(after 3 stiffness, subjective | results obtained in | between group
weeks) calf muscle the two groups of | deficit
after open | weakness, footwear | patients were very | comparisons,
repair. restrictions, and similar. We which were not
ROM not statistically | recommend early | significant.
significant over functional Three
follow-up period. postoperative reruptures; no
treatment after difference
Achilles rupture between groups
repair for athletes | (6%).
and well-motivated
patients and for
less-motivated
patients and
nonathletes.”

Kauranen | 5.5 N =30 | Post-op No differences found | “It seems that the | Data limited to

2002 acute | functional between groups in recovery of the motor testing
Achille | treatment reaction time, speed | above mentioned | and motor

RCT [ vs. early of movement, motor performance,
tendon | immobilizati | tapping speed. performance which may not
ruptur | on. Lateral coordination | functions of the correlate with
es value of operated leg does not functional

leg higher in plaster | depend on outcomes of
cast group than in whether the leg is | recovery studied
active brace group in a plaster cast by other
12 weeks after with the AT in researchers.
operation; p <0.05. tension or in an
active brace
during the early
postoperative
period after AT
rupture repair.”
Cetti 55 N = Surgery Mean sick time (off “Operative Study appears to
1993 111 (end to end | work) for surgery treatment using have excluded
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acute | suture) group was 6.2 end to end suture | dropouts and

RCT Achille | plus vs. weeks vs. 8 weeks of acute Achilles noncompliant
S progressiv | (conservative) (p = tendon rupture subjects as 156
tendon | e casting NS). Complication results in a higher | were enrolled.
ruptur | (casting rates not different. resumption of Surgical
es 20° Rupture rates were | sports activities at | technique

equinus for | not significant (5% the same level as | varied. Data

6 weeks vs. 15%). before the suggest benefit
vs. 20° Differences in ankle | rupture. Major from surgery
equinus, movement and calf | complications limited to faster
no weight atrophy favored were equal in both | return to sport.
bearing 4 surgical group at 12 | groups. Operative

weeks, months. 57.1% of treatment using

neutral surgical group vs. end-to-end suture

cast with 1- | 29.1% returned to is preferable,

cm heel level of sports at while non-

raise 4 same level (p operative

weeks, <0.05). treatment is an

heel raise acceptable

alone 2 alternative.”

weeks)

Cetti 4.5 N = 60 | Mobile cast | 60% of rigid cast “Operative Allocation and

1994 acute | (n=30)vs. | patients reported treatment with a baseline results
Achille | below knee | discomfort from cast | 4-string suture unclear.

RCT S rigid cast vs. 30% from mobile | and use of a Reported results
tendon | (n = 30) cast (p = 0.0037); postoperative favor early
ruptur | after 77% mobile cast mobile cast mobilization after
es operative found it “excellent,” | proved safe and suture repair.

repair (4- 20% rigid cast convenient and
string thought same (p preferable to
suture). <0.00005). Mean treatment with the

sick leave days:
53.4 rigid cast; 20.2
mobile cast (p =
0.0009). No
difference in gait,
ability to stand on
toes at 12 months.
Ankle mobility rated
better in mobile cast
group at 6 and 12
months (p <0.05).

traditional rigid
below-knee cast.”
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Mortense | 4.5 N=71 | Castx?2 Early motion vs. cast | “Early restricted Allocation,
n acute | weeks plus | 16 months after motion appears to | baseline
1999 Achille | 6 weeks operative treatment: | shorten the time comparability
s modifiable | sick leave in Days needed for unclear. No
RCT tendon | brace vs. 43 (1-103)/68 (2- rehabilitation. observer
ruptur | equinus 285); p <0.05, There were no blinding. Timing
es position number of patients complications of assessment
cast x 6 who returned to related to early may not have
weeks plus | sports 22 (73%)/ 22 | motion in these been same.
2 weeks (76%); p = 1.00, patients. Study suggests
neutral months until sports However, early early motion
cast (both | resumed 4 (2- unloaded advantageous in
groups 13)/7.5 (3-22); p exercises did not | immediate post-
after open | <0.001, number who | prevent muscle op period, but
repair). reached pre-injury atrophy.” results same by
level 17 (57%)/16 16 month
(55%); p=1, average follow-
months until up (mean 16
preinjury level months, 12-24
reached 6 (2.5-13)/9 month range).
(6-14); p <0.001. Therefore,
duration of
differences
unclear.
Costa 4.0 N =28 | Functional | Timetoreturnto “(Dmmediate Randomization,
2003 unilate | brace sports (months): early | controlled weight- | allocation,
ral (immediate | loading: 6.0 (2.0 IQR) | bearing baseline
RCT ruptur | weight Cast: 8.0 (8.0 IQR). (- | mobilisation after | comparability
es of bearing) 5.0, 3.5 95% Cl for Achilles repair is | data not
Achille | vs. median difference). safe and may reported. Small
S progressiv | Flexion deficit produce sample with high
tendon | e casting degrees: Early functional dropout although
for 8 weeks | loading plantar: 5.0 benefits for the intention to treat
following (3.5IQR) Dorsal: -5.0 | patient.” analysis
open end- | (4.25I1QR). Cast reported. Data
to-end plantar: 5.0 (5.0 IQR) suggest shorter
operative Dorsal 0.0 (0.0 IQR). duration of
repair. (95% CI for median functional
difference plantar: - deficits with
10,0 dorsal: 0, 14) earlier weight
Peak torque deficit (% bearing.

at 12 months); Early
loading concentric:
13.5 (50.8 IQR)
Eccentric: -1.5 (27.8
IQR). Cast concentric:
29.0 (23.51QR)
Eccentric: 41.0 (26.0).
(95% CI for median
difference concentric:
-56, 53 Eccentric -30,
45)

PHYSICAL OR OCCUPATIONAL THERAPY, EXERCISE AND EDUCATION
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Numerous rehabilitation protocols are described for treating Achilles tendon rupture.(89, 90, 100, 115,
116, 118, 133, 135, 142, 145, 147-150) (Mortensen 99, Kauranen 02, Kangas 03, Kangas 07, Cetti 94,
Cetti 03, Aktas 07, Moller 01, Moller Scan J Med Sci Sports 02, Twaddle 07, Metz 08, Gigante 08,
Suchak 08) The goals of rehabilitation are to restore function, including ankle range of motion (ROM) in
plantar flexion, dorsiflexion, ankle proprioception, and strength of the calf musculature, allowing full return
to daily activities, sports, and occupation.

Recommendation: Exercise and Education for Achilles Tendon Rupture Rehabilitation
A primarily home-based rehabilitation program (exercise and education) is recommended for
treatment of Achilles tendon rupture.

Indications — All post-operative and conservatively managed Achilles rupture patients.

Dose/Frequency — A written rehabilitation program including education and exercises with a provider that
usually includes patrticipation in instruction and demonstration of exercises. Additional, occasional
periodic measurements of functional recovery progress and provision of instruction of new activities (see
Tables 6 and 7 for schedules).

Frequency/Duration — Three to 12 visits over the course of recovery of 3 to 6 months.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — High

Rationale for Recommendation

There are no quality trials studying the influence of physical or occupational therapy on outcome after an
Achilles tendon rupture. A retrospective study in German found no difference in functional outcomes
measures between three groups that received no formal physiotherapy, physiotherapy for 3 to 6 weeks,
and physiotherapy for more than 6 weeks. Review of protocols from the reviewed randomized trials
regarding operative and non-operative treatment above found formal supervised physiotherapy was
provided in only four of the studies.(89, 118, 120, 133) (Saleh 92, Moller 01, Moller Scan J Med Sci
Sports 02, Gigante 08) The majority of studies used widely diverse protocols for home exercises
dependent on treatment methods. In general, functional rehabilitation can be performed following a
written protocol performed sequentially over a 6-month period post injury. One or two initial visits to a
physical therapist may be beneficial for instruction on a protocol, followed by periodic visits to measure
progress and to provide additional coaching and instruction as new activities are added. A post-operative
rehabilitation guideline derived from a well-detailed protocol by Kangas, with evidence based
modifications from the reviewed quality trials, is shown in Tables 3 and 4.

Table 3. Post-Operative Rehabilitation Protocol

Post-Operative Rehabilitation Routine Protocol

12-16 16-24
0-2 weeks | 2-4 weeks | 4-6 weeks | 6-8 weeks 8-12 weeks | weeks weeks
Foot/An | Cast: Cast: Cast: Cast No No No
kle Neutral Neutral Neutral removed at | restriction restriction | restriction
Position | (0°); Brace: | (0°); (0°); 8 weeks; on range of | onrange | on range of
neutral (0°) | Brace: Brace: Brace ankle of ankle ankle
neutral neutral removed at | movement | movement | movement
(09 (0% 6 weeks,
1cm heel
raise for 2 to
4 more
weeks.
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Weight | No Yes, flat Yes, flat Yes, flat Full Full Full
Bearing | recommend | surfaces, | surfaces, | surfaces, no
ation with no tiptoes | no tiptoes | tiptoes on
crutches on stairs on stairs stairs
on flat
surface
Physica | None Cast: Cast: At 8 weeks | Begin Eccentric/ | Jogging,
I ROM of ROM of begin closed concentric | sports
Therap toes, toes, progressive | chain exercises. | specific
y knee, hip | knee, hip | heel raise; exercises, | Closed activities,
Activitie joints. joints. begin stationary | chain running.
S Isometric | Isometric | resistance cycling, exercises, | Full sport
contractio | contractio | exercises swimming | stationary | at6
n of calf n of calf with tubing. cycling, months.
muscles. muscles. swimming
Brace: Brace:
with leg with leg
dangling, | dangling,
active DF | active DF
to neutral, | to neutral,
passive passive
PF PF

Derived from Kangas 2007, 2003 with modifications from Cetti 1994, Kauranen 2002, Costa 2003, 2006,
Twaddle 2007, Metz 2008, Suchak 2008.

Table 4. Non-Operative Rehabilitation Protocol

Non-Operative Rehabilitation Routine Protocol

0-2 2-4 weeks 4-6 weeks 6-8 weeks | 8-12 12-16 16-24
weeks weeks weeks weeks
Foot/An | Fixed Cast: fixed at Cast: Fixed | Cast and No No No
kle Equinus | 15° plantar at neutral brace restriction | restriction | restriction
Position | (30° PF) | flexion at 2 Brace: Allow | removed at | onrange | onrange | onrange
weeks. Brace: | 0°-30° 8 weeks, of ankle of ankle of ankle
allow 15-30° Plantar 1cm heel moveme | moveme | movement
plantar flexion | flexion raise for 2 | nt nt
range range more
weeks.
Weight None No Yes; flat Yes; flat Full Full Full
Bearing recommendati | surfaces, no | surfaces,
on; with tiptoes on no tiptoes
crutches on flat | stairs on stairs
surface
Physical | None Cast: ROM of | Cast: ROM | 8 weeks Begin Eccentric | Jogging,
Therapy toes, knee, hip | of toes, begin closed / sports
Activities joints. knee, hip progressiv | chain concentri | specific
Isometric joints. e heel exercises | c activities,
contraction of Isometric raise. , exercises | running.
calf muscles. contraction | Begin stationary | . Closed | Full sport
Brace: with leg | of calf resistance | cycling, chain at6
dangling, muscles. exercises swimmin | exercises | months.
active DF to Brace: with | with tubing. | g ,
neutral, leg stationary
passive PF dangling, cycling,
active DF to swimmin
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neutral, g
passive PF

Derived from Kangas 2007, 2003 with modifications from Cetti 1994, Kauranen 2002, Costa 2003, 2006,
Twaddle 2007, Metz 2008, Suchak 2008.

DEEP VENOUS THROMBOSIS (DVT) PROPHYLAXIS

Thromboembolic events following lower-limb immobilization for musculoskeletal conditions have been
reported as a common adverse effect,(151-153) (Kujath 93, Lassen 02, Nilsson-Helander 09) although
the greatest reported risks have been among hip and knee arthroplasty and hip fracture patients (see Hip
and Groin Disorders guideline). The incidence of symptomatic deep venous thrombosis after surgical
treatment of Achilles tendon rupture has been reported to be between 7 and 19%.(82, 152) (Lassen 02,
Lapidus 07) Incidence of asymptomatic thromboembolic events based on ultrasound phlebography or
color Doppler has been reported to be approximately 34%(82, 153) (Lapidus 07, Nilsson-Helander 09)
with no differences reported between surgical or non-operative treatment groups.(153) (Nilsson-Helander
09) Despite the high number of asymptomatic events, few progress to clinically symptomatic venous
thrombosis or post-thrombotic syndrome.(154) (Persson 09) There are no widely accepted
recommendations for thromboprophylaxis in patients with lower limb injury or surgery.(153) (Nilsson-
Helander 09)

1. Recommendation: Prophylaxis for Prevention of Deep Venous Thrombosis
Prophylaxis is recommended for the prevention of deep venous thrombosis.

Indications — Patients with predisposing risks for developing venous thrombosis events. High-risk
populations are not well defined currently, and therefore require a high degree of physician and
patient judgment. A low threshold for prophylaxis may be appropriate for patients with prior history of
thrombolic and thromboembolic events, delayed rehabilitation or ambulation, obesity, diabetes, or
other coagulation disorders.

Strength of Evidence —Recommended, Evidence (C)
Level of Confidence — High

2. Recommendation: Thrombosis Prophylaxis for Prevention of Deep Venous Thrombosis
There is no recommendation for or against the use of the most common types of prophylaxis,
including warfarin, heparin, low molecular weight heparin, graded compression stockings,
aspirin, or Factor Xa to prevent deep venous thrombosis.

Strength of Evidence —No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

Rationale for Recommendations

There is no quality evidence that prophylaxis is beneficial in preventing symptomatic deep venous
thrombosis. However, there is one high-quality study that demonstrated a significantly reduced risk of
venography diagnosed DVT (asymptomatic events) in patients with immobilized lower limbs treated for
fractures or Achilles tendon ruptures,(152) (Lassen 02) although the analysis did not describe prevention
of symptomatic DVT. Another high-quality trial of DVT prophylaxis with a different low molecular weight
heparin (dalteparin) did not demonstrate a difference in total thromboembolic events as diagnosed by
ultrasound phlebography compared with placebo.(82) (Lapidus 07) Furthermore, these two studies
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differed in duration of immobilization (6 weeks versus 3 weeks). Asymptomatic venous thrombaosis
events appear to be common after immobilization for Achilles rupture repair, although the incidence of
symptomatic events is much lower, and quality evidence for strategies to prevent symptomatic DVT have
not been established. Therefore, there is no recommendation for routine use of prophylaxis for Achilles
rupture patients. A low threshold for use of prophylaxis may be indicated in patients with additional risk
factors for venous thrombosis, such as previous thromboembolism, visible varicose veins, hypertension,
hypercholesterolemia, current use of oral contraceptives, current hormone-replacement therapy,
diabetes mellitus, or current smoking(152) (Lassen 02) (see Hip and Groin Disorders guideline for
discussion of DVT prophylaxis).

Evidence for the Use of DVT Prophylaxis for Achilles Tendon Rupture Repair

There are 2 high-quality RCTs incorporated into this analysis.

events (14 vs.
12), major
bleeding (2 vs.
1).

Lapidus 10. | N=105 | Low Patients “Our study showed that | Allocation method
2007 0 with molecula | underwent DVT is common during | unclear.
Achilles | r weight | modified immobilization after Diagnosis made
RCT tendon heparin Kessler end-to- | Achilles tendon rupture | with ultrasound
rupture (5,000 u) | end suture surgery, and therefore | with majority
vs. saline | repair with effective being
placebo | casting. thromboprophylaxis is | asymptomatic.
for post- | Incidence of desirable. [T]he daily Thus, clinical
op DVT DVT 34% administration of 5000 | significance of
prophyla | LMWH group, U of (low molecular these findings
xis 36% in placebo | weight heparin) did not | unclear.
(p =0.8). No affect the incidence of
difference in DVT.”
proximal DVT
between
groups.
Lassen 9.0 | N=440 | Low Reviparin vs. “[R]outine use of Study included
2002 =18 molecula | placebo; reviparin for lower limb
years or | r weight | Thrombosis- prophylaxis against fractures and
RCT older heparin 17/189 (9%) vs. | thrombosis during the | Achilles rupture
undergoi | (5000 u) | 35/188 (19%), period of leg patients with
ng vs. saline | OR 0.45 (0.24- | immobilization after bracing and
elective | placebo | 0.82). Achilles fracture of the leg or casting mean 7-8
hip for post- | tendon specific | rupture of the Achilles | weeks. Intent to
replace | surgical - 3/48 (6%) vs. | tendon is beneficial. treat based on
ment DVT 6/28 (21%), OR | However, further 371 patients.
surgery | prophyla | 0.24 (0.27- evaluation is Baseline between
Xis. 1.03). Bleeding | warranted before such | group differences

treatment can be
recommended for
routine use.”

in smoking rate.
DVT diagnosis
made on findings
of venography.
Data suggest
fewer DVTs with
treatment.

TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION (TENS)
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The use of transcutaneous electrical nerve stimulation (TENS) as a method to induce more rapid healing
of the surgically repaired tendon has been reported.(155, 156) (Burssens 03, Burssens 05)

Recommendation: Post-operative TENS for Achilles Tendon Repair
There is no recommendation for or against the use of TENS as a post-operative treatment for
Achilles tendon rupture.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation

There are two moderate-quality reports from the same trial population of 20 surgically repaired tendons
that describe the use of burst TENS in the post-operative period to stimulate tendon healing.(155, 156)
(Burssens 03, Burssens 05) The treatment group received 30-minute TENS treatment sessions 5 times a
week in the second and third week post-operatively while the control received sham TENS sessions. The
author reported increased numbers of fibroblasts(156) (Burssens 03) and increased collagen production
and deposition(155) (Burssens 05) in the TENS group compared with the control. However, no clinical or
functional outcomes were provided, making these results of unknown application. Thus, although TENS
treatment is non-invasive with few reported adverse effects, there is no defined benefit for promoting the
healing process and therefore, there is no recommendation for or against its use.

Ankle Tendinopathies (Other than Achilles Tendinopathy)

The ankle’s tendinous compartments are susceptible to stenosing tenosynovitis, similar to those of the
wrist. (Tuite 02; Lynch 90; Wertheimer 95) They may be affected by disease (e.g., rheumatic disorders,
diabetes mellitus, and infection) and undergo age-related degenerative changes. Tendon subluxations,
dislocations, and tears occur. (Oloff 98) There are no quality trials addressing ankle tendinopathies other
than Achilles tendinopathy. Guidance for these ankle-foot tendon disorders is based on analogies to
other tendinopathies, particularly of the wrist.

Tenosynovitis (Including Stenosing Tenosynovitis)

General Approach and Basic Principles

Stenosing tenosynovitis involves hypertrophy of the retinaculum of the compartment with signs of
tenosynovial and retinacular fibrosis usually present. Most cases are thought to be manifestations of a
non-inflammatory condition caused by hypertrophy of the retinaculum and parietal layer of the
tenosynovium with resulting symptoms of pain on use.

Initial Assessment
Tendon entrapment generally has a simple presentation. Some occur after acute injury, but most occur
without a specific inciting event.

Medical History

Patients with tendinopathy present with localized ankle pain that is augmented by movement.
Occasionally, pain may extend along the affected tendon sheath. Patients rarely have paresthesias
unless there is an accompanying swelling or other mechanism to affect an adjacent nerve.

Physical Examination

The ankle usually appears normal, although there may be visible tendon sheath edema. Edema is more
common with inflammatory conditions (e.g., rheumatoid arthritis) or infections. Swelling and crepitus may
indicate peritendinitis if there is no inflammatory or infectious disease. Tenderness occurs over the
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affected tendon and compartment. Pain in the affected compartment is generally present with
provocative maneuvers (e.g., resisted use of the muscle-tendon unit).

Diagnostic Criteria
Diagnosis of ankle-foot tendinopathy should include a specific tendon or tendon group, and is based on
the clinical criteria described in “Physical Examination” in this section.

Work-Relatedness

As there are no quality epidemiological studies of these disorders, work-relatedness is considerably less
clear than for the wrist where work-relatedness is thought to be present in a significant proportion of
cases. Systemic diseases are potential causes, including rheumatoid arthritis, other rheumatic disorders,
diabetes mellitus, amyloidosis, heredity, and anatomic variants. Direct trauma over the affected
compartment is reported in a minority of cases.

Job Analysis

Job analyses may be useful to identify repeated, forceful use, or localized compression by sharp objects.
However, addressing these factors may be more useful for providing relief from activity that provokes
discomfort than for determining causation. Footwear should be comfortable and not constrict the affected
area of foot and ankle.

Special Studies and Diagnostic and Treatment Considerations

There are no special tests that are typically performed for compartment tenosynovitis. X-rays are usually
not helpful. The threshold for testing for confounding conditions such as diabetes mellitus and
hypothyroidism should be low, particularly in the presence of and to prevent other morbidity. Yet, boney
deformities may contribute to the tenosynovitis and occult fractures may occur also producing low
thresholds for testing in certain circumstances. There are reports of MRI findings including tendinopathy,
tendinosis, tenosynovitis, tears, subluxation and entrapment in ankle-foot tendinopathy(Tuite 02;
Taljanovic 15; Park 10); however, the utility of MRI has not been demonstrated in quality studies.

Initial Care

Initial care usually involves limitation of the physical factors thought to be contributing. Walking casts or
boots, splints, or braces for compartment tendinoses may be helpful especially in moderate to severe
cases. NSAIDs are often prescribed for initial treatment. The efficacy and optimal timing of other
treatment, such as corticosteroid and other injections, is unclear.

SPLINTS

Recommendation: Walking Boots, Casts, Splints, and Braces for Acute and Subacute Ankle
Compartment Tenosynovitis

Walking boots, casts, splints, and braces are recommended for treatment of acute and subacute
ankle compartment tendinoses.

Indications — Patients with compartment tendinosis.

Frequency/Duration — Worn while ambulating.

Indications for Discontinuation — Failure to respond or resolution.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence —Low

Rationale for Recommendation
There are no quality studies evaluating walking boots and splints/braces for compartment tenosynovitis.
These are not invasive, have few adverse effects, and are not costly; thus, they are recommended.

Follow-up Visits
Follow-up visits are generally required every 1 or 2 weeks to evaluate efficacy of interventions until
resolution of the condition.
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Medications
There are few quality studies on use of medications for this condition, although they are frequently
prescribed.

NSAIDs

Recommendation: NSAIDs for Acute, Subacute, or Chronic Ankle Compartment Tenosynovitis

NSAIDs (oral or topical) are recommended to control pain associated with acute, subacute, or
chronic ankle compartment tenosynovitis.

Indications — Patients with ankle compartment tendinosis.

Dose —Optimal dose is unknown and there are no quality studies comparing different NSAIDs. Regularly
scheduled dosing is recommended for acute, significantly symptomatic presentations.

Indications for Discontinuation — Failure to respond, development of adverse effects, resolution.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendation

There are no quality studies that address the use of NSAIDs controlling pain associated with ankle
compartment tenosynovitis. By analogy, NSAIDs are often used to treat pain associated with wrist
compartment tendinoses (Jirarattanaphochai 04; Mazieres 05; Piligian 00; Hanlon 99; Idler 90; Steinberg
15; Pantukosit 01) and there is one quality study demonstrating efficacy of a ketoprofen patch versus
placebo. (Mazieres 05) As a NSAID patch has been demonstrated to be efficacious compared to placebo
for the wrist, it is assumed that other topical forms are also efficacious. NSAIDs are not invasive, have
low adverse effects in employed populations, and are low cost, thus they are recommended.

Evidence for the Use of NSAIDs for Compartment Tenosynovitis
There are no quality studies evaluating the use of NSAIDs for compartment tenosynovitis.

Physical Methods/Rehabilitation

EXERCISE

Exercise is not generally indicated acutely and most patients with tendon entrapment do not require an
exercise program. For those with residual deficits, particularly post-operatively, a progressive exercise
program may be indicated.

IONTOPHORESIS

Recommendation: lontophoresis for Acute and Subacute Ankle Compartment Tenosynovitis
lontophoresis treatments using glucocorticosteroids and sometimes NSAIDs are recommended
for ankle compartment tenosnovitis.

Indications — Patients with ankle compartment tendinosis. Generally those who either fail to respond
adequately to NSAIDs, splints, and activity modifications or decline injection.

Dose — Glucocorticosteroid is generally used. However, quality studies of the elbow have documented
successful treatment of lateral epicondylalgia with NSAIDs administered via iontophoresis (see Elbow
Disorders guideline), thus they appear reasonable for this indication as well.

Frequency/Duration — Generally 2-3 appointments to ascertain efficacy; an additional 4-6 appointments
may be scheduled if efficacious. If improvements continue at 6 appointments, an additional 4-6
appointments are reasonable.

Indications for Discontinuation — Failure to respond, development of adverse effects, resolution.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation
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There are no quality studies evaluating iontophoresis for ankle compartment tenosynovitis. lontophoresis
is not invasive, has low adverse effects, but is moderate to high cost depending on the number of
treatments. lontophoresis with either a glucocorticoid or NSAID is recommended for select patients who
fail to respond to other treatments or who decline injection.

OTHER NON-OPERATIVE INTERVENTIONS

Recommendation: Other Non-operative Interventions Including Manipulation and Mobilization, Massage,
Deep Friction Massage, or Acupuncture for Acute, Subacute, or Chronic Ankle Tenosynovitis

There is no recommendation for or against the use of other non-operative interventions (i.e.,
manipulation and mobilization, massage, deep friction massage, or acupuncture) for the
treatment of acute, subacute, or chronic ankle tenosynovitis as other interventions have proven
efficacy and are preferentially indicated for initial and subsequent treatment options.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation

There are no quality studies evaluating other non-operative interventions for ankle tenosynovitis. Other
treatments have evidence of efficacy for treatment of the wrist and thus they are recommended by
analogy.

Injections

GLUCOCORTICOSTEROID INJECTIONS

While there are no quality studies for treatment of the ankle, glucocorticosteroid injections are frequently
used for wrist compartment tendinoses. (Jirarattanaphochai 04; Anderson 91; Lapidus 72; Hanlon 99;
Idler 90; Steinberg 15; Pantukosit 01; Richie 03; Avci 02; Peters-Veluthamaningal 09a, 09b; Lane 01;
Kosuwon 96) For the wrist, estimates of efficacy in case series and active treatment arms of trials range
from 54-100%. (Lapidus 72; Anderson 91; Sakai 02; Zingas 98; Rankin 98; Jeyapalan 09; Lane 01; Witt
91)

Recommendation: Glucocorticosteroid Injections for Acute, Subacute, or Chronic Ankle Tendinosis
Glucocorticosteroid injections are recommended for treatment of acute, subacute, or chronic
ankle tendinosis.

Indications — Ankle symptoms of pain over a compartment. Generally at least 1 week of non-invasive
treatment to determine if condition will resolve without invasive treatment. It is reasonable to treat cases
with an initial injection although there is no quality evidence to support that approach. Failure or
suboptimal results with an initial injection result in a need for additional injection(s) in a minority of
patients which is (are) usually successful. (Anderson 91; Sakai 02; Peters-Veluthamaningal 09b)

Dose — Optimal dose is unknown. Studies in the wrist have utilized methylprednisolone acetate 40mg,
(Anderson 91; Goldfarb 07; Witt 91) and triamcinolone acetonide 10mg. (Sakai 02; Peters-
Veluthamaningal 09b) An adjuvant injectable anesthetic is typically used. (Anderson 91; Sakai 02;
Jirarattanaphochai 04)

Frequency/Duration — It is recommended that a single injection be scheduled and the results evaluated
to document improvement. (Peters-Veluthamaningal 09b) Failure of a response within 1-2 weeks should
result in reanalysis of the diagnosis and consideration of repeat injection. (Peters-Veluthamaningal 09b)
Recurrence of symptoms months later should result in consideration of re-injection. (Anderson 91,
Lapidus 72) While there is no evidence-based maximum number of injections to treat an episode or over
a lifetime, more than 3 injections in a year should be avoided due to tendon weakening and risk of
rupture. Recurring injections on a year after year basis should also be similarly avoided.

Indications for Discontinuation — If a partial response, consideration should be given to repeating the
injection, typically at a modestly higher dose.

Strength of Evidence — Recommended, Insufficient Evidence (I)
Level of Confidence — Moderate
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Rationale for Recommendation

There are no quality studies that address glucocorticosteroid injections for ankle tendinosis. By analogy,
there is one moderate-quality study comparing glucocorticosteroid injections with placebo for treatment
of de Quervain’s stenosing tenosynovitis. (Peters-Veluthamaningal 09b) The trial showed considerable
benefits from active treatment that persisted for 12 months and allows for an evidence-based
recommendation. Another high-quality trial found no additive benefit of NSAID in addition to injection to
prevent recurrence but did not assess reductions in pain immediately after injection thus appears to have
no bearing on use of NSAIDs for those purposes. (Jirarattanaphochai 04) (A low-quality trial found
glucocorticosteroid injection superior to splinting in pregnant and lactating females. (Avci 02)) These
injections are minimally invasive, have low adverse effects and are low to moderate cost. Thus, they are
recommended to treat ankle tendinosis.

Evidence for the Use of Glucocorticosteroid Injections for Ankle Tendinoses
There are no quality studies evaluating the use of glucocorticosteroid injections for ankle tendinosis.

Surgery

Various open surgical procedures (Cooper 99; Kolettis 96; Michelson 05; Philbin 09; Gluck 10) as well as
arthroscopic procedures (Corte-Real 12; Theodoropoulos 09; Monteagudo 15; Hsu 14; Lui 12a,b;
Marmotti 12; Vega 11; Ogut 11a,b) have been performed for ankle tendinoses.

Recommendation: Surgical Release for Subacute or Chronic Ankle Tenosynovitis

There is no recommendation for or against the use of surgical release for patients with subacute
or chronic ankle tenosynovitis who fail to respond to injection. (Lapidus 72)

Indications — Ankle tenosynovitis that fails to respond to non-operative interventions generally including
at least 2 glucocorticosteroid injections. May be indicated without prior injection(s) if there is a clear
contraindication for injections. Tendinous ruptures are often surgically treated.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

Rationale for Recommendation

There are no quality studies evaluating the use of surgical release for ankle tenosynovitis. It may be a
last resort for patients who have failed glucocorticosteroid injection(s) and other non-invasive treatments,
but no recommendation is offered. A non-randomized study of 27 patients who underwent arthroscopic
release for flexor hallucis longus tenosynovitis found 81% to have returned to the same level of activity
prior to the injury. (Corte-Real 12) In another study, 13 female ballet dances underwent operative release
of the flexor hallucis longus tendon due to stenosing tenosynovitis. After a mean follow-up time of six
years and six months, the authors found the treatment to be effective. All patients returned to dancing
within 5 months, and 11 reached full participation. (Kolettis 96)

Evidence for Surgical Release
There are no quality studies incorporated into this analysis.

We searched PubMed, Scopus, CINAHL and Cochrane Library without date limits using the following
terms: disorder terms: foot, feet, ankles, ankle, foot tendinopathy, ankle tendinopathy, posterior tibial
tendinopathy, peroneal tendinopathy, flexor hallicus longus tendinopathy, anterior tibial tendinopathy,
anterior tibial tendon, posterior tibial tendon, peroneal tendon, flexor hallucis longus tendon, posterior
tibial, anterior tibial, flexor hallicus longus, peroneal, tendinopathy, tendinopathies, tendinitis, tendinitides,
tendonitis, tendonitides, tendinosis, tendinoses (we excluded Achilles Tendon and Achilles
tendinopathy); RCT terms- controlled clinical trial, controlled trials, randomized controlled trial,
randomized controlled trials, random allocation, random*, randomized, randomization, randomly;
systematic reviews terms- systematic, systematic review. In PubMed we found and reviewed 21 articles,
and kept 2. In Scopus, we found and reviewed 477 articles, and kept 3. In CINAHL, we found and
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reviewed 12 articles, and kept 0. In Cochrane Library, we found and reviewed 5 articles, and kept 0. We
also kept 0O articles from other sources. We included 0 RCT and 0 systematic reviews articles.

Plantar Heel Pain (“Plantar Fasciitis”)

General Approach and Basic Principles

Heel pain is the most common area of pain in the foot. (McMillan 09, Tahririan 12, Thomas 10) Plantar
heel pain, known as “plantar fasciitis,” is common.(157, 158) (Furia 07, Barrett 99) Other names for
plantar heel pain include painful heel syndrome, heel spur syndrome, runner’s heel, subcalcaneal pain,
calcaneodynia, plantar fasciopathy, and calcaneal periostitis.(28, 159) (Roxas 05; Rompe 09) The
cumulative incidence of plantar fasciitis is reported as up to 10% of the U.S. population. Plantar heel pain
affects active and sedentary adults of all ages.(157, 160, 161) (Furia 07, Cole 05, Riddle 03)

The pathophysiology of posterior-medial plantar heel pain, or “plantar fasciitis,” is unclear and
controversial.(162-165) (Bordelon 83; Scherer 91; Schepsis 91; Perelman 95) Degeneration of the heel
fat pad, pressure from spurs, bursitis, nerve entrapment, and other pathologies have been offered as
explanations.(163-165) (Scherer 91; Schepsis 91; Perelman 95) Histologic findings often demonstrate
degeneration without inflammation.(166) (Lemont 03) Several surgical case series that include structural
observations or tissue analysis are reported,(164, 167, 168) (Shepsis 91, Przylucki 81, Baxter 84) but the
selection of heel pain patients includes only the most recalcitrant cases that choose to resort to surgery;
and the only controls are cadaveric. Case selection may be restricted and biased,(169) (Baxter 89) and
similar histology is found in cases and cadavers.(167) (Przylucki 81) Calcaneal spurs have been
described in association with plantar fasciitis; however, plantar heel pain may exist without the presence
of a spur and asymptomatic spurs are common.(170, 171) (Jeswani 09, Irving 06) Thus, spurs are not
sufficient or necessary to cause plantar heel pain.(170, 171) (Jeswani 09, Irving 06) In summary, various
pathophysiological correlates with heel pain have been postulated, but there is no agreement in the
literature on pathophysiology.

Plantar fasciitis is usually marked by pain in the inferior or plantar aspect of the medial heel most
noticeable during weight-bearing activities, especially on the first weight-bearing step in the morning or
upon standing after periods of sitting or recumbency.(160, 164, 172-174) (Irving 07, Puttaswamaiah 07,
Cole 05, Young 01, Schepsis 91) Plantar fasciitis generally responds well to conservative management,
with more than 90% of patients resolving over a 6 to 12 month period with non-surgical intervention.(160,
175-177) (Toomey 09, Neufeld 08, Cole 05, Buchbinder 04)

Work-Relatedness

There are no prospective cohort studies reported with measured exposure and health outcomes. There
are no retrospective cohort studies or serial cross sectional studies. Data on prolonged standing as a
potential risk factor is inconclusive. Upon multivariate analysis, the data from a case-control study, with
the exception of body mass index over 30kg/m?,(161, 178) (Riddle 03, Riddle 04) failed to show any
association between any factor measured, including amount of time standing and plantar fasciitis.
Additionally, another case-control study reported conflicting results, failing to demonstrate any
association between prolonged standing or weight bearing and plantar fasciitis.(172) (Irving 07) Other
criteria used in causal assessment are absent, including dose-response.(179, 180) (Hill 65, Hegmann
AMA 08) Thus, there is insufficient evidence to determine if prolonged weight bearing is a risk for plantar
fasciitis.

Initial Assessment

Assessment of heel pain should exclude diagnoses that need aggressive or highly restrictive treatment,
or involve systemic disease such as Achilles tendon rupture, plantar fascial rupture, systemic metabolic
or inflammatory disorders, or calcaneal stress fracture. Additionally, before assigning a diagnosis of
plantar fasciitis, plantar calcaneal and retro calcaneal bursitis, posterior tibial or medial calcaneal nerve
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entrapment, osseous tumor of the calcaneus, and S1 radiculopathy should also be eliminated.(160, 175-
177) (Cole 05, Toomey 09, Neufeld 08, Buchbinder 04) (Some of these diagnoses may be controversial
and pose diagnostic difficulties in themselves.) Distinguishing clinical features include location and
duration of symptoms.

Medical History

Plantar fasciitis is usually marked pain in the inferior or plantar aspect of either the center or medial heel.
Pain may be reported distal towards the arch of the foot. As noted, it is most noticeable during weight-
bearing activities, especially the first weight-bearing step of the day or after periods of sitting or
recumbency.(160, 164, 172-174) (Cole 05, Irving 07, Puttaswamaiah 07, Schepsis 91, Young 01)

Physical Examination

Examination usually reveals tenderness over the proximal central fascia, particularly near the insertion
point at the calcaneal tuberosity. Stretching the plantar fascia by dorsi-flexing the toes may exacerbate
the pain.(157) (Furia 07) The calcaneal squeeze test is used to help identify a calcaneal stress
fracture.(175) (Toomey 09) Plantar calcaneal bursitis pain can be elicited with palpation of the plantar
center of the calcaneus. Additionally, the “windlass test” may be used, which has weight- and non-
weight-bearing approaches:

= Non-weight bearing — With the patient sitting, the examiner stabilizes the ankle joint in neutral with
one hand placed just behind the first metatarsal head then passively dorsiflexes the first
metacarpophalangeal (MCP) joint while allowing the interphalangeal joint to plantarflex. Dorsiflexion
of the first MTP joint is continued to its end of range or until the patient’s pain is reproduced.

= Weight bearing — The patient stands on a step stool and positions the metatarsal heads of the foot to
be tested just over the edge of the step. The subject is instructed to place equal weight on both feet.
The examiner then passively extends the 1st MTP joint while allowing the interphalangeal joint to
flex. Passive extension dorsiflexion of the 1st MTP joint is continued to its end of range or until the
patient’s pain is reproduced.

According to DeGarceau, sensitivity and specificity for the windlass test are 0.33 and 0.99,
respectively.(181) (DeGarceau 03) Using DeGarceau’s sensitivity and specificity, a person with plantar
fasciitis may not have a positive test, but in the absence of a positive windlass test, plantar fasciitis is
unlikely.

Diagnostic Criteria

The diagnosis is evident from history and physical examination in most cases. There are no formally
established diagnostic criteria. Diagnostic ultrasound or MRI may be used as a diagnostic tool, but no
firm diagnostic criteria have been established. Hypoechogenicity of the plantar fascia on ultrasound,
increased signal intensity of the plantar fascia on MRI, and plantar fascial thickness over 4 or 5Smm by
either method is likely to be abnormal. Plantar fascial thickness has been the subject of several
radiographic studies in heel pain, some of which are summarized in Table 8. However, studies
comparing subjects with heel pain to those without heel pain are often inadequately controlled and their
findings are not conclusive.

Table 5. Diagnosis of Plantar Fasciitis

17 (23) 11 (22) 1.7 +£0.06 Ultrasound, controls
Wahab not matched
2008
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Berkowitz 8 (9) 7.40+£1.17 5 age- and 3.22+0.44 MRI
1991 sagittal sex-matched; | sagittal

7.56+1.01 5 unmatched 3.44 + 0.53

coronal coronal

Akfirat 25 4.75 15 3.37 mm Ultrasound

2003

Cardinal 15 (19) 52+1.13 15 (11) 29 mm+0.70 Ultrasound

1996 asymptomatic | 2.6 mm + 0.48

heels of
patients, and
15
asymptomatic
persons
Gibbon 190 (297) |5.9in 58 3.3mm in Ultrasound
1999 unilaterally and completely
6.0 in bilaterally asymptomatic
effected and 3.6 mm in
subjects unaffected side
of unilateral
subjects

Kane 28 (23) 57+0.3 28 (5) 3.8+0.2 Ultrasound,

2001 longitudinal view,
asymptomatic heels
of patients served as
control

Tsai 102 (123) | 5.47+1.09in 33 3.8310.7 in Ultrasound,

2000 persons with asymptomatic demographic

bilateral heel heels of heel- characteristics

pain; 5.61+1.19 pain patients; documented

in those with 3.19+0.43 in included age, BMI,

bilateral heel asymptomatic and sex, which were

pain subjects not different between
heel pain patients
and controls

Vohra 109 (211) |[5.35in 2.70in Ultrasound,

2002 symptomatic asymptomatic thickness of lateral

bands bands and medial bands

measured and
reported

Grasel considered a database of “1852 MR imaging studies of the ankle,” selected 56 patients, but
collected complete data sets on only 25.(182) (Grasel 99) There was no comparison population. The
authors’ most-common finding was poorly circumscribed perifascial increase in STIR signal intensity
superficial or deep to the plantar fascia (76% and 52%, respectively). Fifty-two percent of subjects had
increased interfascial signal intensity, 56% had a bone marrow abnormality, and 25% had thickened
plantar fascia. Grasel considered plantar fascia thicker than 5mm as abnormal. Kane stated that “plantar
fasciitis was considered present when the plantar fascial thickness was greater than or equal to 4.5mm
or when there was more than 1mm difference in plantar fascial thickness between the symptomatic and
asymptomatic heels in association with decreased echogenicity and/or loss of definition of the antero-
inferior border of the calcaneus.”(183) (Kane 01)

Imaging studies used to determine plantar fascial thickness select subjects from specific settings and are
poorly controlled.(182, 184-187) (Abdel-Wahab 08, Berkowitz 91, Akfirat 03, Gibbon 99, Grasel 99) Only
a minority of persons with plantar heel pain may have plantar fascia thicker than 5mm.(182) (Grasel 99)
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A reliable cutoff separating normally from abnormally thick plantar fascia is not clear. Given the variability
of plantar fascial thickness in persons without heel pain, with thickness at the high end of the 95th
percentile as much as 4.5mm, assuming a plantar fascial thickness of less than 4.5mm is abnormal is
tenuous.

Workplace Intervention

WORK RESTRICTIONS

There are no quality trials that include work or activity restrictions as an intervention. In general,
avoidance of activities that are thought to exacerbate substantially symptoms such as prolonged walking
or running may be beneficial,(174) (Young 01) and no prolonged walking and/or running are work
restriction may be specified as activity limitations. More commonly, activities may continue as before the
onset of symptoms, but careful attention to stretching prior to weight bearing should be implemented.

Special Studies, Diagnostic and Treatment Considerations

Imaging plays a limited role in routine clinical practice and is generally reserved for select cases to rule
out other causes of heel pain or to establish the diagnosis of plantar fasciitis when it is in doubt.(174-177)
(Toomey 09, Neufeld 08, Buchbinder 04, Young 01)

X-RAY
Plain radiographs are utilized for diagnosing plantar fasciitis.

1. Recommendation: Routine Use of X-ray for Diagnosis of Plantar Heel Pain
The routine use of x-ray is not recommended for diagnosing plantar fasciitis or plantar heel
pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — High

2. Recommendation: Routine Use of X-ray for Diagnosis of Plantar Heel Pain with Suspected Fracture
The use of x-ray is recommended for diaghosing plantar fasciitis or plantar heel pain when
fractures are suspected including calcaneal stress fracture, osseous tumors, or non-routine
confirmation of diagnosis.

Indications — Evaluation of plantar heel pain when calcaneal fracture or osseous tumor is suspected.
Plain films should not be obtained solely to identify the presence of heel spurs, as the correlation
between heel spurs and diagnosis or prognosis is believed to be poor. Lateral non-weight bearing x-
ray focusing on soft tissue changes in plantar fascia thickness and fat reduction may provide
diagnostic utility,(188) (Osborne 06) but ultrasound and MRI are considered superior. Plain x-rays are
not indicated for routine evaluation of plantar heel pain as management is not altered.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — High

Rationale for Recommendations

There is no quality evidence evaluating the use of x-ray for the diagnosis of routine plantar heel pain
consistent with the clinical diagnosis of plantar fasciitis. Radiography is poor at diagnosing soft-tissue
disorders. For confirmation of ruptured fascia, ultrasound or MRI are more effective. X-ray is not invasive,
has low adverse effects, and is low cost. X-ray is not recommended for routine evaluations except in
cases of trauma or red flags.

MRI

MRI is used to evaluate plantar heel pain.(182, 184, 185, 189, 190) (Abdel-Wahab 08, Grasel 99,
Recht 01, Theodorou 00, Berkowitz 91)
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Recommendation: MRI for Diagnosis of Select Patients with Plantar Fasciitis
MRI is recommended for the evaluation of select patients with plantar fasciitis.

Indications — Suspected plantar fascial rupture, avascular necrosis of talar dome, and stress fracture of
the talar neck particularly if heel pain is not improving.(182, 184, 185, 189, 190) (Abdel-Wahab 08,
Grasel 99, Recht 01, Theodorou 00, Berkowitz 91)

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendation

There are no quality trials evaluating the use of MRI for the diagnosis of plantar fasciitis. MRl may be
useful in the diagnosis of causes of heel pain other than plantar fasciitis, including calcaneal stress
fracture, plantar fascia rupture, perifascial fluid, calcaneal spurs, avascular necrosis of talar dome, joint
fluid, ganglion cyst, stress fracture of the talar neck, (184, 189) (Abdel-Wahab 08, Recht 01), and
0sseous tumors.

Evidence for the Use of MRI for Plantar Fasciitis
There are no quality studies incorporated into this analysis. There is 1 low-quality RCT in Appendix
1.(191) (Maier 00)

SPECT-CT
SPECT-CT has been used to investigate the diagnosis of chronic heel pain.(192) (Breunung 08)

Recommendation: SPECT-CT for Diagnosis of Plantar Fasciitis
The use of SPECT-CT is not recommended for the diagnosis of plantar heel pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation

There is no quality evidence supporting the use of SPECT-CT in investigating heel pain. SPECT-CT
imaging for documenting increased metabolic activity is of unclear usefulness as there is no current
accepted standard for interpretation of results, nor evidence that it will change outcome, nor is superior to
less-expensive imaging methods. SPECT-CT is non-invasive but results in radiation exposure, is high
cost, and is of undefined clinical utility. It is unlikely that SPECT-CT would result in changing or
enhancing the treatment plan for plantar fasciitis, and is therefore not recommended.

ULTRASOUND

The use of ultrasound is described for the evaluation of plantar fasciitis by identifying thickened plantar
fascia, abnormal echogenicity, plantar fascia edema, and calcaneal spur.(183, 184, 193-198) (Abdel-
Wahab 08, Khoury 07, Sabir 05, Vohra 02, Kane 01, Rawool 00, Tsai 00, Cardinal 96)

Recommendation: Ultrasound for Diagnosis of Plantar Fasciitis
Ultrasound is recommended for the evaluation of select patients with plantar fasciitis.

Indications — Evaluation of plantar heel pain when clinical diagnosis is uncertain or after no improvement
from a course of conservative treatment of 4 to 6 weeks.(175, 176) (Neufeld 08, Toomey 09)

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation
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There are no quality trials for the use of ultrasound in diagnosing plantar fasciitis. However, ultrasound is
frequently used to confirm suspected plantar fasciitis. Reported ultrasound findings include local
thickening of the plantar fascia structure with hypoechoic areas, (183, 194, 195, 197, 198) (Sabir 05,
Vohra 02, Kane 01, Tsai 00, Cardinal 96) fluid surrounding the tendon, and adhesions that can be
visualized as thickening of the hypoechoic paratenon.(27) (Reddy 09) A threshold for considering plantar
fascia thickened is not clear, but of the studies considered, the high end of the 95% confidence intervals
for asymptomatic heel-thickness is above 4.5mm, and the low end for symptomatic heels is below
5.0mm. Thus, unless accompanied by a clinical correlation and other ultrasonographic findings, such as
decreased echogenicity and/or loss of definition of the antero-inferior border of the calcaneus,(183)
(Kane 01) use of plantar fascial thickness alone is not a reliable for diagnosis of plantar fasciitis. In
addition to a lack of clear diagnostic criteria, findings on ultrasound are not likely to alter clinical
management.

Ultrasound may be most helpful to identify fascial ruptures and plantar calcaneal bursitis. Ultrasound is
non-invasive, has low adverse effects, and is of moderate cost. However, ultrasound may be less
sensitive than MRI for suspected calcaneal fracture. Therefore, ultrasound is recommended for most
cases when the clinical diagnosis is uncertain after a trial of presumptive conservative therapy where
there is reasonable suspicion of symptomatic ruptures or plantar calcaneal bursitis. Ultrasound is not the
primary diagnostic test for occult pathology or for suspected calcaneal fracture. However, it is
recommended for cases of suspected plantar fascial rupture or plantar calcaneal bursitis if symptoms are
not resolved after a trial of non-invasive therapy.

Initial Care

Initial management of plantar heel pain is non-invasive. More than 90% of plantar heel pain will resolve
with non-invasive measures over a 6- to 12-month period.(160, 175-177) (Toomey 09, Neufeld 08, Cole
05, Buchbinder 04)

EDUCATION
Possibly, the most important non-operative treatment is education — reassuring the patient that 95% of
those with plantar fasciitis will have resolution of symptoms in 12 to 18 months.(199) (Davies 99)

Recommendation: Education for Plantar Fascia Disorders
Education is recommended for select patients with acute, subacute, chronic, or post-operative
plantar fascia and plantar heel pain.

Frequency/Duration — One or 2 appointments to educate patients about the disorder, effects of activity,
unhelpfulness of complete inactivity, prognosis, and to address other questions. These appointments are
often combined with detailed instructions in a stretching exercise program. Additional appointments may
be needed if education is combined with physical or occupational therapy treatments. Follow-up
educational visit(s) for more severe disorders as part of a progression towards normal functional use is
sometimes helpful.

Indications for Discontinuation — Achievement of education goals or non-compliance.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — High

Rationale for Recommendation

There are no quality trials evaluating efficacy of specific patient education for treating plantar fascia or heel
pain disorders. Yet, education appears essential for optimizing doctor-patient alliance, reliable use of
splints and performance of exercises, managing casts, and monitoring for infection and other problems.
Some physicians accomplish this in the course of extended patient visits, while others routinely refer
patients to an occupational or physical therapist for education. Regardless of the approach, a few
appointments for educational purposes are recommended for select patients. The number of appointments
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needed is usually dependent on the diagnosis, severity of the condition, and co-existing conditions. A
prospective series demonstrated that the addition of a multimedia presentation in the physician’s office
enhanced patient understanding of plantar fasciitis treatment protocols over surgeon-patient
discourse(200) (Beischer 08) and may be considered. Although education is usually incorporated as part of
the overall treatment plan, an additional 1 or 2 appointments for purely educational purposes may be
helpful midway through a treatment course for the more severely affected patient. Education is low cost
and thus is recommended.

Evidence for the Use of Education for Plantar Fasciitis
There are no quality trials incorporated into this analysis.

Medications

NON-STEROIDAL ANTI-INFLAMMATORY DRUGS (NSAIDs) AND ACETAMINOPHEN

NSAIDs and acetaminophen are widely used for treatment of numerous soft-tissue and musculoskeletal
injuries including ankle sprains(34) (Duranceau 86) (see other MSD-related guidelines). The mechanism
of action for NSAIDs is unclear for typical musculoskeletal disorders that mostly lack traditional markers
of inflammation, although some believe the mechanism of efficacy nevertheless involves addressing
some component of inflammation.(35) (Jakobsen 89)

Recommendation: NSAIDs and Acetaminophen for Acute, Subacute, Chronic, or Post-operative Plantar
Fasciitis Pain

NSAIDs and acetaminophen are recommended for acute, subacute, chronic, or post-operative
plantar fasciitis pain.

Indications — Pain associated with acute, subacute, chronic, or post-operative plantar fasciitis.

Frequency/Dose/Duration — Frequency and dose per manufacturer's recommendations; may be taken
scheduled or as needed. There is no evidence one NSAID is superior to another for treatment of plantar
fasciitis or for other musculoskeletal disorders.

Indications for Discontinuation — Resolution, intolerance, adverse effects, lack of benefits, or failure to
progress over a trial of a few weeks.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — High

Rationale for Recommendations

Acetaminophen is an analgesic and has no substantial anti-inflammatory effect. There is no quality
evidence for or against the use of acetaminophen for the treatment of acute or subacute plantar fasciitis.
There is one low-quality study comparing the effect of paracetamol with ibuprofen for acute sports
injuries, which showed ibuprofen to be superior, although the study had several methodological
problems.(36) (Bourne 80) However, there is quality evidence that acetaminophen is modestly superior
to placebo for treatment of other musculoskeletal disorders, including low back pain, and has a low
adverse effect profile (see Chronic Pain guideline for discussion of acetaminophen use). Acetaminophen
is not invasive, has low adverse effects, and is low cost, thus by analogy with other musculoskeletal
disorders, it is recommended.

There are no quality trials of NSAID use specific for plantar fasciitis or for treatment of post-operative
patients. A low-quality trial concluded Celecoxib may provide modest benefit over placebo, although the
sample size was small and lacked methodological details.(201) (Donley 07) However, NSAIDs have
been shown to be highly effective for several other musculoskeletal disorders and post-operative
conditions. NSAIDs are not invasive, have low adverse effects particularly in employed populations, and
are low cost, thus they are recommended.
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Evidence for the Use of NSAIDs and Acetaminophen for Plantar Fasciitis
There are no quality trials incorporated into this analysis. There are 2 low-quality RCTs in Appendix
1.(36, 201) (Donley 07; Bourne 80)

INFLIXIMAB
Infliximab (Remicade®) has been used for treatment of recalcitrant plantar fasciitis.(202) (Eklund 07)

Recommendation: Infliximab for Acute, Subacute, or Chronic Plantar Fasciitis
Infliximab is not recommended for the treatment of acute, subacute, or chronic plantar fasciitis.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation

Infliximab is a monoclonal antibody that acts as an anti-TNF factor used primarily for treatment of
autoimmune disease such as rheumatoid arthritis and Crohn’s disease. These medications have been
used for treatment of other musculoskeletal disorders (see Chronic Pain and Low Back Disorders
guidelines). There is no quality evidence for the use of Infliximab for the treatment of plantar fasciitis.
Infliximab is administered as an infusion therapy and is therefore invasive, has a high adverse effect
profile, and is high cost with no evidence of efficacy. Therefore, it is not recommended for routine or
recalcitrant plantar fascial pain.

Evidence for the Use of Infliximab for Plantar Fasciitis
There are no quality trials incorporated into this analysis.

OPIOIDS - Oral, Transdermal, and Parenteral (Includes Tramadol)
Opioids are sometimes used for musculoskeletal disorders; however, these are rarely used for plantar
heel pain other than for limited use in post-operative patients.

1. Recommendation: Opioids for Acute, Subacute, or Chronic Plantar Fasciitis Pain
The use of opioids for the treatment of acute, subacute, or chronic plantar fasciitis pain is not
recommended.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — High

2. Recommendation: Opioids for Post-operative Plantar Fasciitis
Limited use of opioids for a few post-operative days is recommended for select patients with
plantar fasciitis.

Indications — Post-operative pain management.

Frequency/Dose/Duration — Frequency and dose per manufacturer's recommendations; may be taken
as scheduled or as needed. Generally suggested to be taken for short courses (a few days), with
subsequent weaning to nocturnal use if needed, then discontinued. Duration usually ranges from a
few days to up to 2 weeks.

Indications for Discontinuation — Sufficient pain management with other methods such as NSAIDs and
acetaminophen, resolution of pain, intolerance, adverse effects, lack of benefits, or failure to progress
over a couple weeks.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate
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Rationale for Recommendations

There is no quality evidence for the use of opioids for the treatment of acute, subacute, or chronic plantar
heel pain. The vast majority of patients with plantar fasciitis generally do not have pain sufficient to merit
trialing with the risks of opioids. Patients having such degrees of pain are recommended to have
investigations performed for alternative diagnoses as well as psychological issues (see Chronic Pain
guideline). Opioids are not invasive, but have very high dropout rates (25 to 80%) and otherwise high
rates of adverse effects. They are moderate to high cost depending on duration of treatment. They are
not recommended for routine use.

Quiality evidence for treatment of post-operative patients with opioids is absent. Some patients may have
insufficient pain relief with NSAIDs, thus judicious use of opioids in the immediate post-operative period
may be helpful, particularly for nocturnal use. Opioids are recommended for brief select use in post-
operative patients with primary use at night to achieve post-operative sleep while not impairing early
rehabilitation.

Evidence for the Use of Opioids for Plantar Fasciitis
There are no quality trials incorporated into this analysis.

SYSTEMIC GLUCOCORTICOSTERIODS

Oral or intramuscular glucocorticosteroids are occasionally administered for some musculoskeletal
disorders, with efficacy believed to be largely through an anti-inflammatory mechanism. However, the
use of these medications for plantar heel pain including plantar fasciitis is not reported in quality studies.
Injections are reviewed below.

Recommendation: Oral or Intramuscular Glucocorticosteroids for Acute, Subacute, or Chronic Plantar
Heel Pain

Oral or intramuscular glucocorticosteroids are not recommended for the treatment of acute,
subacute, or chronic plantar heel pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendation

There is no quality evidence for use of these agents for treatment of plantar fasciitis. These medications
are either not invasive or minimally invasive, have adverse effects, and are low cost. As evidence is
lacking and evidence of efficacy is present for several other treatments, the use of glucocorticosteroids
by oral or intramuscular routes is not recommended.

Evidence for the Use of Systemic Glucocorticosteroids for Plantar Heel Pain
There are no quality trials incorporated into this analysis.

VITAMINS
The use of vitamins including Bg, C, and E is described for various musculoskeletal disorders as an
antioxidant or is hypothesized as a promoter of tendon healing processes.

Recommendation: Vitamins for Treatment or Prevention of Plantar Fasciitis
There is no recommendation for or against the short-term use of vitamins for the treatment or
prevention of plantar fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (I)
Level of Confidence — Low

Rationale for Recommendation
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There are no quality trials evaluating the use of vitamins for treating or preventing plantar fasciitis. Quality
evidence increasingly documents lack of efficacy of vitamins for preventive cardiovascular purposes and
increased risks of cancer has been reported, particularly for vitamin A and folate, raising serious
guestions about the antioxidant theory. Cost may be low, but with either compound formulations or
cumulatively, costs may be considerable. Thus, there is no recommendation for or against short-term use
of vitamins.

Evidence for the Use of Vitamins for Plantar Fasciitis
There are no quality trials incorporated into this analysis.

Topical Medications

LIDOCAINE PATCHES

The use of lidocaine patches has been described for various musculoskeletal disorders and has been
reviewed in other guidelines (see Chronic Pain, Elbow Disorders, and Hand, Wrist and Forearm
Disorders guidelines).

Recommendation: Lidocaine Patches for Acute, Subacute, Chronic, or Post-operative Plantar Fasciitis
There is no recommendation for or against the use of lidocaine patches for the treatment of
acute, subacute, chronic, or post-operative plantar fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation

There are no quality trials of lidocaine patch use for plantar fasciitis. As one goal of therapies for plantar
heel disorders is pain relief, this may represent a potential treatment on a short-term basis while other
concomitant interventions, such as plantar fascia stretching exercises are being performed. However,
lidocaine patches may be somewhat difficult to use on weight-bearing surfaces and with shoe wear.
Patches are low cost for a short-term trial, but costs accumulate rapidly over time. Adverse effects of
systemic absorption of topical anesthetics have prompted an FDA warning. There is no recommendation
for or against lidocaine patches for plantar heel pain.

Evidence for the Use of Lidocaine Patch for Plantar Fasciitis
There are no quality trials incorporated into this analysis.

TOPICAL NSAIDs

Topical NSAIDs are used to deliver medication locally and superficially in musculoskeletal disorders,
including plantar heel disorders to reduce pain, swelling, improve range of motion and return to the
patient to full functional capacity.(39, 40) (Russell 91, Mason 04)

1. Recommendation: Topical NSAIDs for Acute, Subacute, or Chronic Plantar Fasciitis Pain
Topical NSAIDs are recommended for treatment of acute, subacute, or chronic plantar fascial
pain syndromes.

Indications — Mild, moderate, or severe plantar fasciitis or in patients with contraindications for oral
treatment. There is no evidence of comparative superiority of one topical NSAID versus another.

Frequency/Duration — Frequency according to manufacturer’'s recommendation. Topical NSAIDs have
been used for 1 to 3 weeks.(39) (Russell 91)

Indications for Discontinuation — Resolution, intolerance, adverse effects, or lack of benefits.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low
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2. Recommendation: Topical NSAIDs for Post-operative Plantar Fasciitis
There is no recommendation for or against the use of topical NSAIDs for post-operative plantar
fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

Rationale for Recommendations

There are no quality trials of topical NSAIDs for treatment of plantar heel pain. Support is derived from
evidence that topical NSAIDs may provide benefit to persons with Achilles tendinopathy, in addition to
systematic review of RCTs covering multiple musculoskeletal conditions (see Achilles Tendinopathy). A
systematic review of RCTs for multiple conditions has suggested effectiveness of topical NSAIDs for
treatment of multiple musculoskeletal disorders.(40) (Mason 04) Topical NSAIDs are not invasive, have
low adverse effect rates, but may cumulatively be moderate to high cost. They are recommended for
treatment of acute, subacute, and chronic plantar fascial or plantar heel pain, particularly in patients who
do not tolerate or are poor candidates for oral treatment. Post-operative patients may be reasonable
candidates after the incision is well healed.

Evidence for the Use of Topical NSAIDs for Plantar Fasciitis
There are no quality trials incorporated into this analysis.

WHEAT GRASS CREAM
The use of wheat grass cream has been described for plantar fasciitis. Topical creams containing wheat
grass are marketed for skin rejuvenation and healing.

Recommendation: Wheat Grass Cream for Acute, Subacute, or Chronic Plantar Fasciitis
Wheat grass cream is moderately not recommended for treatment of acute, subacute, or chronic
plantar fasciitis.

Strength of Evidence — Moderately Not Recommended, Evidence (B)
Level of Confidence — Moderate

Rationale for Recommendation

There is one high-quality RCT comparing topical wheat grass cream with placebo that found no
differences in efficacy for pain or function.(203) (Young 06) Wheat grass cream is not invasive, has low
adverse effects, and is inexpensive. However, it has a lack of efficacy and is therefore not
recommended.

Evidence for the Use of Wheat Grass Cream for Plantar Fasciitis
There is 1 high-quality RCT incorporated into this analysis.

Young 8.5 N =80 | Wheatgra | VAS 1st-step pain improved | “The topical Data suggest
2006 with ss cream | from baseline to 6 weeks application of lack of

chroni | vs. (wheatgrass p = 0.013; wheatgrass efficacy.
RCT c placebo placebo p = 0.017), but NS | cream is no

plantar | cream. between groups. more effective

fasciiti Improvements continued to | than a placebo

S 12 weeks (wheatgrass p = cream for the

0.003; placebo p =0.017). treatment of
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No changes in calf muscle chronic plantar
strength and ankle fasciitis.”
dorsiflexion ROM.

Devices/Physical Methods

CASTING

The use of a short-leg walking cast has been utilized for the treatment of plantar fasciitis.(204, 205)
(Pribut 07, Tisdel 96)

Recommendation: Casting for Chronic Plantar Fasciitis
There is no recommendation for or against the use of casting as a treatment for chronic plantar
fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (I)
Level of Confidence — Low

Rationale for Recommendation

There are no quality trials of immobilization with casting for plantar fasciitis. Mixed efficacy of cast
immobilization (1 to 12 weeks) for recalcitrant plantar fasciitis as a last resort treatment prior to surgery is
described in a case series report with 42% reporting total satisfaction and 46% reporting
dissatisfaction.(205) (Tisdel 96) Casting is non-invasive, but is frequently not well tolerated and may have
adverse effects including stiffness, recurrence of pain, venous thromboses, and is of unknown efficacy.
The intervention could be high cost if it impaired or precluded performing occupational tasks. Therefore,
there is no recommendation for or against the use of casting for chronic and subchronic plantar fascial
heel pain.

Evidence for the Use of Casting for Plantar Fasciitis
There are no quality trials evaluating the use of casting for plantar fasciitis.

CRYOTHREAPY/HEAT

Cryotherapy and heat are commonly used as an initial intervention for analgesia, and cryotherapy in

particular is thought by some to reduce inflammation in acute musculoskeletal injuries.

1. Recommendation: Cryotherapy for Acute, Subacute, Chronic, or Post-operative Plantar Heel Pain
Cryotherapy is recommended for treatment of acute, subacute, chronic, or post-operative
plantar heel pain.

Indications — All patients with plantar heel pain.
Frequency/Duration — Approximately 3 to 5 self-applications per day as needed.

Indications for Discontinuation — Resolution, adverse effects, non-compliance.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

2. Recommendation: Heat Therapy for Acute, Subacute, Chronic, or Post-operative Plantar Heel Pain
Heat is recommended for treatment of acute, subacute, chronic, or post-operative plantar heel
pain.
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Indications — All patients with plantar heel pain.

Frequency/Duration — Approximately 3 to 5 self-applications per day as needed.

Indications for Discontinuation — Resolution, adverse effects, nhon-compliance.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendations
There are no quality trials for the use of heat or ice therapy. Ice and heat may help particularly with more
acute symptoms. These treatments are not invasive, have no or minimal adverse effects, and are not

costly; thus they are recommended.

Evidence for the Use of Cryotherapy and Heat for Plantar Heel Pain

There are no quality trials incorporated in this analysis.

Magnets

Magnets are commonly used as an alternative treatment for musculoskeletal disorders, including heel
pain.(206-208) (Winemiller 03, 05; Caselli 97)

Recommendation: Magnets for Acute, Subacute or Chronic Plantar Heel Pain
Magnets are strongly not recommended for the treatment of acute, subacute, or chronic plantar

heel pain.

Strength of Evidence — Strongly Not Recommended, Evidence (A)
Level of Confidence — High

Rationale for Recommendation
There are two high-quality placebo controlled trials available for the use of magnets in plantar heel pain
disorders.(206, 207) (Winemiller 03; 05) After an 8-week trial, no differences were found in pain scores or
in the number reporting improvements.(207) (Winemiller 03) The same researcher also demonstrated in
another high-quality trial no effect with magnetic insoles on non-specific foot pain.(206) (Winemiller 05) A
low-quality study also found no difference between insoles with and without magnetic foil in 40
heels.(208) (Caselli 97) Magnets have been evaluated in quality studies elsewhere involving the spine
and hand and have been uniformly found to be ineffective. Magnets are not invasive, have no adverse

effects, and are low cost, but are not recommended for treatment of plantar heel pain.

Evidence for the Use of Magnets for Plantar Heel Pain

Winemiller
2005

RCT

9.5

N =89
health
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with non-
specific
feet pain
for at least
30 days

Magnetic vs.
sham-
magnetic
cushioned
insoles for 8
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magnetic
group: 33%
vs. 32%; p =
0.98/ 33%
vs. 32%; p =
0.86.
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total of 8 weeks
was not
effective in
relieving
symptoms of
nonspecific foot
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pain in the

workplace.”
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8 weeks. group: 33% | benefit for pain
vs. 35%; p = | subjective characteristics
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(placebo vs. | when group. Data
magnets) compared to suggest lack of
4.2 vs. 4.4 p | nonmagnetic efficacy.
=0.63, 3.9 insoles.”
vs.3.9p =
0.94.

NIGHT SPLINTING

Night splints have been utilized to treat plantar fascial pain.(209-212) (Batt 96, Powell 98, Probe 99,
Roos 06) The therapeutic mechanism of night splinting is unclear, but believed to be that stretching of
the plantar fascia through dorsiflexion of the foot presumably maintains the length of the plantar fascia,
preventing stiffening and contraction that may occur during sleep.(213, 214) (Ryan 95, Evans 01)

Recommendation: Night Splints for Plantar Heel Pain

The use of prefabricated night splints is recommended for subacute or chronic plantar heel pain.

Indications — Subacute or chronic plantar fasciitis requiring temporary pain and stiffness improvement.

Frequency/Duration — Nightly for duration of effectiveness (as determined by improvement in symptoms
and function while under the care of a health care provider).

Indications for Discontinuation — Resolution, adverse effects, intolerance, non-compliance.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation
There are four moderate-quality trials evaluating efficacy of night splints.(209-212) (Batt 96, Powell 98,
Probe 99, Roos 06) One study demonstrated improvement over no treatment after 1 month of treatment
for chronic symptoms.(210) (Powell 98) However, this study had baseline differences between groups in
the two arms of the study and the same splinting treatment was provided to both groups, with a
crossover 1 month apart, limiting the strength of the conclusions. The other studies compared night
splints to other conservative measures. One study demonstrated the combination of visco-elastic heel
pad, stretching, and NSAIDs resulted in better “cure” rate than night splints, and those that failed night
splints were nearly all cured after crossover.(209) (Batt 96) However, further evaluation after cure, which
was generally within 13 weeks of use of splints, was not described. Chronicity of symptoms was not
provided and exclusion criteria did not preclude acute plantar fascial pain, thus potential confounders
were not controlled. Another study found no increased efficacy with the addition of night splints to
NSAIDs, stretching, and shoe modifications after 3 months of treatment.(211) (Probe 99) A third study
demonstrated no differences between orthoses, anterior night splints, or both interventions combined
after 12 weeks of treatment.(212) (Roos 06) A low-quality trial compared custom made orthoses versus
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prefabricated orthoses versus night splints for treatment of acute and subacute plantar fascial pain and
found no differences between the groups, concluding that all were effective as initial treatments.(215)
(Martin 01) Thus, there is insufficient evidence that night splints are beneficial for chronic painful plantar
pain. However, night splints are non-invasive, have few adverse effects (if not well tolerated can be
discontinued) and are usually low to moderate cost if prefabricated. Thus, night splints are recommended
for chronic and subacute plantar fascial heel pain.

Evidence for the Use of Night Splints for Plantar Heel Pain
There are 4 moderate-quality RCTs incorporated into this analysis. There is 1 low-quality RCT in

Aiiendix 1.
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66% and in
Group 2 71%
(p =0.69).
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ORTHOTICS

Orthotic devices (i.e., heel lifts, pads, heel cups, heel braces) are commonly utilized for plantar
fasciitis.(216) (Landorf 06) The mechanism of action is unknown, although it is thought that foot orthoses
reduce symptoms by reducing strain in the plantar fascia during standing and ambulation.(216) (Landorf

06)

1. Recommendation: Orthotic Devices for Acute, Subacute, or Chronic Plantar Heel Pain
Orthotic devices are recommended for treatment of acute, subacute, or chronic plantar heel

pain.

Indications — All patients with plantar fasciitis.

Duration/Frequency — Daily use for 2 to 3 months.

Indications for Discontinuation — Resolution, adverse effects, non-compliance.

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Low

2. Recommendation: Custom Orthoses for Acute, Subacute, or Chronic Plantar Fasciitis
There is no recommendation for or against the use of custom orthoses for acute, subacute, or
chronic plantar fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low
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3. Recommendation: Orthoses for Prevention of Plantar Fasciitis or Lower Extremity Disorders
There is no recommendation for or against the use of orthotic devices for the prevention of
plantar fasciitis or lower extremity disorders.

Strength of Evidence — No Recommendation, Insufficient Evidence (I)
Level of Confidence — Low

Rationale for Recommendations

There is one high-quality trial comparing custom and pre-fabricated orthoses with sham orthoses for
treatment efficacy of plantar fasciitis.(216) (Landorf 06) In 136 patients with clinical plantar fasciitis,
modest functional improvement at 3 months was demonstrated in both orthoses groups compared to
sham, but the comparative improvement at 3 months was within the range of the clinical measuring
method (Foot Health Status Questionnaire) ability to detect differences (intraclass correlation coefficients
range, 0.74 to 0.92, and Cronbach a, 0.85 to 0.88), and the statistically significant effect disappeared at
12 months. There were no differences in symptom relief at 3 or 12 months. Thus, there is limited
evidence for short-term functional benefit from the use of orthoses and no evidence of long-term benefit.
(A low-quality crossover trial of orthoses for symptom relief of metatarsalgia related to rheumatoid
arthritis demonstrated pain relief but no improvement in function.(217)) (Mejjad 04)

There is one high-quality and three moderate-quality studies that compared custom-made orthoses to
other prefabricated orthoses.(216, 218-220) (Landorf 06, Baldassin 09, Pfeffer 99, Kelly 98) Despite
advantages in pressure redistribution achieved with custom orthoses,(220) (Kelly 98) there were no
advantages demonstrated in clinical outcomes including symptom relief at 8 weeks from the use of
custom orthoses over prefabricated orthoses, (218, 219) (Baldassin 09, Pfeffer 99) or at 3 and 12
months.(216) (Landorf 06) However, patients with unusual foot anatomy may require custom-made
orthoses.

One issue with some of the comparison trials is that custom-made and prefabricated orthoses may use
different materials.(216, 220) (Landorf 06, Kelly 98) Thus, the comparison is made of both production
method and material of the orthotic. In one trial, both custom-made and prefabricated orthoses were
made of the same material and showed similar effectiveness.(218) (Baldassin 09) Material
characteristics such elasticity (ratio of force/unit area to fractional change in height) and thicknesses of
the orthotics were usually not specified. In comparison with other treatments, orthoses were
demonstrated to be equivalent in efficacy to night splints,(212) (Roos 06) supportive shoes,(221)
(Chalmers 00) Achilles and plantar stretching exercises,(219) (Pfeffer 99) electrical stimulation(222)
(Stratton 09) and in a low-quality study, the airheel device.(223) (Kavros 05)

There is one moderate-quality trial for orthotics and prevention of lower extremity disorders, which did not
demonstrate benefit from using orthotics in a military population.(224) (Esterman 05) However, the study
had multiple weaknesses, including low compliance making inference difficult to the general population.
A low-quality randomized trial found demonstrated benefit in reducing acute leg and foot pain in referees
during a tournament from the use of heel cups.(225) (Fauno 93)

Thus, the use of orthotic devices may provide some short-term benefit, but is not likely to result in
dramatic improvements over natural healing. These devices are non-invasive, have few adverse effects,
and are generally low cost for devices that are not custom-made; therefore, they are recommended.
Custom orthoses also appear to have modest efficacy; however, there is no demonstrable improvement
compared to other, commercially available orthoses, yet costs are higher. Thus, there is no
recommendation for or against custom orthoses. There is insufficient evidence for orthotics for
prevention and therefore, there is no recommendation for or against their use.

Evidence for the Use of Orthoses for Plantar Fasciitis
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There is 1 high- and 7 moderate-quality RCTs incorporated into this analysis. There are 6 low-quality
RCTs or crossover trials in Appendix 1.(208, 215, 217, 223, 225, 226) (Martin 01; Caselli 97; Kavros 05,

Landorf
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Mejjad 04; Fauno 93; Lynch 98
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foot/ankle centers; | Multivariate improvement in | uncertain
personnel at each | analysis of mean | symptoms as clinical
center underwent | pain score part of the initial | significance as
instructional video | changes showed | treatment of benefit
on obtaining all groups with proximal plantar | response
molds; orthoses significant fasciitis than a included the
made at single improvement, no | custom broad category
production facility | significant polypropylene of “all, much,
of 1/4 or 3/16 inch | differences orthotic device.” | or slightly
[6t0 9 mm] between groups. better.” No
polypropylene. differences in
mean pain
scores.
Baldassi | 7.0 N =142 | Prefabricated vs. | Significant “The low-cost High dropout
n adults custom foot improvement both | prefabricated (~40%). No
2009 (75% orthoses for 8 groups for and customized | compliance
female) | weeks. Both modified FFI, no foot orthoses, data provided.
RCT with prefabricated and | difference as used in this Data suggest
plantar | custom orthoses | between them, p trial, had similar | no differences
fasciitis, | made of ethylene | <0.05. effectiveness in | in pain relief
without | vinyl acetate. Cointerventions the treatment of | between
anatomi used 67% of the noncomplicated | prefabricated
cal time, 40% plantar fasciitis | and custom
alteratio performed after 8 weeks of | EVA inserts.
nsin stretching for use.”
feet Achilles tendon
and 28% used
other
cointerventions.
Kelly 5.0 N =48 | Bauerfiend Mean reduction in | “The use of Compliance of
1998 with Viscoped VAS scores stock orthoses 40-56%. May
primary | orthoses (group 13.6+23.3 for we feel is only not be
RCT lesser 1) vs. Langer Group 1; acceptable applicable to
meta- Blueline orthoses | 15.4+16.0 for providing that heel pain. Data
tarsalgi | (group 2) for 8 Group 2. they are suggest lack of
a weeks for lesser | Symptom relief adjusted efficacy.
metatarsalgia. score 22.6+31.1 appropriately to

for Group 1,
40.2+34.7 for
Group 2. Mean
reduction of peak
forefoot pressure
2.1+1.7 kPain
Group 1, 4.4+1.7

each individual
before being
used. We
continue to use
the Langer
Blueline insole
because it is
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kPain Group 2, p
<0.001.

more efficacious
(both
subjectively and
objectively),
more
economical, and
better tolerated
by patients.”

68%. Multivariate
analysis of mean
pain score

Chalmer | 7.5 N =28 | Supportive shoes | Mean pain scores: | “[Semi-rigid foot | Data suggest
S with worn alone vs. final adjusted for orthoses worn no differences
2000 rheumat | supportive shoes | baseline in supportive in patient
oid worn with soft (meanSD): shoes were preference.
RCT arthritis | orthoses vs. Subortholen shown to be an
referred | supportive shoes | (2.88+0.44) vs. effective
to worn with semi- plastazote treatment for
therapy | rigid orthoses. (4.27+0.45) vs. metatarsalgia
shoes (4.7940.44), | secondary to
p = 0.006. RA...Soft
Compared across | orthoses did not
treatments, provide
change in pain for | significant pain
subortholen relief and had
significantly limited
different from durability.
change for However, they
plastazote and may be
shoes alone, p = clinically useful
0.027. No for clients who
interventions had | cannot tolerate
a significant effect | more rigid
on MTP joint materials.”
synovitis or lower
extremity function.
No significant
correlation
between pain
amount and
amount of time
intervention was
worn.
Pfeffer 6.5 N = Silicone heel pad | The percentages | “We conclude Lack of
1999 236 vs. felt insert vs. improved in each | that, when used | blinding. Data
with rubber heel cap group were: 1) in conjunction suggest added
RCT proxim | vs. custom silicone insert, with a benefit from
al orthoses vs. no 95%; 2) rubber stretching orthosis plus
plantar | orthoses. All insert, 88%; 3) program, a stretching
fasciitis | groups received felt insert, 81%; prefabricated program.
AF and PF 4) stretching only, | shoe insert is Percentages of
stretching 72%; and 5) more likely to improvement
exercises. custom orthosis, | produce are of uncertain

improvement in
symptoms as
part of the initial

clinical
significance as
benefit
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changes showed
all groups with

treatment of
proximal plantar

response

included broad

statistically
significant
improvements
compared to
baseline.

questionable.”

significant fasciitis than a | category of “all,
improvement, no | custom much, or
significant polypropylene slightly better.”
differences orthotic device.” | No differences
between groups. in mean pain
scores.
Roos 4.5 N =43 | Foot orthoses vs. | All groups “Foot orthoses | No baseline
2006 with orthoses plus improved and anterior data. No
plantar | night splints vs. significantly in all | night splints blinding. Lack
RCT fasciitis | night splints only. | 5 FAOS were effective of details on
subscales across | both short-term | co-
all times (p and long-term interventions,
<0.04). No in treating pain | compliance.
significant from plantar Study likely
differences found | fasciitis.” underpowered.
in pain among 3 No statistical
groups at any differences in
time. interventions.
Stratton | 4.5 N =26 | Low frequency No intergroup “...the efficacy | Study included
2009 with electrical differences in of using low- those with
plantar | stimulation with VAS, Activities of | frequency symptoms
RCT fasciitis | orthoses and Daily Living electrical ranging 1 week
sympto | stretching vs. Subscale of stimulation in to 6 months.
ms orthoses and FAAM 4 weeks the Inclusion
ranging | stretching. and 3 months management of | criteria
1 week after treatments. | patients with required
to5 Both treatment plantar fasciitis | athletic activity
months arms showed is 5 times a week

for >90 minutes
limiting general

applicability.

Randomization
and allocation
details sparse.

Data suggest
no added
benefit from
low frequency
electrical
stimulation.
. OrthoticsforPreventon |
Esterma | 4.0 N =47 | Orthotics vs. no Results not “The results of | Pilot study.
n Royal orthotics for significant this pilot Study
2005 Australi | prevention in different but those | randomized performed on
an Air asymptomatic with the orthotics | controlled trial military recruits
RCT Force group. had the least limb | provide some in basic
recruits pain, the lowest tentative training who
with rate of injuries, evidence that were deemed
flexible the best general orthotics may to have “flat”
flat feet foot health, and improve lower feet. No
embark the best quality of | limb pain and blinding. Data
ing on life. general foot suggest
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10- health and orthotics may
week decrease injury | have
basic rates among preventive
training military recruits | benefit.
course with flexible flat

feet.”

SHOCK ABSORBING SHOES
Individually fitted “sports shoes” with shock-absorbing capabilities are utilized for lower extremity pain
disorders, including plantar fasciitis.(227, 228) (Torkki 02, Milgrom 92)

Recommendation: Shock Absorbing Fitted Shoes for Prevention of Plantar Fasciitis
There is no recommendation for or against the use of special fitted or shock absorbing shoes for
prevention of plantar fasciitis or lower extremity disorders.

Strength of Evidence — No Recommendation, Insufficient Evidence (I)
Level of Confidence — Low

Rationale for Recommendation

There are two moderate-quality trials for the use of shock absorbing shoes for prevention of plantar heel
pain.(227, 228) (Torkki 02, Milgrom 92) A study of 176 newspaper carriers with lower limb overuse
disorders randomized to shock absorbing athletic footwear or to continue their own footwear were
followed over a 12-month period.(227) (Torkki 02) There was no control for “own footwear,” and there
was a large bias favoring the intervention group in which subjects “expected” to improve with the
intervention. Regardless, there were no significant differences in outcomes at 3, 6, or 12 months. A study
of military recruits randomized to basketball shoes or military boots during basic training demonstrated
no benefit in overall incidence of lower extremity disorders, but was effective in reducing arch and plantar
pain over a 14-week period.(228) (Milgrom 92) Fitted athletic shoes are non-invasive, have no adverse
effects, and are inexpensive considering the duration of use is 6 months to 1 year, although there is no
clear benefit to their use. Thus, there is no recommendation for or against the use of fitted shock
absorbing shoes. A moderate-quality cross-over study utilized deep soft shoes as an intervention arm for
metatarsalgia and demonstrated no improvement within the groups after a 12-week period.(221)
(Chalmers 00)

Evidence for the Use of Shock Absorbing Shoes for Plantar Fasciitis
There are 2 moderate-quality RCTs incorporated in this analysis. There is 1 low-quality RCT in Appendix
1.(229) (Fransen 97

Torkki 6.5 N = 176 | Individually No differences | “[lJndividually | Study of newspaper
2002 lower- adjusted between fitted shock- carriers in Finland.
limb footwear groups at 3 or | absorbing Study of lower limb
RCT overuse | with good 12 months shoes seem to | “overuse injury.” No
injuries | shock follow-up for offer only control for other
absorbing lower-limb rather small treatments. No
properties pain intensity, | health benefits | analysis by
vs. subjects’ | number of to subjects disorder. Those in
own used painful days, exposed to intervention
footwear or ability to daily walking expected
(control). work. and having improvement from
lower-limb treatment
overuse introducing potential
injuries.” bias for results
(67% vs. 18%, p
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<0.001).
Milgrom 4.0 N = 390 | Basketball Basketball “IM]odified Randomization,
1992 healthy | shoes vs. shoes vs. basketball allocation unclear.
recruits | marching boots (14 shoes in this No blinding. Study
RCT boots and weeks study were not | in military
incidence of | cumulative effective in population. Data
“overuse” injuries); lowering suggest basketball
injuries. Femoral overall shoes (presumably
stress fracture | incidence of with greater shock
(FX) p = NS, overuse absorption) are
tibial stress Fx | injuries in the | superior to
p = NS, recruit marching boots for
Metatarsal population. prevention of foot
stress Fx 0 vs. | The effect was | overuse injuries.
3.4% p = 0.03. | limited to
Knee pain = overuse
NS, Achilles injuries
tendon pain = | resulting from
NS; foot vertical impact
problems loads.”
15.5% vs.
29.1%p=
0.001.
STRETCHING

Stretching exercises are utilized for the treatment of plantar fasciitis.

Recommendation: Stretching Exercises for Plantar Fasciitis
Stretching exercises of the plantar fascia and Achilles tendon are recommended for treatment of
plantar fasciitis.

Indications — Acute, subacute, or chronic plantar fasciitis.

Frequency/Duration — Ten-minute stretches 3 times a day; no limit identified for duration.

Indications for Discontinuation — Resolution, adverse effects, intolerance, non-compliance.

Strength of Evidence — Recommended, Insufficient Evidence (1)

Level of Confidence — High

Rationale for Recommendation
There is one moderate-quality trial with a 2-year follow-up report comparing plantar fascia stretching with
Achilles stretching exercises.(230, 231) (DiGiovanni 03; DiGiovanni 06) Heel pain in patients with chronic
plantar pain who failed other conservative measures improved significantly with plantar fascia stretching
exercises after 8 weeks of treatment compared with the Achilles stretching group. Stretching improved
the subjects’ reported pain but did not improve reported function to a statistically-significant level. Those
in the Achilles group were crossed over to plantar stretching, and improved significantly over a 2-year
period, similar to the first group. There was not a “no treatment” group to compare natural healing.
Another moderate-quality trial comparing stretching to calcaneal taping, sham taping, and no treatment
over a 1-week period found no benefit from gastrocnemius and plantar fascia stretching.(232) (Hyland
06) However, this study was limited to 1 week of treatment and follow-up. One moderate-quality study
used stretching as a treatment arm to compare efficacy of orthotic interventions.(219) (Pfeffer 99) The
stretching arm was as beneficial as a felt insert and custom orthosis. Another trial showed no statistically
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significant improvements between intervention (Achilles tendon-calf muscle stretching and sham
ultrasound) and control (sham ultrasound only) groups after its 2-week period.(233) (Radford 07) Three
trials offered a comparison between stretching and no stretching(219, 232, 233) (Hyland 06, Radford 07,
Pfeffer 99) without comparative benefit of stretching to the alternative treatment demonstrated in any of
the trials. Two of the trials had participants who stretched stretch the plantar fascia(219, 232) (Hyland 06,
Pfeffer 99) and one did not.(233) (Radford 07) Stretching is non-invasive, has no adverse effects, is self-
administered and is of low cost, but has minimal evidence of efficacy. Given its low risk and cost,
stretching is recommended.

Evidence for the Use of Stretching Exercises for Plantar Fasciitis
There are 4 moderate-quality RCTs (one with two reports) incorporated into this analysis.

Pfeffer 6.5 N =236 | Silicone insert | Percentages “We conclude | Lack of
1999 with vs. rubber improved in that, when blinding. Study
proximal | insert vs. felt each group: 1) | usedin suggests added
RCT plantar | insertvs. vs. silicone insert, | conjunction benefit from
fasciitis | custom 95%; 2) rubber | with a orthosis plus
orthosis vs. insert, 88%; 3) | stretching stretching
stretching only. | felt insert, 81%; | program, a program.
Each group 4) stretching prefabricated However,
performed only, 72%; and | shoe insert is percentages of
Achilles and 5) custom more likely to improvement
plantar fascia orthosis, 68%. | produce are of unknown
stretching for Multivariate improvement clinical
approximately | analysis of in symptoms significance as
10 minutes, mean pain as part of the benefit
twice a day. score changes | initial response
Follow-up at 8 | showed all treatment of included broad
weeks. groups with proximal category of “all,
significant plantar fasciitis | much, or
improvement, than a custom | slightly better.”
no significant polypropylene | No differences
differences orthotic in mean pain
between device.” scores.
groups.
DiGiovanni | 4.5 N =101 | Plantar fascia | Inclusion criteria | “After eight All groups
2003, 2006 with tissue- was failure of weeks of received
chronic | stretching non-operative treatment, the | orthoses and
RCT proximal | program vs. treatments. group NSAIDs.
plantar | Achilles Subject-relevant | managed with | Baseline
fasciitis | tendon- outcome plantar fascial | differences in
fora stretching measures all stretching duration of
duration | (concentric) statistically exercises symptoms
>10 program; 8- better in positive | exhibited reported,
months | week and 2- responses for enhanced (duration >in PF
year follow-up. | PF stretching outcomes with | group, p<0.01)
vs. Achilles regard to pain, | although the
stretching. function, and mean (years)
Overall better overall not provided.
82.6% vs. satisfaction Baseline pain
55.6% (p = compared with | scores not
0.01), >50% those of the provided
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improvement in
pain 82.6% vs.
58.3% (p =
0.03). Totally
satisfied 91.3%
vs. 60% (p =
0.006). At 8
weeks, Achilles
group switched
to PF stretching.
At 2-year follow-
up (attrition
40%) PF
stretching
resulted in
improvement of
Achilles group;
both groups
improved with
no differences.

group
managed with
standard
Achilles
tendon-
stretching
exercises. This
study supports
the use of the
tissue-specific
plantar fascia-
stretching
protocol as the
key
component of
treatment for
chronic plantar
fasciitis.”

limiting
comparison of
change in
scores (main
outcome). High
attrition (28%,
14/50) in
Achilles
stretching
group. Lack of
control group
for Achilles
limits
conclusion for
group treated
with PF
stretching at the
2 year follow-up
as natural
history is not
ruled out.

Hyland
2006

RCT

4.5

N =41
with

plantar
fasciitis

Stretching
(plantar fascia,
gastrochemius)
vs. calcaneal
taping vs.
sham taping
VS. O
treatment.
Durations of
symptoms
unknown.
Treatment
effect
measured after
1 week.

Stretch vs.
taping vs.
control vs.
sham taping.
VAS, PSFS
stretching:
6.3+0.8 to
4.6£0.7,
5.6+1.1to
4.9+1.2; taping:
7.0+£0.8 t0 2.7+
1.8,
4.516.2+1.8;
control: 6.3+1.3
to 6.2+1.0;
sham taping:
6.4+1.2 to
6.0+0.9,
5.3+0.5to
5.4+0.6; pre-
and post-
intragroup
difference
p<0.05;
intragroup:
taping vs.
stretching p
<0.06, tape vs.
sham and
control p
<0.001, stretch
vs. sham and
control p = NS.

“Calcaneal
taping was
shown to be a
more effective
tool for the
relief of plantar
heel pain than
stretching,
sham taping,
or no
treatment.”

Randomization
and allocation
unclear. No
blinding. Small
sample size.
Duration of
symptoms at
study entry
unknown but
suspect acute
and subacute
as previous
treatment was a
study exclusion
criterion. Very
short term study
of only 1 week.
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Radford 5.5 N =92 | Calf muscle No statistically | “[A] two-week | Improvement in
2007 with stretching and | significant stretching both groups
plantar | sham differences program occurred, but
RCT heel ultrasound vs. | between provides no no between
pain >3 | sham groups in first- | statistically group
months | ultrasound step pain, foot | significant differences.
duration | only. Required | pain, foot benefit in first- | Short trial
stretching 5 function, step’ pain, foot | duration — only
minutes per general foot pain, foot 5 minutes of
day. health, or function or intervention per
functional general foot day. Results
measures in health suggest no
ROM. compared to benefit of calf
not stretching.” | stretches using
wedge
technique.

TAPING (LOW DYE and CALCANEAL)
Various taping techniques, including Low-Dye and calcaneal taping, have been used for the treatment of
plantar fasciitis.(232, 234) (Radford 06; Hyland 06)

1. Recommendation: Heel Taping for Acute or Subacute Plantar Fasciitis or Heel Pain
The use of heel taping is recommended as a short-term treatment for acute or subacute plantar
fasciitis or heel pain.

Indications — Patients with acute or subacute plantar fasciitis without adhesive allergies as a short-
term intervention for pain relief.

Frequency/Duration — Daily application of tape for 1 to 4 weeks.

Indications for Discontinuation — Resolution, adverse effects, non-compliance, completion of 4-week
course of treatment.

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Low

2. Recommendation: Heel Taping for Chronic Plantar Fasciitis or Heel Pain
There is no recommendation for or against the use of heel taping for the treatment of chronic
plantar fasciitis or heel pain.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

Rationale for Recommendations

One high-quality trial of taping using the Low-Dye technique for plantar heel pain demonstrated modest
benefit in “first-step” pain relief over a no-taping control at 1 week of follow-up.(234) (Radford 06) Taping
failed to show improvement in other outcome measures however, including overall foot-pain, foot
function, and general foot health status. Taping was limited by high adverse events (28%) including
taping too tight, new pain, and allergic reaction to the tape. Low-Dye taping is described as an adjunct to
other treatment arms in one moderate-quality study,(188) (Osborne 06) but no conclusions regarding its
efficacy compared to other interventions or to no treatment can be made. There is one moderate-quality
trial comparing calcaneal taping to stretching, sham taping, and no treatment for short-term treatment of
plantar heel pain.(232) (Hyland 06) Calcaneal taping was demonstrated to be more effective in pain relief
after 1 week of treatment than stretching, sham taping, and control. However, results are limited due to
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small sample size and short-term follow-up. Thus, the efficacy of taping is limited to modest short-term
pain relief. Taping is non-invasive, is generally limited to short-term use by its potential for skin
sensitization and breakdown, and is of moderate cost. Therefore, the use of taping is recommended as a

short-term strategy as an adjunct with other non-operative treatments.

Evidence for the Use of Taping for Plantar Fasciitis

There is 1 high- and 1 moderate-quality RCTs incorporated into this analysis. There is 1 low-quality RCT

in Aiiendix 1.i226i iLinch 98i

Radford 8.0 N =92 | Low-Dye Taping vs. “‘Low-Dye is Short trial of 1
2006 with taping with control: effective for week. High level
plantar | sham (adjusted mean | the short-term | of adverse
RCT heel ultrasound vs. | difference 95% treatment of events in taping
pain sham Cl). First step the common (28%) due to
ultrasound. pain; -12.3 (- symptoms of | discomfort,
Symptoms >4 | 22.4t0-2.2) p= | "first-step" allergic
weeks. 0.017. Foot pain, | painin reactions. Data
Treatment foot function, patients with | suggest no
effect general foot plantar heel differences in
measured over | health scores all | pain.” outcomes
1 week. non-significant measures
between groups. except first step
pain.
Hyland 4.5 N =41 | Stretching Stretch vs. taping | “Calcaneal Randomization
2006 with (plantar fascia, | vs. control vs. taping was and allocation
plantar | gastrocnemius) | sham taping; shown to be a | unclear. No
RCT fasciitis | vs. calcaneal VAS, PSFS more effective | blinding. Small
taping vs. stretching: tool for the sample size.
sham taping 6.3+0.8 t0 4.6+ relief of Duration of
VS. NO 0.7,5.6+1.1to plantar heel symptoms at
treatment. 4.9+1.2; taping: pain than study entry
Durations of 7.0+0.8to stretching, unknown but
symptoms 2.7+1.8, sham taping, | suspect acute
unknown. 4.5+6.2+1.8; or no and subacute
Treatment control: 6.3+ 1.3 | treatment.” as previous
effect t0 6.2+1.0. Sham treatment was a
measured after | taping: 6.4+1.2 to study exclusion
1 week. 6.0+0.9, 5.3+0.5 criteria. Very
t0 5.4+0.6 short term trial
pre/post intra- and follow-up of
group difference only one week
p <0.05; intra- limits utility of
group: taping vs. study for
stretching p guidance.
<0.06, tape vs.
sham and control
p <0.001, stretch
vs. sham and
control p = NS.
ACUPUNCTURE

Acupuncture is frequently described as an alternative intervention for musculoskeletal disorders.

However, there is little information available pertinent to the treatment of plantar fasciitis.
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Recommendation: Acupuncture for Acute, Subacute, or Chronic Plantar Fasciitis
There is no recommendation for or against the use of acupuncture for treatment of acute,
subacute, or chronic plantar fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

Rationale for Recommendation

There are no quality controlled trials of acupuncture of the lower extremity for the treatment of plantar
fasciitis. There is one high-quality study comparing the efficacy of acupuncture applied at one of two
traditional acupoint sites in the upper extremity for relief of plantar fasciitis and heel pain of 3 months or
greater duration.(235) (Zhang 09) Participants received 10 treatments over a 2-week period. There was
greater benefit in pain score improvement at 1 month only in the acupoint Daling (PC7) group versus
acupoint Hegu (LI 4) group. As this study had no placebo or “no treatment” comparison group, and with
the inclusion criteria allowing subacute cases, the effectiveness of acupuncture at either acupoint is not
distinguished from natural history. Acupuncture is minimally invasive, has minimal adverse effects, and,
depending on numbers of treatments, is moderately costly. There are other interventions with
documented efficacy. Therefore, there is no recommendation for or against the use of acupuncture for
treatment of plantar fasciitis pending publication of quality trials.

Evidence for the Use of Acupuncture for Plantar Fasciitis

Thereis 1 hiih-iualiti RCT incoriorated in this analisis.

Zhang 8.5 N =53 | Acupuncture Daling (palmar Study Lack of placebo
2009 with needling of side of forearm, “‘demonstrates | control limits
plantar | upper midpoint of wrist that acupoint | conclusions on
RCT fasciitis | extremity at crease); Hegu PC 7 has a effectiveness of
acupoint (between 1st and | specific effect | acupuncture vs.
Daling (PC7) 2nd metacarpal for treatment | natural history.
VS. acupoint bones) at 1 of plantar Some bias may
Hegu (LI 4) in | month: Morning fasciitis, and be present as
patients with Pain VAS: that the study
symptoms >3 | 22.6£4.0 vs. methods of conducted in
months; 10 12.0+ 3.0, p acupuncture culture where
treatments <0.05; overall treatment is acupuncture is
over 2-week pain VAS: both simple widely accepted
period with 6- | 20.3+3.7 vs. and safe.” as standard
month follow- 9.5£3.6, p <0.05; treatment.
up. pressure pain
threshold:
145.5+32.9 vs.
-15.5+39.4, p
<0.05

ELECTRICAL STIMULATION
Low frequency electrical stimulation is described for treatment of plantar fasciitis.(222) (Stratton 09)

Recommendation: Low Frequency Electrical Stimulation for Acute, Subacute, or Chronic Plantar Fasciitis
There is no recommendation for or against the use of low frequency electrical stimulation for
acute, subacute, or chronic plantar fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low
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Rationale for Recommendation
There is one moderate-quality trial that compared the addition of low-frequency electrical stimulation
applied once a day for 4 weeks to a protocol that included plantar fascia stretching and prefabricated
orthoses.(222) (Stratton 09) There were no differences between the groups, although the sample size
was small and included acute, subacute, and chronic subjects. Low-frequency electrical stimulation is not
invasive, is moderately costly with the purchase or rental of machine and supplies, and has low adverse
effect profile, but appears to provide no benefit compared with orthosis and stretching. Thus, efficacy is
unclear and no recommendation for or against its use is made.

Evidence for the Use of Electrical Stimulation for Plantar Fasciitis
There is 1 moderate-quality RCT incorporated into this analysis.

Stratton 4.5 N=26 | Low No intergroup “The efficacy | Study included
2009 with frequency differences in of using low- patients with
plantar | electrical VAS, Activities frequency symptoms of 1
RCT fasciitis | stimulation of Daily Living electrical week to 6 months.
with orthoses | Subscale of stimulation in | Inclusion criteria:
and FAAM 4 weeks | the athletic activity 5
stretching vs. | and 3 months management | times per week for
orthoses and | after treatments. | of patients >90 minutes
stretching. Both treatment | with plantar limiting
arms statistically | fasciitis is generalizability.
significant questionable.” | Randomization
improvements and allocation
compared to details sparse.
baseline. Data suggest no
added benefit from
low frequency
electrical
stimulation.

EXTRACORPOREAL SHOCKWAVE THERAPY

Shockwave therapy has been utilized for treatment of multiple chronic soft tissue disorders including
Achilles tendinopathy, plantar fasciitis, epicondylitis, and calcific rotator cuff tendonitis. The mechanism
of action is unknown, but shockwaves are purported to reduce pain and enhance healing.(28) (Rompe
09) Application and delivery of shockwave energy differs among studies. Focused shockwave therapy
(FESWT) is the application of energy, whereas radial ESWT (rESWT) applies energy in a much broader
tissue field. There have been challenges interpreting studies as the amount of energy delivered, method
of focusing shockwaves, treatment frequency, timing, use of anesthetics, and outcomes vary among
studies.

In ESWT, energy is imparted to tissue is a succession of usually 1,000 to 4,000 rapidly generated waves.
Classification schemes for energy levels of shockwave therapy have been proposed by Mainz and
Kassel,(236) (Speed 04) which are summarized in Table 9. Energy is expressed as energy flux density
(EFD), or milliJoules passing through an area specified in square millimeters (mJ/mm?), and measured in
an area close to the center of the wave rather than at its lower-energy periphery.

Table 6. Classification Schemes for Energy Levels of Shockwave Therapy

Classification Energy Flux Density Range
Scheme Energy Level (mJ/mm?)
Mainz Low 0.08-0.27

Medium 0.28-0.59
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High >0.60
Low <0.12
High >0.12

Kassel

The total energy delivered during an application of ESWT is a product EFD of each shock, the number of
shocks, the area of the energy delivery for each shock (usually on the order of 20mm?), and the amount
of energy absorbed by the tissue. Thus, a “low energy” application with a high number of shocks may
impart more energy than a “high energy” application with a low number of shocks. No classification
scheme to address this aspect of ESWT could be found. In lithotripsy, highly-focused shock waves are
more effective. What if any bearing the transmission area has on treatment in musculoskeletal disorders
is not addressed in the medical literature. Other areas of confusion when seeking an understanding of
ESWT are that energy flux density may be reported in different ways and energy is distributed in the
shock waves differently at different energy levels. EFD is reported as “total energy flux density (EFD)” or
“positive energy flux density (EFD.),” the latter being the amount of energy contained in only in the initial,
rapid, positive-pressure compression wave (and does not include the longer negative-pressure wave that
follows). EFD. is always smaller than EFD, and its comparative size may be dependent on EFD and the
ESWT device.(237-240) (Ogden 01, Maier 05, Thiel Intl Soc Med Shockwave, Téth-Kischkat Intl Soc
Med Shockwave) Lower-energy EFDs have comparatively small proportions of their total energy in EFD.
than do higher-energy EFDs.(241) (Kudo 06) EFD and EFD. may be recorded as the energy in the
portion of the wave with sonic energy twice that of baseline, with pressure over 5 MPa (50 atmospheres),
or in a “focal area” of the highest energy of 5Smm diameter.(238-240) (Maier 05, Thiel Intl Soc Med
Shockwave, Toth-Kischkat Intl Soc Med Shockwave) The different ways of measuring EFD may result in
reporting differences of several-fold.(237, 242) (Ogden 01; Rompe 03) Lastly, the frequency of delivery of
shock waves may affect secondary phenomena, such as formation of air bubble in tissue with the low-
pressure portion of the energy wave that follows the high-pressure pulse, a phenomenon known as
cavitation.

ESWT may induce frank tissue damage and pain at higher energy. One set of authors assert that energy
flux levels of more than 0.34mJ/mm? require “regional nerve blocks combined with either intravenous
sedation or general anesthesia.”(243) (Malay 06) However, in most studies, the authors do not indicate
anesthesia was administered. Other than the assertion by Malay,(243) (Malay 06) a threshold for
anticipating pain or administering anesthesia is not clear.

1. Recommendation: Extracorporeal Shockwave Therapy for Chronic Plantar Fasciitis
Extracorporeal shockwave therapy (ESWT) is recommended as a treatment for chronic plantar
fasciitis in select patients with chronic recalcitrant conditions.

Indications — Chronic plantar heel pain consistent with plantar fasciitis. In most studies of ESWT used for
treatment of plantar fasciitis, patients often have at least 6 months of symptoms and fail physical or
occupational therapy with active and passive exercises, NSAIDs, and glucocorticosteroid
injection(s).(237, 241-249) (Malay 06, Kudo 06, Rompe 03, Theodore 04, Cosentino 01, Mehra 03,
Ogden 04, Rompe 02 & 96, Ogden 01) The presence or absence of heel spur does not impact decision
for use of ESWT.(246) (Cosentino 01)

Frequency/Duration — Treatment protocols vary; 1 to 3 treatment sessions with reported efficacy are
1,500 impulses at 0.22 mJ/mm2 to 3,800 impulses at 0.36 to 0.64mJ/mm2. (237, 241, 243, 245, 249)
(Ogden 01, Ogden 04, Theodore 04, Kudo 06, Malay 06) Serial sessions of 1,000 to 2,100 impulses at
0.16 mJ/mm2 or lower repeated over 3 sessions spaced in weekly or biweekly intervals is also
reported.(242, 246, 247) (Rompe 03, Cosentino 01, Mehra 03)

Indications for Discontinuation — Resolution, intolerance, non-compliance.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low
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2. Recommendation: Extracorporeal Shockwave Therapy for Acute or Subacute Plantar Fasciitis
Extracorporeal shockwave therapy (ESWT) is not recommended for treatment of acute or
subacute plantar
fasciitis.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

3. Recommendation: Ultrasound or Fluoroscopy Guidance for Shockwave Therapy for Plantar Fasciitis
Ultrasound or fluoroscopic guidance is not recommended over application of energy at the point
of maximal tenderness for treatment of plantar fasciitis.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Low

4. Recommendation: Local Anesthesia with High Shockwave Therapy for Plantar Fasciitis
Local anesthesia is recommended when used in conjunction with high-energy ESWT for the
treatment of plantar fasciitis.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence - Low

5. Recommendation: Local Anesthesia with Low or Medium Shockwave Therapy for Plantar Fasciitis
There is no recommendation for or against the use of local anesthesia when used in conjunction
with low- or medium-energy ESWT for the treatment of plantar fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

6. Recommendation: Radial Extracorporeal Shockwave Therapy for Chronic Plantar Fasciitis
There is no recommendation for or against the use of radial ESWT (rESWT) for the treatment of
chronic plantar fasciitis.

Indications — Same as ESWT (see above).

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

7. Recommendation: Radial Extracorporeal Shockwave Therapy for Acute or Subacute Plantar Fasciitis
Radial ESWT (rESWT) is not recommended for the treatment of acute or subacute plantar
fasciitis.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

Rationale for Recommendations

There are multiple quality placebo-controlled trials providing conflicting outcomes for the efficacy of
ESWT for the treatment of chronic plantar heel pain. Most of the high-quality studies failed to show
superiority of ESWT to placebo(250-254); (Haake 03, Buchbinder 02, Speed 03, Marks 08; Gollwitzer 07)
however, there are two high-quality trials(241, 243) (Malay 06, Kudo 06) and seven moderate-quality
trials(237, 242, 244-247, 249) (Rompe 03, Theodore 04, Cosentino 01, Mehra 03, Ogden 04, Rompe 96,
Ogden 01) that suggested efficacy. Additionally, evidence for intermediate- and long-term harm was
lacking.
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Interpretation of these results is complicated by the wide variations in amount of energy delivered,
treatment frequency, and use of local anesthetics. The optimal EFD for ESWT is unclear, as are the
strata for energy flux delivery. Rompe used low energy (~0.08mJ/mm?), medium energy (~0.28mJ/mm?),
and high energy (~0.60mH/mm?), in agreement with the Mainz classification.(254) (Gollwitzer 07) Quality
trials have demonstrated low- and high-energy density delivery treatment regimens to be both effective
and non-effective. Comparison of outcomes with total energy delivered is also inconsistent, as quality
trials demonstrated total energy (EFD multiplied by the number of pulses at that EFD) between 60
mJ/mm? (244) (Rompe 96) and 2330mJ/mm? (241) (Kudo 06) to be both effective and ineffective. This
energy range presumes EFD, not EFD., reported by the study authors. Described protocols consisted of
3 treatment sessions, with varied impulse energy density (0.02 to 0.33mJ/mm?), number of impulses
applied (1,500 to 4,000 per session), and spacing of treatment sessions (every third day to every other
week). Thus, the optimal energy level of treatment is not well defined. There are three quality studies that
demonstrated benefit from a single high-energy treatment session.(237, 243, 245) (Malay 06, Theodore
04, Ogden 01) One trial suggested a dose effect with increased impulses.(255) (Rompe 02)

Benefit of ESWT compared to corticosteroid injection in acute patients was compared.(256) (Porter 05)
Both groups improved and no recommendation is made for either as an acute treatment. In comparison
to mixed conservative therapies(257) (Greve 09) one moderate-quality trial found no differences in
outcomes measures, whereas two moderate-quality trials demonstrated ESWT more effective than serial
conservative treatments of NSAIDs, orthotics, physiotherapy, stretching, and cortisone injections.(258-
260) (Hammer 02, 03, Wang 06) These studies had multiple weaknesses limiting interpretation of results,
but suggest for chronic conditions, ESWT may provide greater benefit than continuing with other non-
operative treatments. ESWT may be invasive, particularly at high energy, when it may be performed with
an injected anesthetic. Adverse effects from ESWT, particularly high-energy ESWT, may include
erythema, pain, numbness, and tingling which are generally transient.(237, 241, 246, 249, 250)
(Cosentino 01, Ogden 01, Ogden 04, Haake 03, Kudo 06) ESWT is moderate to high cost depending on
numbers of treatments. However, the results of the studies are heterogenous, with more than a quarter
of the high-quality studies and all seven moderate-quality studies showing efficacy. Thus, ESWT is
recommended for treatment of chronic plantar fasciitis if more conservative measures have failed,
particularly as if surgery is being considered.

A high-quality trial comparing radial ESWT (rESWT) with sham demonstrated efficacy in reduction of
pain and improved function at 3 months and 1 year.(261) (Gerdesmeyer 08) There are no studies
comparing rESWT versus ESWT. Another moderate-quality trial compared perpendicular to tangential
application of energy, which demonstrated no difference in outcomes as both groups improved the
same.(262) (Tornese 08) The study was missing a control group and therefore no recommendation is
made for one technique over the other. Radial ESWT is similar to ESWT in other aspects, adverse
effects, and cost. Based on the insufficient evidence of efficacy for ESWT, there is insufficient evidence
for recommendation.

The use of ultrasound and fluoroscopy has been described to guide the location for ESWT application.
The quality comparison trial found no difference in outcomes using fluoroscopy compared to
palpation.(263) (Dorotka 06) Ultrasound was used in three high-quality studies that showed no benefit
over sham treatment,(250-252) (Haake 03, Buchbinder 02, Speed 03) but has not been compared
without ultrasound in the same study. Therefore, there is insufficient evidence that the use of ultrasound
or fluoroscopy guidance provides additional benefit over application of energy at point of maximal
tenderness, and is therefore not recommended.

Regarding the use of local anesthesia, a high-quality study compared the effect of local anesthesia block
to no block in subjects receiving low-energy ESWT and found local block reduces the positive treatment
effect of ESWT, with prolonged benefit at 3 months, suggesting pain associated with ESWT has a
treatment effect.(264) (Rompe 05) However, two high-quality studies finding no effect of ESWT did not
utilize a local block and still found no effect over placebo.(250, 251) (Haake 03, Buchbinder 02) Thus,
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there is insufficient evidence for a recommendation for or against the use of local block with low- or
medium-energy ESWT. Local anesthesia is typically used in high-energy ESWT, using the Mainz

categorization, to over 0.60mJ/mm?, and is recommended for use with high-energy ESWT.

Evidence for the Use of ESWT for Plantar Fasciitis

There are 9 high- and 14 moderate-quality RCTs (one with two reports) or quasi-RCTs incorporated into

this analysis. There are 2 low-quality studies in the Appendix.(265, 266) (Furia 05, Alvarez 03)

Haake 10. |N=272 ESWT vs. sham. | Primary outcome: | “We cannot Blinding of
2003 0 chronic Active treatment: | success on Roles | recommend treat-ment
plantar 4,000 shocks and Maudsley specific method shown
RCT fasciitis 0.08 mJ/mm?x 3 | Scale (score 1-2): | applications of to be effective,
with treatments 2 12 weeks — extracorporeal 75% (therapy)
symptoms | week intervals; difference in shock wave vSs. 65%
>6 months | mepivacaine success rates therapy to be (placebo)
and failure | local used. 3.6% (-8.0% to tested in further | thought they
of Energy focused | 15.1; p =0.5927), | clinical studies were in
conservati | on insertion of OR 1.18 (0.675t0 | because all treatment
ve fascia guided by | 2.07). 12 months: | major trials, group. Local
treatment | ultrasound; 12 91 of 113 (81%) using different anesthesia with
(non- week at 12- ESWT vs. 87 of shockwave 2mi
specified) | month follow-up | 115 (76%) variable and mepivacaine.
period; 320 mJ/ placebo p >0.05. | types of Data suggest
mm?; low energy | No significant lithotripters, no benefit from
flux. effect of ESWT. showed negative | ESWT given
results.” parameters.
Buchbind | 9.5 | N =166 ESWT vs. sham. | At6 and 12 “‘We found no Use of
er plantar Active treatment: | weeks, significant | evidence to anesthesia not
2002 fasciitis 2,000-2,500 improvements in | support a noted. Focus of
with shocks of overall pain in beneficial effect | energy on
RCT symptoms | variable energy both active group | on pain, thickest portion
range 8- (0.02- placebo group function, and of plantar fascia
900 0.33mJ/mm2) although no quality of life of vS. most tender
weeks, dictated by pain differences ultrasound- point. Suggests
mean 36- | tolerance) x 3 between groups | guided ESWT ESWT provided
43 weeks; | weekly (meanzSD): over placebo in | no benefit given
12-week treatments. No 17.9+30.5 and patients with parameters of
follow-up | local used. 19.8+33.7 at 6 ultrasound study at 6 or 12
period; Dx | Energy focused weeks (p =.74). | proven plantar weeks. Study
of on insertion of 26.3+34.8 and fasciitis 6 and 12 | included
thickened | fascia guided by | 25.7+34.9 at 12 weeks following | subacute and
insertion ultrasound; <825 | weeks (p =.99). | treatment.” chronic
of plantar | mJ/mm? low to No significant conditions. No
fascia (>4 | medium energy effect of ESWT. long-term
mm) by flux. follow-up.
ultrasound
required

Copyright® 2016 Reed Group, Ltd.

113




Speed 95 |[N=88 ESWT vs. sham. | EWST vs. sham “There appears | Use of
2003 adults with | Active treatment: | pain VAS (mean): | to be no anesthesia not
plantar 1,500 shocks of | 0/1/2/ 3/6 months: | treatment effect | noted. Data
RCT fasciitis 0.12 mJ/imm2x 3 | 73.6/ of moderate suggest lack of
with treatment at 62.5/51.6/41.4/34. | dose ESWT in long term
symptoms | monthly intervals. | 7 vs. subjects with efficacy.
>3 months | No local used. 70/63.7/48.1/47.1/ | plantar fasciitis.
(most Energy focused 29. No significant | The
failed on insertion of difference improvement
analgesics | fascia guided by | between groups shown with
, NSAIDs, | ultrasound and with respect to placebo may be
injections, | point of maximal | changes seenin | simply an
footwear, | tenderness on any outcome improvement in
and treatment measures over 6- | symptoms or a
orthotics); | application; 180 month period. No | true placebo
6-month mJ/mm?; low significant effect effect.”
follow-up | energy flux. of ESWT.
Gollwitze | 9.0 | N=40 ESWT vs. sham. | Final percent “In conclusion, Use of
r with Active treatment | change from ESWT with 3 anesthesia was
2007 chronic - 2000 shocks of | baseline in repetitive not indicated.
painful 0.25 mJ/mm2 x | composite heel applications of Mann Whitney
RCT heel 3 treatments at pain VAS score: | 2000 impulses of | effect test to
syndrome | weekly intervals. | 73.2% in the an determine
(symptom | No local used. ESWT group vs. | electromagnetic | clinical
s >6 Energy focused | 40.5% in placebo | shockwave significance of
months); on at point of group. Between- | device without observed
failed 4 maximal group difference | local anesthesia | differences to
conservati | tenderness; not statistically appeared to be | justify
ve 500mJ/mm?; low significant. No an effective, conclusion.
treatments | energy flux. differences in non-invasive None of the
; 12 week overall success treatment clinical
follow-up rate. No modality for outcomes
significant effect | proximal plantar | measures
of ESWT. fasciitis. This reached
intervention was | statistical
associated with | significance.
negligible side
effects.”
Malay 9.0 |N=172 ESWT (115) vs. | Mean VAS “All assessments | Study
2006 volunteers | sham. Control change ESWT vs. | of the reduction | performed by
with (57) - Active placebo (1, 2, 3 of heel pain manufacturer
RCT symptoms | treatment of months): -1.61 vs. | were found to be | for FDA
>6 3500 impulses in | 11.27 p=0.34, - statistically approval of
months, single session 2.30vs.-1.31 p= | significant when | Orthospec
failed 2 (energy variable, | 0.26, -2.51 vs. - compared with device (portable
pharmace | total dose not 157 p=0.45. placebo in ESWT).
utical and | reported). Mean VAS participants who | Anesthesia not
2 non- Energy Flux not | change ESWT vs. | had already used. Study
pharmace | specified. placebo at 3 failed standard suggests
utical months: Spur conservative delayed
treatments absent; -3.67 vs. - | treatments...with | reduction in
.VAS>5 219p=0.12, a single pain on
(0-10 Spur present; - treatment assessor and
scale); 3- 2.06 vs. -1.99, p = | session without | patient report,
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month 0.96; Assessment | the use of local but no
follow-up of heel pain anesthetics or improvement in
period (responder vs. systemic function or
non-responder) at | analgesics or activity after
Months 1, 2, 3: sedatives.” single treatment
35.5% vs. 31.5% session. Effect
p=0.61, 43.2% seems greatest
vs. 31.5% p = at 3 months. No
0.14, 52.7% vs. long-term
28.6% p = 0.003. follow-up to
Intervention determine if
subjects receiving effect lasting.
higher-energy flux
treatment and
without heel spurs
did better than
those with heel
spurs and those
receiving lower-
energy flux. Mixed
statistically
significant effects
and few clinically-
significant effects
of ESWT.
Kudo 85 |N=114 ESWT vs. sham. | Clinical success “The results of Local
2006 with Active treatment | [No. of subjects this study anesthesia with
plantar 3800 impulses at | (%)] active confirm that 5 ml lidocaine.
RCT fasciitis variable energy | treatment group high-energy Study suggests
symptoms | (0.36 -0.64 vs. placebo: ESWT, EWST provided
>6 mJ/mm?2) in 25/53 (47%) vs. administered benefit over
months, single treatment | 12/52 (23%); p = | with the Dornier | placebo.
failed for total of 1,300 | 0.0099. Adverse Epos Ultra is a
NSAIDs, mJ/mm2 ED. or | events through 3 safe and
stretching, | 2330 mJ/mm? months: pain effective
and 2 ED; high energy | during treatment | treatment for
other flux. (% incidence): patients who
treatments 79.3vs.8.9;p = have failed
: VAS >5 0.000. Mixed, previous
(0-10 mostly non- conservative
scale); 3- statistically nonsurgical
month significant effects | treatments for
follow-up and questionable | chronic plantar
clinically- fasciitis.”
significant effects
of ESWT.
Marks 85 [N=25 ESWT (16) vs. VAS change “There appears | Randomization
2008 mean Sham (9). Active | >50%: ESWT 4/9 | to be a by drawing lots.
symptom | treatment of 500 | vs. sham 9/16 p significant Use of
RCT duration impulses day 1, | =0.44. VAS placebo effect anesthesia not
28.3 2000 impulses change overall: p | with low-energy | noted. Small
months, onday 4 and 7 = 0.75 between ESWT in sample size.
failed at 0.16 mJ/mm2. | group mean patients with Data suggest
NSAIDs, No report on use | Roles and heel pain, and no clinically
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corticoster | of local or Maudsley there is also a significant effect
oid guidance Scores: p=0.22 | lack of evidence |atlor6
injections, | method; 320 between group for its efficacy months.
physiother | mJ/mm?; low mean. No compared to
apy; energy flux. significant effect | sham therapy.”
follow-up of ESWT.
atl, 6
months
Rompe 75 |N=45 ESWT vs. sham. | Mean reduction “The results of Small sample
2003 recreation | Active treatment | in self- the current study | size. No
al runners | — 2,000 shocks assessment of revealed anesthesia
RCT with of 0.16 mJ/mm2 | pain on 1st beneficial effects | used. Data
symptoms | x 3 treatments at | walking in of low-energy suggest low
>12 weekly intervals. | morning. Initial extracorporeal energy ESWT
months, No local used. rating/6 months/1 | shock wave showed
failure of 3 | Energy focused | year treatment therapy in long- | beneficial vs.
non- on at point of vs. sham: distance runners | placebo in this
operative | maximal 6.9+1.3/2.1+ with chronic group of
treatments | tenderness; 320 | 2.0/1.5+1.7 vs. plantar fasciitis. runners over 12
including mJ/mm?;low 7.0+ 1.3/4.7£1.9, | [W]e month period.
NSAIDs, energy flux. 4.4+1.7;p recommend
physiother <0.0005 at 6, 12 | shock wave
apy, months. Mean therapy to any
orthotics; scores on patient who has
12-month AOFAS Ankle- had
follow-up Hindfoot Scale: unsuccessful
52.7 conventional
+10.0/89.948.6/9 | non-operative
0.4 +8.3 vs. treatment over a
49.7+10.1/ period of at least
69.1+20.1, 75.4+ | 6 months, before
17.3; p=0.0211. | considering an
Subjective scale | operative
results: 4.0+£0.0/ | intervention.”
2.1+0.8/1.9+0.6
VS.
4.0+0.0/3.0£1.0/2
Tx11;p=
0.0445.
Statistically
significant
positive effect of
ESWT.
Theodore | 7.5 | N=150 ESWT vs. sham. | VAS: ESWT vs. “In conclusion, Anesthesia
2004 with Active treatment | sham (0, 5 days, | extracorporeal through medial
plantar 3800 impulses at | 6 weeks, 3 shock wave calcaneal nerve
RCT fasciitis variable energy | months): 7.7 vs. therapy has block with 5 ml
with (0.36 -0.64 7.7,5.0vs. 5.7, emerged as a of 1% lidocaine.
symptoms | mJ/mm2) in 46vs.5.0,34 safe treatment Data suggest
>6 single treatment | vs. 4.1. Mean option for single treatment
months, for total of 1,300 | change from chronic plantar provides some
failed mJ/mm?2. Local baseline -4.4 vs. - | fasciitis. This pain relief but
stretching, | anesthetic was 3.6 p=0.435. study minimal
failed used in Roles & Maudsley | demonstrates functional
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NSAIDs conjunction with | (number reporting | that improvement at
and 2 ultrasound improvement from | electromagnetic | 3 months post
other guidance and fair/poor to ally generated, single
therapies; | modification with | excellent/good at | high-energy treatment. No
12-month | pain feedback. 3 months: 45/73 shock waves long-term
follow-up | Study patients (63%) vs. 29/73 administered results available
unblended at 3 (40%), p = with ultrasound for control
months and 0.0327. AOFAS guidance during | group.
placebo group Ankle-Hindfoot, a single
was allowed to SF-12: no therapeutic
crossover; 1300 | differences. session can
mJ/mm?; Statistically safely produce
medium to high | significant clinical
energy flux. differences improvement by
between groups 3 months post
noted in 3 months | treatment.”
of blinded
comparison.
Some findings not
statistical different
and differences in
VAS scores
between groups
less than 1.0.
Mixed statistically
significant, but
positive short-
term effect of
ESWT, some
statistically
significant effects
of questionable
clinical
significance.
Cosentin | 6.0 | N=60 ESWT vs. sham. | No numerical “Our results Randomization,
0 talalgia Active treatment | statistics provided. | confirm the allocation,
2001 associate | 1200 impulses x | ESWT significant | presence and baseline
d with 6 weekly decrease of VAS | size of bony characteristics
RCT heel spur | treatments of at rest, walking, spurs do not not well
with 0.03-0.4 after awakening correlate with described.
symptoms | mJ/mm2. Energy | and normal clinical Blinding
>6 directed to activity (p symptoms and uncertain. No
months, enthesophytosis | <0.0001) at that ESWT can, | anesthesia
failure of with ultrasound. | treatment end, at | in our opinion, used.
other non- | No local used. 1, 3 months. be considered Intervention
surgical Energy flux not Control (Group 2) | the best group received
treatments | clearly specified, | no significant treatment for variable levels
in past 6 may have been | decrease of VAS | painful heel with | of energy (0.03-
months between 36 and | (p = 0.47) atthese | heel spurs, 0.4mJ/mm3).
(non- 480 mJ/mm?. points. Enthesitis | owing to its lack | Suggests
specific); Low to medium | statistically of side effects ESWT more
3-month energy flux. significantly and because it is | effective than
follow-up reduced in grade | repeatable and placebo in pain
period in intervention and | non-invasive scores after
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compared to treatment treatment,
control group. No | without lasting 3
significant anesthesia.” months in
reduction in patients with
enthesophytosis chronic plantar
size vs. control on heel pain
X-ray. although study
weaknesses
reduce strength
of conclusion.
Mehra 6.0 | N=47 (23 | ESWT vs. sham. | Plantar fasciitis: “The mobile Small sample
2003 plantar Active treatment | mean pain score | lithotripter is an size in PF
fasciitis, — 2000 shocks of | (13 patients effective form of | treatment arm.
RCT 24 tennis | 2.5 bars of air ESWT) reduced treatment for Study details
elbow); pressure x 3 from5.9to 1.9 at | tennis elbow and | sparse. No
mean treatments at 2 6 months vs. 7.0 plantar fasciitis anesthesia
duration of | week intervals. to 6.6 in control but warrants used. Data
symptoms | Local injection (no p-value further larger suggest ESWT
11 used. No provided); 12 studies.” is effective.
months; guidance patients (93%)
failure method showed significant
treatments | reported. improvement, 1
: topical patient remained
NSAIDs, unchanged in
steroid treatment group.
injection No improvement
and/or noted in control
surgery; 3 group.
and 6
month
follow-up
Ogden 55 |N=384 ESWT vs. sham. | ESWT vs. sham: | “The application | FDA clinical
2004 plantar Active treatment | completely of trial. Multiple
fasciitis of 1500 shocks successful electrohydraulic | arms
RCT (symptom | of variable treatment 3 high-energy (randomized
duration energy (1400 at | months; 3 months | shock waves to | and non-
not 0.22 mJ/mm?2) in | after treatment, the heel is a safe | randomized
described) | single session 67/144 (47%) vs. | and effective patients)
; failure of | (total 324.25 J). | 42/141 (30%) (p = | noninvasive combined in
2 physical | Local block 0.008). 1 year; method to treat multiple
methods used. Guidance | 65/67 ESWT chronic plantar analyses. Study
or by point of maintained fasciitis, lasting similar to and
pharmacol | maximal successful result. | up to and may be same
ogic tenderness; 324 | 36/51 (71%) of beyond one population as
treatments | mJ/mm?; low non-randomized year.” Ogden 2001.
; 12-month | energy flux. patients had a “Ankle-block”
follow-up successful result. anesthesia
used. Data
suggest benefit
of ESWT.
Rompe 55 [N=36 ESWT vs. sham. | ESWT vs. sham | “We found a Small sample
1996 with Active treatment | (3, 6 weeks): significant size.
persistent | — 1000 shocks of | Night pain % decrease of pain | Randomization,
RCT symptoms | 0.06 mJ/mm2 x | reduction from and an increase | allocation,
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higher than
placebo.

of painful | 3 treatments at baseline; 58.2% | of walking ability | baseline
heel. weekly intervals. | vs. 13.6 %, compared with a | comparisons
Calcaneal | No local used. 57.4% vs. 8.1% control group. details sparse.
spur, Treatment (p <0.05). After cross-over | No anesthesia
symptoms | guided by Resting pain % had been was used. Data
>12 fluoroscopy; 60 | reduction from finished, all but 9 | suggest low
months, mJ/mm?; low baseline: 75% vs. | patients had energy ESWT
unsuccess | energy flux. 36.6% (p <0.05), | improved -6 had | appears
ful 79.6% vs.33.8% | become pain effective for
conservati (p <0.01). free - after chronic painful
ve therapy Walking ability ESWT, but, just | heel.
(not rated 1 to 5. as after surgery,
specified) Increase of the average time
171.4% in Group | to maximum
| after 6 weeks of | improvement
178.6%; after 12 | was 6 months.”
weeks 200%;
after 24 weeks
185.7%. Sham:
0% (p <0.0001)
and 4.8% (p
<0.0005) at 3, 6
weeks.
Ogden 50 | N=302 ESWT vs. sham. | ESWT vs. “The results Study is similar
2001 with MSDs | Active treatment | placebo (0, 12 suggest that this | (may be same
(260 of 1500 shocks | weeks) VAS: therapeutic population as
RCT random, of 18kV power in | 7.68 vs. 7.87, modality should | Ogden 2004).
42 non- single session 3.13 vs. 4.37; be considered Randomization,
random) (repeat allowed Pain Self- before any allocation
symptoms | in some cases). | assessment: 8.02 | surgical options, | unclear. Lack of
6 months | Local block vs. 8.14, 3.48 vs. | and even may details for
to 18 used. Guidance | 4.20; Activity self- | be preferable to | compliance, co-
years; by point of assessment: 3.49 | cortisone interventions;
failed at maximal vs.3.53, 1.72 vs. | injection, which | 42 non-
least 3 tenderness. 1.88. No p-values | has a randomized
conservati provided between | recognized risk patients
ve groups. Author of rupture of the | included for
treatments states number of | plantar fascia training.
; 1-year patients improved | and recurrence Unclear if
follow up in all categories of symptoms.” results are
was significantly clinically

significant but
suggest modest
clinical global
improvement
after ESWT.
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Gerdesm
eyer
2008

RCT

Rompe
2002

RCT

8.5

7.0

N =254
chronic
plantar
fasciitis
with
symptoms
>6
months,
failed 2
pharmace
utical and
2 non-
pharmace
utical
treatments
: VAS >5
(0-10
scale);
follow-up
at 3 and
12 months

N=112
intractable
plantar
heel pain
with
symptoms
for 6 to 20
months;
failure for
at least 6
months of
conservati
ve
therapy;
follow-up
3and 6
months, 5
years

Radial ESWT
(rESWT) vs.
sham. Active
treatment of
2000 impulses x
3 sessions 2
weeks apart of
0.16 mJ/mma2,
Energy applied
without
anesthesia to
the spot of
greatest
tenderness; 320
mJ/mm?; low
energy flux.

Three
applications of
1000 impulses of
low-energy
shock waves of
0.08 mJ/mm? vs.
those of three
applications of
ten impulses of
low-energy
shock waves; 80
mJ/mm?; low
energy flux.

rEWST vs.
placebo (VAS) %
change from
baseline: 12
weeks; -72.1 vs. -
44.7, p = 0.0220,
12 months; -84.8
vs. -43.2,p =
0.0086; overall
success heal pain
(VAS), (n): 12
weeks ESWT
(75) vs. placebo
(49), p = 0.0020,
12 months ESWT
(78) vs. placebo
(51), p=0.0014.
Changes baseline
to 12 weeks: SF-
36 (%) -44.1
(-37.21£48.42) vs.
-23.9 (-
19.5+52.13),p =
0.0013; Roles &
Maudsley Score
excellent or good
%

-58.40vs. 41.5,p
= 0.0031; patient
global judgment
(very satisfied or
moderately
satisfied) % -
63.16 vs. 46.36, p
= 0.0045.

Scores for
subjective
variable for
Group | vs.
Group I
Modified Roles
and Maudsley:
(Excellent/Good
at 6 months)
28/49 vs. 5/48,
p<0.0001. Night
pain at baseline
(N): 31+8 vs.
30£10; p =
0.8681. 6
months: 6+10 vs.
32+9; p <0.0001.
After 5 years: 4+8

“Radial ESWT
demonstrated
safety and
effectiveness.
Radial ESWT
can be strongly
recommended
for patients with
therapy-resistant
plantar painful
heel syndrome.”

“In conclusion,
the current pilot
study revealed
dose-related
effects of low-
energy
extracorporeal
shock-wave
therapy in
patients with
chronic plantar
fasciitis. The
therapy with
three
applications of
1000 impulses
appeared to be a
useful,

No anesthesia
used. Study
performed by
manufacturer
for FDA
approval of
radial ESWT
device.
Randomization,
allocation
methods details
sparse. Radial
ESWT is
alternative
method of
application with
expanded
energy field as
compared to
focused energy
field of ESWT.

Pilot study. No
anesthesia was
used. Authors
opine the
modified Roles
and Maudsley
scale is not
valid for the
foot. Data
suggest efficacy
at 6 month
follow-up.
Efficacy at 5
years uncertain
at 58% of low
shock group
had undergone
surgery.
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vs. 11+15; p =
0.0015. Resting
Pain at baseline:
2714 vs. 26x14;

noninvasive
treatment
method with
negligible side

p =0.0890. 6 effects that
months: 7£10 vs. | reduced the
25+13; p necessity for a
<0.0001. After 5 | surgical
years: 4+9 vs. procedure.
11+12; p = Nevertheless,
0.0033. low-energy
shock-wave
application
cannot be
recommended as
a first-line
procedure for
chronic heel
pain.”
Dorotka |[6.5 | N=41 Location of heel | Pain at rest “We found no Both groups
2006 with spur for ESWT (VAS) before noticeable showed
chronic by fluoroscopy ESWT/ 6/ 12 differences in the | statistically
RCT plantar vs. patient weeks for Group | clinical outcome | significant
fasciitis location for 1 vs. Group 2: between the improvement
(radiologic | ESWT by 67.0/ 83.8/ 74.6 groups. from baseline,
evidence | maximal point of | vs. 67.7/104.5/ However, due to | although no
of heel tenderness; 80 119.0. No the longer lasting | difference
spur), mJ/mm?. significant therapy sessions | between
symptoms differences noted | and the burden groups.
>6 between Group 1 | of additional Treatment
months; and 2. radiation with protocol 1,000
failed fluoroscopy, we | impulses, lower
conservati recommend than many other
ve patient location low energy
treatment as a safe and ESWT studies.
with at effective Lack of
least 3 technique for significant
different positioning the difference in
therapeuti focus of ESWT in | localization
c the treatment of | suggests non-
modalities plantar fasciitis fluoroscopic
; follow-up with a calcaneal | technique is
at 6 and spur.” acceptable, if
12 weeks not preferred.
Tornese |55 |N=51 Group A: Mayo Clinical “No differences No placebo
2008 subjects perpendicular Scoring System in long-term group for
with technique of (meanSD): initial | outcome after comparison. No
RCT history of | ESWT vs. Group | MCSS Group A extracorporeal anesthesia
at least 6 | B: tangential (55.2+18.7) vs. shock wave used.
months of | technique of Group B therapy were Randomization,
heel pain | ESWT using (53.5+20), p found between allocation
1800 pulses, of >0.05; 2 months the two details not

which at least
1400 were 0.22

follow-up MCSS
Group A

treatment
groups.”

described. Both
groups
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mJ/mm2; 2308 (83.9+13.7) vs. improved with
mJ/mm?; low Group B no difference
energy flux. (80£15.8), p between two.

>0.05; 8 months

follow-up MCSS -

Group A

(90£10.5) vs.

Group B

(90.248.7), p

>0.05.

. ESWTandlLocalAnesthesia |
Rompe 10. |N=86 ESWT without Mean changes “We conclude Anesthesia
2005 0 chronic local anesthesia | from baseline at 3 | that there is a group received

plantar (LA) vs. ESWT weeks, 3 months, | positive 4ml
RCT fasciitis, with LA. and 12 months treatment effect mepivacaine
symptoms | Treatment of Group I vs. Group | of repetitive low- | injected in the
>6 2,000 pulses at | Il: 3 month mean | energy ESWT as | origin of the
months; 0.09 mJ/mm? change from applied at 3- plantar fascia.
failure of administered baseline (95% CI) | month follow-up | Data suggest
at least 3 | after localization | for Pain at 1st in subjects with efficacy of
conventio | of most-tender steps [0-10]: chronic plantar treatment is
nal pointin non-LA | 4.7(4.0-5.4) vs. fasciitis. This reduced with
therapies | group. 2.6 (1.9-2.9). positive concomitant
for>6 Anesthesia Between-group treatment effect | use of local
months group received difference (95% may be reduced | anesthetic.
(>or = 2,000 pulsesat | CI):2.1(1.3-3.0); | by application of | Lack of sham
Aweeks of | 0.09 mJ/mm? 0 | p <.001. a local anesthetic | control limits
PT and/or | mJ/mm?; low Subjective rating | to the painful statement for
heel cord | energy flux. scale [1-4]: 1.9 area prior to low- | treatment.
stretching, (1.6-2.1) vs. 1.2 energy ESWT."
heel (0.9-1.4). "[A] local
cushions/ Between-group anesthetic
orthotic difference: 0.7 should not be
devices, (0.3-1.1); p<.001. | used for blinding
casting/nig 12-month mean in randomized-
ht splints, change from controlled trials
>or=to4 baseline (95% CI). | evaluating the
weeks Between-group clinical efficacy of
course of difference (95% repetitive low-
NSAIDs, Cl): Pain at first energy ESWT for
at least 2 steps [0-10]: 5.0 musculoskeletal
local (4.3-5.7) vs. 2.6 disorders.”
steroid (1.9-3.3),24 (1.4-
injections); 3.3); p <.001.
follow-up 3 Subjective rating
weeks, 3 scale [1-4]: 1.9
and 12 (1.6-2.2) vs. 1.2
months (0.9-1.5), 0.7 (0.3-
1.1); p <.001.
Hammer |6.5 | N=47 Three sessions | VAS (MeantSD) | “ESWT was able | ESWT group
2002, chronic of ESWT (3000 | score decreased | to decrease pain | showed
2003 proximal shockwaves/ses |t=0tot=24 and increase the | significant
plantar sion of 0.2 weeks (p <0.01) | comfortable improvement
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controls (2.42; 1-
4). Tenderness
values at 3
months

significantly higher

for CSI(9.42; 7-
11) than both
ESWT (6.72; 4-
11) and controls
(7.63; 6-9); p

RCT fasciitis mJ/mm?2) at in both groups walking time over 24 month
with weekly intervals | without significant | significantly in study. Control
symptoms | vs. in the difference patients with group showed
6 to >12 patients of between groups. | previous no improvement
months Group 2 VAS score at rest | unsuccessful over 12 weeks
unsuccess | treatment was baseline/6/12/24 | nonsurgical prior to
ful continued for 12 | weeks for Group | treatment for crossover,
treatment | weeks. Group 2 | 1: proximal plantar | where results
of at least | then were 34.0+£27.1/13.8+ | fasciitis. Up to became similar
6 months | crossed-overto | 26.0/11.8+19.8/1 | 80% of the to ESWT group
consisting | ESWT and 2.0 £25.9. Group | patients (no differences
of followed for 2 2:43.1 experienced a at last follow-
NSAIDs, years; 600 +26.9/18.8+29.8/ | complete or up.)
heel cup, | mJ/mm?; low 10.2+24.4/5.0+20 | nearly complete
orthoses energy flux. 4. Everyday life pain relief after a
and/or Group 1: follow-up of six
shoe 78.2£17.5/28.2+ | months.”
modificati 31.4/29.0+£31.6/2
ons, local 2.6 £33.6. Group
steroid 2:70.4
injections +22.2/37.1+£32.8/
and 26.0 £30.1/
electrother 11.9+23.5
apy
(iontophor
esis with
diclofenac
); follow-
up 6, 12,

24 weeks

Porter 6.5 | N=132 ESWT 1000 VAS pain scores, | “Corticosteroid In this study

2005 proximal impulses at values for CSI injection is more | both ESWT and
plantar 0.08mJ/mm2 x 3 | (1.48; 0-7) efficacious and CSI were used

RCT fasciopath | weekly sessions | significantly lower | multiple times as first line
y with vs. Intralesional | than ESWT (3.69; | more cost- therapy for
symptoms | corticosteroid 0-8), and controls | effective than acute
present injection. (3.58; 2-5) at 3 ESWT in the symptoms.
for at least | Inclusion criteria | months. At 12 treatment of Results are
6 weeks; included months, VAS plantar therefore limited
follow-up | symptoms of 6 scores for CSI fasciopathy that | as no control for
at 3 and weeks duration; | (0.84; 0-7) and has been natural history
12 months | 80 mJ/mm?; low | ESWT (0.84; 0-4) | symptomatic for | of improvement

energy density. both significantly | more than 6 in this disorder.
lower than weeks." Effects of CSI

are short term.
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<0.05 used
throughout. Of 64
heels that
received CSI, no
infections or
cases of rupture
of plantar fascia.

Greve 40 |N=32 ESWT (3,000 No differences in | “The two Duration of
2009 plantar impulses at two groups in evaluated disorder at
fascia unspecified parameters of treatments were | study entry not
RCT >4mm energy density pain duration effective for specified. No
thickness | for 3 weekly after treatment, reducing pain control group.
on Sessions vs. morning pain, and Lack of study
ultrasound | physiotherapy pain with gait, incapacitation details. Study
; (ultrasound 1.2 use of among patients | suggests no
symptoms | W/cm2 twice analgesics. with plantar difference in
>3 weekly for 5 fasciitis for at interventions of
months; weeks plus least three ESWT and
follow-up | stretching months after physiotherapy.
immediate | posterior leg; no treatment.”
ly after energy flux
treatment | specified.
and 3
months
Wang 4.0 |N=149 ESWT (1500 Nearly 25% of ‘ESWT is anew | Quasi-
2006 (168 impulses at 0.32 | ESWT group therapeutic randomization
heels) mJ/mm2 x single | required second | modality that can | using odd/even
Quasi- with treatment) vs. treatment. ESWT | safely and medical chart
RCT chronic conservative vs. Control: Final | effectively treat number.
plantar modalities. VAS 0.2 vs. 4.2, patients with Conservative
fasciitis Outcomes p <0.001. Mean plantar fasciitis, | management
with measures function score with good long group included
symptoms | reported at 3 to (out of 30) - 29.6 | term results.” multiple
for 6-38 6 years; 480 (18-30) vs. 14.0 modalities
months; mJ/mm?; (10-17) p <0.001. including
follow-up | medium energy NSAIDs,
60-72 flux. orthotics, PT,
months stretching,
treatment cortisone
group, 34- injection.
64 months
control
group

IONTOPHORESIS

lontophoresis with topical steroids and acetic acid have been used in musculoskeletal disorders,
including plantar fasciitis.(267) (Gudeman 97)

Recommendation: lontophoresis with Glucocorticosteroid or Acetic Acid for Acute, Subacute, or Chronic
Plantar Fasciitis
There is no recommendation for or against the use of iontophoresis with glucocorticosteroid or
acetic acid for treatment of select patients with acute, subacute, or chronic plantar fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (I)

Copyright® 2016 Reed Group, Ltd.

124




Level of Confidence — Low

Rationale for Recommendation
There are two moderate-quality placebo-controlled trials for iontophoresis using dexamethasone that
provide conflicting results. A study of 40 heels comparing 0.4% dexamethasone with saline and
combined with the co-interventions of stretching, exercises, ice, and orthoses demonstrated subjects that
received 6 treatments over a 2-week period improved in function and pain scores at treatment end, but
differences disappeared at 1-month post-treatment follow-up.(267) (Gudeman 97) Another study
comparing dexamethasone to acetic acid and placebo with the co-intervention of Low-Dye taping
demonstrated placebo to be more effective than dexamethasone in improving morning pain and worst
pain in past 2 days at treatment end, but loss of effect at 4 weeks.(188) (Osborne 06) There was no
difference between acetic acid and placebo in pain relief, although the acetic acid group demonstrated
improved morning stiffness scores over placebo at 4 weeks. Thus, evidence for efficacy of iontophoresis
with glucocorticoid or acetic acid is inconclusive, and at best appears to reflect modest short-term
benefit. A treatment series of iontophoresis is hon-invasive, has low adverse effect profile, but is of
moderate cost. Treatment effects are short-lived after 2-week course. Therefore, no recommendation is
made for or against its routine use.

Evidence for the Use of lontophoresis for Plantar Fasciitis

There are 2 moderate-quality RCTs incorporated into this analysis.

Osborne | 7.5 | N=31|0.4% Numerical statistics not “Six treatments of | Co-
2006 medial | dexametha | provided. Placebo/taping | acetic acid intervention of
calcan | sone vs. and acetic acid/taping iontophoresis stretching
RCT eal placebo groups significantly better | combined with (gastrocnemiu
origin | (0.9% than taping gave s/ soleus).
plantar | NaCl) vs. dexamethasone/taping greater relief from | Small sample
fasciiti | or 5% for morning pain relief stiffness size with
S acetic acid. | and reduction of worst symptoms than, guestionable
All groups | pain in past 2 days at and equivalent baseline
with end of treatment. At 2 relief from pain differences in
LowDye weeks post-treatment, no | symptoms to, duration of
taping. 6 difference between treatment with disease. Data
treatments | groups in pain ratings, dexamethasone/t | results are of
over 2- although placebo/taping | aping. For the unknown
week lost all gains from best clinical clinical
period. baseline. No difference in | results at four significance.
Final functional improvement | weeks, taping
outcome at | between combined with
2-weeks dexamethasone/taping acetic acid is the
post and acetic acid/taping at | preferred
treatment. | 4 weeks, but significant treatment option
difference between compared with
AA/Taping and taping combined
placebo/taping (p = with
0.031). dexamethasone
or saline
iontophoresis.”
Gudema | 6.0 | N=40 | Group I Group Il had significantly | “Based on these | Randomizatio
n feet feet treated | greater improvement results, n and
1997 with with between pre-treatment iontophoresis of allocation
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plantar | traditional and immediate post dexamethasone unclear.
RCT fasciiti | modalities | treatment than Group I, for plantar Possible
S and increase of 6.8+5.6 for fasciitis should be | baseline
placebo Group Il and 3.0+4.1 for | considered when | difference in
iontophore | Group I. At 1-month more immediate outcome
sis. Group | follow-up, no significant results are measure.
II: feet difference between needed.” Baseline pain
received groups. Difference in scores were
traditional increase (control vs. mostly of mild
modalities | treatment groups) severity.
plus between pre- and post
iontophore | testing statistically
sis with significant (p = 0.022),
dexametha | but difference in increase
sone. between pre- and follow-
up testing not significant
(p =0.434).

LOW-LEVEL LASER THERAPY
Low-level laser treatment (LLLT) usually involves laser energy that does not induce significant heating
and has been used for treatment of many musculoskeletal disorders.

Recommendation: Low-level Laser Therapy for Acute, Subacute, or Chronic Plantar Fasciitis
There is no recommendation for or against the use of low-level laser therapy for treatment of
acute, subacute, or chronic plantar fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

Rationale for Recommendation

There are two moderate-quality studies providing conflicting results for the use of LLLT. A placebo-
controlled trial suggested benefits for night pain and daily activity pain, although both groups improved
significantly over the 6-week trial period.(268) (Kiritsi 10) The study had several weaknesses that limit
conclusions. Another placebo controlled trial demonstrated no differences during or after 12 treatments
of LLLT compared to the sham group in 32 patients.(269) (Basford 98) LLLT is not invasive, has low
adverse effects, but is high cost, and demonstration of efficacy is conflicting. Further quality studies are
needed; therefore no recommendation is made for its use to treat acute, subacute, or chronic plantar
fasciitis or heel pain.

Evidence for the Use of Low-level Laser Therapy for Plantar Fasciitis

There are 2 moderate-iualiti RCTs incoriorated into this analisis.

Kiritsi 7.0 N =30 904 nm LLLT vs. sham: | “We believe Small sample
2010 unilateral | gallium- VAS night rest- | that 904 GaAs | size with 1/3 of
plantar arsenide 48+9.4 to infrared (IR) control group
RCT fasciitis | (GaAs) laser | 21+24.3 vs. laser therapy | withdrawing
vs. sham 49+9.4 to may contribute | related to non-
laser, 18 38+10.3p= to plantar treatment
sessions (3 x | 0.000 favoring fasciitis reasons. Duration
aweek for6 | LLLT change; healing and of baseline
weeks). VAS Daily pain reduction. | symptoms
Activities - At this point, unknown,
67+8.3 to we should although inclusion
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28+24.4 vs.
67+9.3 to
50+15.9,p =
0.001 favoring
LLLT.

state that LLLT
warrants
further study
as a treatment
for plantar
fasciitis.”

criteria were 6
weeks or longer.
No comparison of
symptom duration
between groups
provided.
Conclusions
therefore limited.

Basford
1998

RCT

6.5

N=232
plantar
fasciitis
>1
month
duration

30mwW
.83um
gallium
aluminum
arsenide
(GaAlAs)
laser vs.
placebo.

No significant
differences over
study period
between groups
in terms of pain
severity in
morning,
duration of
painful walking
on rising, exam,
or medication,
orthotic use.

“Low-intensity
IR laser
therapy
appears safe
but, at least
within the
parameters of
this study, is
not beneficial
in the
treatment of
plantar
fasciitis.”

Randomization,
allocation not
described.
Possible co-
interventions of
NSAIDs,
orthoses. Data
suggest lack of
efficacy.

MANIPULATION
Manipulative therapy is described as an intervention for plantar fasciitis and post-fasciotomy pain.(270-
273) (Brantingham 09, Cleland 09, Wyatt 06, Dimou 04)

Recommendation: Manipulation for Acute, Subacute, Chronic, or Post-operative Plantar Heel Pain
There is no recommendation for or against the use of manipulation for treatment of acute,
subacute, chronic, or post-operative plantar heel pain.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)

Level of Confidence — Low

Rationale for Recommendation
There are no quality trials comparing manipulation to natural history. There is one moderate-quality trial
for the use of manipulation techniques compared to orthotics in the treatment of plantar heel pain;
however, the study has a small sample size and methodological weaknesses, and was
inconclusive.(273) (Dimou 04) A moderate-quality trial comparing mobilization and manipulation with
electrical therapies demonstrated modest improvement in functional disability questionnaire scores, but
the degree to which each person received manipulation is unclear, and the techniques used were not
described, thus making conclusions regarding benefit of manipulation impossible.(271) (Cleland 09)
Manipulation is not invasive, is moderately costly, but may have adverse effects, including migration of
pain.(272) (Wyatt 06) There is no recommendation for or against manipulation of the ankle and foot joints
as there is insufficient quality evidence.

Evidence for the Use of Manipulation for Plantar Heel Pain

There are 2 moderate-quality RCTs incorporated into this analysis.
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Cleland 5.0 = Manual physical | EPAX vs. “The results of Multiple co-
2009 60 therapy soft MTEX: 4, 26 this study provide | interventions used
age tissue weeks; evidence that and lack of details
RCT 18to | mobilization, Improvement in | MTEX is a for compliance to
60 joint Lower Extremity | superior exercise/stretching
with mobilization, Function Scale | management regimens.
chron | manipulation) (LEFS- 0-80, approach over an | Significance levels
ic and ankle higher is EPAX approach set by minimal
plant | eversion better): 7.5 vs. in the clinically important
ar exercises 21.0; p = 0.001; | management of difference for
heel (MTEX) (n=30) | 12.9 vs. 22.8, p | individuals with disability scores (9
pain | vs. =0.027. plantar heel pain | points on scale).
electrophysical | Improvement at both the short- | Study suggests
agents on Pain Scale and long-term both groups

(iontophoresis from baseline follow-ups. Future | improved, but

with (0-10) -1.4 vs. - | studies should mobilization group

dexamethasone | 2.9, p = 0.08; - | examine the demonstrated

, ultrasound, 2.8 vs. -3.4, p = | contribution of the | better disability

and 0.39. different scores. Actual

stretching/stren components of clinical significance
gthening the exercise and | uncertain. Baseline

(EPAX) (n = manual physical pain scores

30); therapies 2 therapy moderate, and

times week for programs.” although change in

2 weeks, then score

once a week for (improvement)

2 weeks. significant at 6
weeks; clinical
significance of VAS
score of 3vs. 2is
small.

Dimou 45 | N= Manipulation Intergroup “With the small Lack of study

2004 20 (chiropractic comparisons: sample size and | details. Range of
chron | adjustments Pain: no methodological symptom duration

RCT ic twice weekly x | differences at limitations of this | was wide (8 weeks
plant | 4 weeks) plus Day1,1lor2 trial, no firm to 5 years). Small
ar Achilles months. Heel conclusions can sample size with
fasciit | stretching (3 pain (leisure, be drawn...[B]Joth | low power. Results
is sessions daily) | work, sports); treatments inconclusive.

vs. orthotics. no differences appeared useful

at any interval. | when used
individually.”

MASSAGE AND SOFT TISSUE MOBILIZATION
Deep tissue massage and soft tissue mobilization are common physiotherapy interventions for plantar

fasciitis.

Recommendation: Massage and Soft Tissue Mobilization for Acute, Subacute, Chronic, or Post-operative
Plantar Fasciitis
There is no recommendation for or against the use of massage and tendon mobilization for
treatment of acute, subacute, chronic, or post-operative plantar fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low
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Rationale for Recommendation
There are no quality trials comparing the use of manual physical or occupational therapy with no
treatment. A moderate-quality trial comparing soft tissue mobilization, cryotherapy, and gastrochemius
stretching exercises to iontophoresis and ultrasound with exercises demonstrated manual physical
therapy to be of greater benefit as measured by functional disability scores than electrical physiotherapy
technique.(271) (Cleland 09) However, the magnitude of differences demonstrated was small, and are of
uncertain clinical significance. It is possible for patients to self-administer these treatments, although
there are no quality studies of self-administration. Massage and soft tissue mobilization are not invasive,
have minimal adverse effects, and depending on numbers of treatments are low to moderate cost. As
there are other interventions with documented efficacy, there is no recommendation for or against use of
these treatments for plantar fasciitis.

Evidence for the Use of Massage and Soft Tissue Mobilization for Plantar Fasciitis

Cleland 5.0 =
2009 60

RCT

Manual physical
therapy soft
tissue
mobilization,
joint
mobilization,
manipulation)
and ankle
eversion
exercises
(MTEX) (n = 30)
vs. electro-
physical agents
(iontophoresis
with
dexamethasone
, ultrasound,
and stretching
and
strengthening
(EPAX) (n =
30); therapies 2
times week for
2 weeks, then
once a week for
2 weeks.

There is 1 moderate-quality RCT incorporated into this analysis.

EPAX vs.
MTEX: 4, 26
weeks;
Improvement in
Lower Extremity
Function Scale
(LEFS- 0-80,
higher is
better): 7.5 vs.
21.0; p =0.001;
12.9vs.22.8,p
=0.027.
Improvement
on Pain Scale
from baseline
(0-10) -1.4 vs. -
2.9, p=0.08; -
2.8vs.-34,p=
0.39.

“The results of
this study provide
evidence that

MTEX is a
superior
management
approach over an
EPAX approach
in the
management of
individuals with
plantar heel pain
at both the short-
and long-term
follow-ups. Future
studies should
examine the
contribution of the
different
components of
the exercise and
manual physical
therapy
programs.”

Lack of details for
compliance to
exercise/stretching
regimens and
control for co-
interventions.
Significance levels
set by minimal
clinically important
difference for
disability scores (9
points on scale).
Data suggest both
groups improved,
but mobilization
group
demonstrated
better disability
scores. Actual
clinical significance
uncertain. Baseline
pain scores
moderate, and
although change in
score
(improvement)
significant at 6
weeks; clinical
significance of VAS
score of 3vs. 2is
small.

PHONOPHORESIS

Phonophoresis is commonly used in the treatment of musculoskeletal disorders.
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Recommendation: Phonophoresis for Acute, Subacute, Chronic, or Post-operative Plantar Heel Pain
There is no recommendation for or against the use of phonophoresis for treatment of acute,
subacute, chronic, or post-operative plantar heel pain.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation
There is no quality evidence evaluating phonophoresis for treatment of patients with chronic plantar heel
pain. Phonophoresis is non-invasive, has few adverse effects, and is moderately expensive. There is no
recommendation for or against it use for plantar hell pain pending publication of quality trials.

Evidence for the Use of Phonophoresis for Plantar Heel Pain
There are no quality trials incorporated into this analysis.

ULTRASOUND
Therapeutic ultrasound is used in the treatment of musculoskeletal disorders.

Recommendation: Therapeutic Ultrasound for Acute, Subacute, Chronic, or Post-operative Plantar

Fasciitis

Therapeutic ultrasound is not recommended for treatment of acute, subacute, chronic, or post-

operative plantar fasciitis.

Strength of Evidence — Not Recommended, Evidence (C)
Level of Confidence — Low

Rationale for Recommendation
There is one moderate-quality trial that suggested no difference between therapeutic ultrasound and
sham ultrasound after 8 treatments.(274) (Crawford 96) Ultrasound was also used in a treatment arm
with iontophoresis, cryotherapy, and stretching and was found to be less beneficial than manual physical
therapy.(271) (Cleland 09) Ultrasound is non-invasive, has low adverse effects, is moderate cost
depending on numbers of treatments, but has low treatment efficacy and is therefore not recommended.

Evidence for the Use of Therapeutic Ultrasound for Plantar Fasciitis

There are 2 moderate-quality RCT incorporated into this analysis.

Crawford | 6.0 | N=19 | Ultrasound vs. | VAS ESWT | “Therapeutic Randomization,
1996 with placebo (0.5 vs. placebo: | ultrasound (at allocation methods
plantar | w/icm2, 3 MHz, | 6.7 vs. 7.5, dosage unclear. Study details
RCT heel pulsed for 8 45vs. 5.6 p | described)isno | sparse. Treatment for
pain minutes); 8 >0.05 more effective 4 weeks. Data
(26 treatments. than placebo in suggest no benefit
heels) the treatment of | from ultrasound at
plantar heel stated dosage.
pain.”
Cleland 5.0 | N=60 | Manual EPAX vs. “The results of Lack of details for
2009 age 18 | physical MTEX: 4, 26 | this study compliance to
to 60 | therapy soft weeks; provide evidence | exercise/stretching
RCT with tissue Improvement | that MTEX is a regimens and control
chroni | mobilization, in Lower superior for co-interventions.
C joint Extremity management Significance levels set
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plantar | mobilization, Function approach over by minimal clinically

heel manipulation) | Scale (LEFS- | an EPAX important difference
pain and ankle 0-80, higher | approach inthe | for disability scores (9
eversion is better): 7.5 | management of | points on scale). Data
exercises vs. 21.0; p = | individuals with suggest both groups
(MTEX) (n = 0.001; 12.9 plantar heel pain | improved, but
30) vs. electro- | vs. 22.8, p = | at both the short- | mobilization group
physical 0.027. and long-term demonstrated better
agents Improvement | follow-ups. disability scores.
(iontophoresis | on Pain Future studies Actual clinical
with Scale from should examine | significance uncertain.

dexamethason | baseline (0- | the contribution | Baseline pain scores
e, ultrasound, 10) -1.4 vs. - | of the different moderate, and
and stretching | 2.9, p =0.08; | components of although change in

and -2.8 vs. -3.4, | the exercise and | score (improvement)
strengthening | p = 0.39. manual physical | significant at 6 weeks;
(EPAX) (n = therapy clinical significance of
30); therapies programs.” VAS score of 3vs. 2 is
twice a week small.

for 2 weeks,

then once a

week for 2

weeks.

RADIOTHERAPY
Radiation therapy is utilized for the treatment of plantar fasciitis. The mechanism for effect is unknown,
although an anti-inflammatory effect is proposed.(275) (Miszczyk 07)

Recommendation: Low-dose Radiation (Radiotherapy) for Chronic Plantar Heel Pain
There is no recommendation for or against the use of radiation therapy for treatment of chronic
plantar heel pain.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

Rationale for Recommendation

There are no quality placebo-controlled trials for radiation therapy. There is one moderate-quality trial
comparing total radiation dose of 3.0 Gy vs. 6.0 Gy, which found no difference between the two
groups.(276) (Heyd 07) The authors reported 87.7% of patients in both groups with improvement at 6
months, although nearly half had symptoms less than 6 months duration. A placebo-controlled protocol
has been published with results pending until 2012 or later.(277) (Niewald 08) A prospective case series
reported 77% success rates in 137 feet at 3 weeks and 24 months in patients with chronic plantar heel
pain.(278) (Cavazos 09) Radiation therapy is non-invasive, has a potential adverse effect risk profile from
radiation, and is moderately costly. Although potentially promising, further studies are needed, thus there
is no recommendation for or against its use for treatment of chronic plantar heel pain.

Evidence for the Use of Radiation Therapy for Plantar Heel Pain

Thereis 1 moderate-iualiti RCT incoriorated into this analisis.
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Heyd 5.0 N =130 | Total dose of | No “Our prospective Allocation
2007 with 3.0 Gy given statistically study demonstrated method
painful | in 2 weekly significant an equivalent efficacy | unclear. No
RCT heel fractions of difference of both fractionation control for
spurs 0.5 Gy (low between schedules. More co-
dose [LD] both study clinical and interventions
group) vs. groups experimental trials noted. No
total dose of are needed for placebo
6.0 Gy using 2 evaluation of the group.
weekly minimum effective
fractions of dose and
1.0 Gy (high optimization of the
dose [HD] dose-fractionation
group). schedules in anti-
inflammatory RT.”

Injection Therapies
AUTOLOGOUS BLOOD INJECTIONS
Autologous blood injection into plantar fascia has been described.(279-281) (Kalaci 09, Lee 07, Kiter 06)

Recommendation: Autologous Blood Injection for Acute, Subacute, or Chronic Plantar Fasciitis
Autologous blood injection is not recommended for treatment of acute, subacute, or chronic
plantar fasciitis.

Strength of Evidence — Not Recommended, Evidence (C)
Level of Confidence — Low

Rationale for Recommendation

There are no quality trials comparing autologous blood injection to placebo. Three moderate-quality
studies compare autologous blood injection to corticosteroid injection. Two of these studies found
autologous blood injection to be less effective than steroid injection(279, 280) (Kalaci 09, Lee 07) while
one demonstrated equal efficacy.(281) (Kiter 06) Two of these studies also compared the peppering
technique with autologous blood and found no differences between the two treatments.(279, 281) (Kalaci
09, Kiter 06) Adverse effects of autologous blood injection include post-injection pain (53%) lasting up to
10 days and may require analgesia. These injections are moderate cost related to procedure charges of
venipuncture and injection. Autologous blood is demonstrated to be less effective than steroid injection,
and is of unknown efficacy compared with placebo. Thus, autologous blood injection is not
recommended.

Evidence for the Use of Autologous Blood Injections for Plantar Fasciitis
There are 3 moderate-quality RCTs incorporated into this analysis.

Lee 55 N = Autologous Mean VAS score at 0, | “Intralesional No placebo.
2007 64 blood 1.5mL 6 weeks, 3 months, 6 | autologous Lack of
with vs. 20mg months for blood vs. blood injection blinding. Many
RCT chron | triamcinolone | steroid: 7.3+1.8 vs. is efficacious in | co-
ic acetonide. 6.911.7 p =.3; 4.6£2.3 | lowering pain interventions
plant vs. 2.9£2.8 p = 0.011; | and tenderness | (rest, NSAIDs,
ar 4.3+2.7 vs. 2.3£t2.6 p | in chronic stretching,
fasciit =0.005, 3.6+2.6 vs. plantar fasciitis, | repeat
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40mg injection
(all allowed up
to 3 injections
at monthly
interval)
followed for 6
months.

2.57+2.9. All
intragroup changes p
<0.001, intergroup not
significant.

injection for the
treatment of
plantar heel
pain, although
the mechanism
of cure is not
completely
understood.”

is 2.4+3.0 p = 0.094. but injections).
Mean tenderness corticosteroid is | Data suggest
threshold scores at 0, | more superior steroids more
6 weeks, 3 months, 6 | in terms of effective in
months for blood vs. speed and short term for
steroid: 3.1+1.2 vs. probably extent | pain relief.
3.7+2.9 p = 0.167; of
4.1+1.8vs.6.4+3.5p | improvement.”
=0.003; 5.5+2.7 vs.
7.9+3.2 p = 0.003;
6.5+2.9vs. 8.6£3.1 p
= 0.008. Over 6-month
follow-up, significant
reduction in pain
levels noted in both
groups (p < 0.0001).

Kalaci 5.5 N = Group A: 2mL | Pain in affected heel “[Clorticosteroid | Data suggest

2009 100 autologous onal0-cmVASat6 | injection with steroids
with blood only vs. months (mean + SD): | peppering can equally

RCT plant | Group B: Group A (3.53+3.06) be used as a effective with
ar anesthetic vs. Group B first alternative | and without
fasciit | (2mL lidocaine) | (3.40+2.88) vs. Group | in plantar peppering from
is combined with | C (1.52+2.14) vs. fasciitis in presented

peppering vs. Group D (0.96+1.24). | cases in which | data. No
Group C: All improved from other placebo arm.
corticosteroid baseline (p = 0.000), conservative
(2mL C+D more effective methods failed.”
triamcinolone) | than A+B (p <0.05).
only vs. Group | No difference between
D: C+D. Modified
corticosteroid roles/Maudsley score
(2mL at 6 months: Group C,
triamcinolone) | excellent and good
combined with | 20/25; Group D,
peppering. excellent and good
22/25, p = 0.24.

Kiter 5.5 = Peppering (10- | Peppering vs. “[Pleppering Small sample

2006 45 15 injections autologous blood vs. technique and size for each
with with local) vs. steroid VAS (0-10): autologous arm.

RCT plant | autologous baseline 6.4+1.1 vs. blood injection Randomization
ar blood (2mL) vs. | 7.6 £1.3 vs. 7.28+1.2. | seem to be good | by drawing lots.
heel methylprednisol | VAS: 6 months alternatives to Author states
pain one acetate 2.2+2.2, 2.4+1.8, corticosteroid demonstrated

improvement in
all groups, and
therefore equal
efficacy of
treatment, but
no placebo,
limiting
conclusions.

BOTULINUM TOXIN A INJECTION
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Botulinum Toxin A injection into plantar fascia has been described.(282-284) (Jabbari 08, Placzek 06,
Babcock 05; Diaz-Llopis 13) The mechanism of therapeutic effect is unknown, but is thought to have
antinociceptive properties and produce relative rest through muscle paresis.(285-288) (Gobel 06,
Qerama 06, Richards 07, Ferrante 05) These injections have primarily been used for non-occupational
conditions such as cervical dystonia,(289) (Lew 97) strabismus, blepharospasm,(290) (Charles 04)
severe primary axillary hyperhidrosis, plantar hyperhidrosis,(291, 292) (Vadoud-Seyed 04; Sevim 02)
and spasticity due to cerebral palsy.(293-298) (Graham 08; Galli 07; Rousseaux 07, 08; Burbaud 96;
Baricich 08)

1. Recommendation: Botulinum Toxin A Injection for Select Chronic Plantar Fasciitis
Botulinum Toxin A injection is recommended as a treatment for select chronic plantar fasciitis.

Indications — Chronic plantar pain (>6 months) and failure of multiple courses of NSAIDs, stretching
exercises, and at least two steroid injections.

Frequency/Duration — One injection of 70 units in 2 divided doses; 40 units injected into tender region
of heel medial to base of plantar fascia insertion, 30 units in most tender point of arch.(283) (Babcock
05) Alternatively, 1 injection of 50 units into plantar fascia under ultrasound guidance.(299) (Huang
10) The efficacy of repeat injections has not been studied in controlled trials.(283) (Babcock 05)

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Low

2. Recommendation: Botulinum Toxin A Injection for Acute or Subacute Plantar Fasciitis
Botulinum Toxin A injection is not recommended for acute or subacute plantar fasciitis.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendations

There are four moderate-quality placebo controlled trials. (283) (Babcock 05; Huang 10; Elizondo-
Rodriguez 13; Peterlein 12) A trial conducted in military personnel demonstrated significant pain relief
and improved functional scores from a single injection of Botulinum Toxin A (BTX-A) versus saline into
the plantar fascia up to 8 weeks post-injection.(283) (Babcock 05) This group was highly mobile (military
transfers), and therefore long-term effects were not studied. The study was stopped at the interim
analysis due to high therapeutic efficacy found with BTX-A in the short term, which means long-term
benefit and harm was not assessed. Another trial demonstrated efficacy over saline after injection of
Botulinum Toxin A into the plantar fascia thickening under ultrasound guidance.(299) (Huang 10)
Fatalities have been reported from use of Botulinum Toxin A,(300) (Li 05) thus use only with extreme
caution. The agent induces muscle weakness and there is concern regarding long-term safety, especially
with repeated dosing. Injection of BTX-A is high cost, and has not been studied in acute or subacute
populations. It is recommended in highly select patients who have chronic plantar fasciitis and have
failed multiple other treatments that have lower adverse effect profiles or are lower cost.

Evidence for the Use of Botulinum Toxin A Injections for Plantar Fasciitis
There are 4 moderate-quality RCTs incorporated into this analysis. (Babcock 05; Peterlein 12; Huang 10;
Elizondo-Rodriguez 13
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Babcock 6.5 N =27 (43 Botulinum toxin Mean P-VAS “Botulinum Data
2005 feet) with A 70 units vs. pain scale score | toxin A suggest
plantar saline placebo. at 0, 3, 8 weeks injection for Botulinum
RCT fasciitis for BTX-A vs. plantar toxin A is
placebo: fasciitis yields | effective for
5.1/2.7/1.6 vs. significant plantar
4.9/4.7/4.4. Mean | improvements | fasciitis,
MFS score: in pain relief although
44/72/81 vs. and overall sample size
46/49/54. foot function is low, due
Compared with at both 3 and | to significant
placebo 8 weeks after | difference
injections, treatment.” found at
Botulinum toxin A mid-study
group improved evaluation
in all measures: and
Pain VAS (p subsequent
<0.005), termination
Maryland Foot of
Score (p = recruitment.
0.001), Pain relief
VAS (p <0.0005),
pressure
algometry
response (p =
0.003).
Peterlein 6.5 N =40 with | BoNT-A 200 There were no “In our study, | Multicenter
2012 refractory units in 2 mL significant we showed study with
plantar 0.9% saline differences that fan- relatively
RCT fasciitis for | solution (n = 20) | between groups. | shaped local small N and
4+ months vs. saline injections with | meaningful
No mention and at least | placebo 2 mL (n 200 units of dropout.
of 2 previous = 20). Study BONT-A Data do no
sponsorshi conservativ | duration: 18 (Dysport) on support
p, study e treatment | weeks. the origin of treatment.
medication fails. Concomitant the plantar
donated by Median age | treatment fascia may
Ipsen Ltd. 51.5 years. | prescribed for decrease the
No COl, study was 6-week pain
CP and RP continued. score (VAS)
are Follow-up at and 18-week
members baseline week 2, pain intensity,
of the 6, 10, 14, and but this was
research 18. not statistically
group significant
botulinum when
toxin of the compared
German with the
Association placebo group
of in patients
Neurology. with refractory
plantar
fasciitis.”
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Huang 6.0 N =50 Botulinum toxin BTX-A vs. “[T]reatment No details
2010 chronic A 50 units vs. placebo 0, 3 of unilateral for
unilateral saline placebo weeks, 3 plantar allocation,
RCT plantar under ultrasound | months. VAS (0- | fasciitis with drop-out,
fasciitis guidance. 10): 5.9/3.4/2.0 [BTX-A]led to | co-
for BTX-A group | significant intervention
vs. 5.4/5.1/5.2 pain relief and | s, and
for placebo, p a reduction in | baseline
<0.001. Plantar | the plantar chronicity of
fascia thickness | fascia condition.
(mm): thickness 3 Data
5.5/4.2/3.6mm weeks and 3 | suggest
for BTX-A vs. months post- | benefit from
5.5/5.6/5.6mm injection.” botulinum
for placebo, p toxin A for
<0.001. chronic
plantar pain.
Ultrasound
guidance
vs. injection
at point of
maximal
tenderness
not
addressed.
Elizondo- 4.5 N = 40 with | Group A: MeantSD VAS “[A] Data
Rodriguez heel pain at | botulinum toxin initial visit/final combination suggest
2013 insertion of | A 250 U (n=19) | visit Group Avs. | of BTX-A Botox may
plantar vs. Group B: Group B: 7.1+ applications be superior
RCT fascia or in | steroid injection, | 1.75vs. 7.7£1.32 | into the to steroids
anteromedia | 2% lidocaine (NS)/1.1+1.50 gastroc- for
No | tuberosity | 2mL and 8mg vs. 3.8+ 1.15 (p = | soleus treatment of
sponsorshi of dexamethasone | 0.0005). complex and | plantar
p or COI. calcaneus 2mL (n = 17) MeantSD plantar fascia | fasciitis.
having Both groups Maryland Foot stretching Results are
failed received Ankle Score exercises seen early
conservativ | stretching initial visit/final yielded better | and
e treatment | exercises and visit: 62.1+9.84 results for the | persisted
for 3 attended 6 visits. | vs. 60.0+ 11.87 treatment of through the
months. Follow-up at 15 | (NS)/94.4+ 10.64 | plantar study
Mean age: days following vs. 79.2+14.96 (p | fasciitis than period.
Botox treatment and at | = 0.0001). intralesional
Group41.6 |1,2,4,and6 MeanzSD Foot steroids.”
years; months. and Ankle
Steroid Disability Index
Group 44.5 score initial/final:
years. 75.41£6.92 vs.
77.0£3.20
(NS)/95.0+£7.27
vs. 83.0+6.41 (p
=0.000004).
Mean+SD
American

Orthopaedic Foot
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and Ankle
Society score
initial/final:
46.0+14.83 vs.
46.8+ 11.2 (NS)/
93.249.31 vs.
74.8£10.29 (p =
0.00000006).

GLUCOCORTICOSTEROIDS INJECTIONS
Local glucocorticosteroid injections have been used for treatment of plantar fasciitis.(280) (Lee 07)

1. Recommendation: Glucocorticosteroid Injections for Chronic Plantar Fasciitis
Glucocorticosteroid injections are recommended for short-term relief of chronic plantar
fasciitis.

Indications — Moderate or severe plantar fasciitis, failed satisfactory management with NSAIDs,
stretching, and other exercise.

Frequency/Duration — Quality trials have utilized hydrocortisone 25mg, triamcinolone 20mg,
betamethasone 5.7mg, and prednisolone acetate 25mg.(256, 279, 301-303) (Blockey 56; Kalaci 09;
Crawford 99; Kriss 03; Porter 05) The tenderest point is generally included in the injection. A 2nd
injection may be performed if prior results unsatisfactory, the problem is incapacitating, other options
have been exhausted, and the patient understands and accepts that rupture is a possible complication
and will likely necessitate surgery.

Indications for Discontinuation — Resolution, intolerance, adverse effects, or lack of benefits.

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Moderate

2. Recommendation: Glucocorticosteroid Injections for Acute or Subacute Plantar Fasciitis
Glucocorticosteroid injections are not recommended for treatment of acute or subacute
plantar fasciitis.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Moderate

3. Recommendation: Guidance of Steroid Injection with Ultrasound or Scintigraphy
Ultrasound or scintigraphy imaging techniques to guide injection are not recommended as
there is no added benefit compared with palpation.(304) (Yucel 09)

Strength of Evidence — Not Recommended, Evidence (C)
Level of Confidence — Moderate

Rationale for Recommendations

There are two moderate-quality placebo-controlled trials of steroid injection for plantar fasciitis.(279, 302)
(Kalaci 09, Crawford 99) Kalaci compared injection with autologous blood, peppering with lidocaine, and
injection or peppering with triamcinolone (dose in milligrams not specified) in 100 chronic plantar fasciitis
patients.(279) (Kalaci 09) Both triamcinolone arms provided significantly better pain relief than
autologous blood and peppering with lidocaine. It is unlikely that the use of peppering resulted in a
treatment effect. A study of 106 patients with chronic plantar pain of 6 months median duration (range 1
to 120 months) had serious analysis reporting flaws, with four study arms, two of which received
corticosteroids, two of which did not; two of which received tibial nerve blocks, two of which did not.(302)
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(Crawford 99) The authors claimed their subjects had a modest reduction in pain at 1 month after
injection of 25mg prednisolone, but the comparison groups were not clear. At 1 month, the tibial nerve
block groups did not do as well as the non-tibial nerve block groups, but the matter was not discussed.
There was no difference among the groups at 3 or 6 months, suggesting that benefit of steroid injection
or drawback of tibial nerve block may be short term. In contrast, the other study demonstrated no short-
term benefit at 3 weeks, but did demonstrate a long-term benefit at 6 months post injection.(279) (Kalaci
09) A comparative trial of 22 heels found no significant differences between placebo and steroid. Heels
were divided between placebo and 25mg hydrocortisone injection with no significant differences found at
short- and long-term follow-up. This study has potential methodological flaws, including duration of
plantar pain at initiation.

Two moderate-quality trials compared steroid injection to other treatments.(256, 303) (Kriss 03, Porter
05) Injection of 20mg triamcinolone into the point of maximal tenderness in 76 heels was compared with
soft anti-pronatory pad versus both treatments combined.(303) (Kriss 03) The steroid arms showed
significant reduction in pain scores over anti-pronatory pad alone with early onset lasting 4 months.
There was no statistical analysis presented between the steroid and steroid-pad groups, but a trend
towards better scores in the injection alone group was presented. A trial of betamethasone (5.7mg)
injected at the point of maximal tenderness demonstrated improved pain scores and tenderness
threshold compared with 3 sessions of low-energy extracorporeal shock wave therapy at 3 months.
These differences disappeared at the 12-month follow-up.(256) (Porter 05) One trial compared
autologous blood injection with glucocorticosteroid injection and found the steroid injection superior.(280)

(Lee 07)

A moderate-quality trial compared the use of ultrasound and scintigraphy guidance injection techniques
versus palpation and injection at point of maximal tenderness and found no difference between the
groups.(304) (Yucel 09) Thus, there is evidence that steroid injection provides short-term symptom relief
lasting 4 to 6 months. Injection should be performed at the point of maximal tenderness by palpation
rather than with ultrasound or other guidance techniques. Plantar fascia rupture post injection occurs in
up to 10% of patients.(305)(Acevedo 98) However, this is likely high as none of the RCTs cited above
reported ruptures among subjects in their corticosteroid arms. Ruptures may have long-term sequelae,
including longitudinal arch strain, lateral plantar nerve dysfunction, stress fracture, hammer toe deformity,
and antalgia.(305, 306) (Acevedo 98, Sellman 94) Physicians and patients should carefully consider the
benefits and risks compared to other conservative treatments, including temporizing, prior to
glucocorticoid injection. Overall, corticosteroid injections are minimally invasive, are of moderate cost,
and are recommended after other non-operative options have been tried for patients who have chronic or

recalcitrant plantar fasciitis.

Evidence for the Use of Injected Glucocorticosteroids for Plantar Fasciitis
There are 6 moderate-quality RCTs incorporated into this analysis. There is 1 low-quality RCT in the

Crawford
1999

RCT

7.5

appendix.(226) (Lynch 98

Prednisolone
acetate (25mg)
plus 1ml of 2%
lignocaine vs.
25mg
prednisolone
acetate plus
1ml of 2%
lignocaine given

Mean heel pain
scores at
baseline/1/3/6
months for local
anesthetic alone:

5.5+2.1/4.0+£2.9/3.7%

3.3/3.3x2.7.
Corticosteroid plus
LA plus tibial nerve

“A steroid
injection can
provide relief
from heel pain
in the short
term. A single
steroid
injection does
not offer a

Large drop-out
rate, 48% at 6
months. Patients
allowed to
continue co-
interventions
although
analysis
controlled for co-

Copyright® 2016 Reed Group, Ltd.

138



(2 mL of
triamcinolone)

No difference
between C+D.

after a tibial block: therapeutic variates.
nerve block vs. | 5.5£2.1/4.5+£2.6/3.4% | benefit in the Statistical
2ml of 1% 2.7/ 2.5£3.2. long term. methods and
lignocaine Corticosteroid and There appears | analytical
hydrochloride LA: 5.6+£2.3/2.9+2.5/ | to be no approach not
vs. 2ml of 1% 3.6+£2.8/ 2.4+2.6. increase in specified. Data
lignocaine Local anesthetic patient comfort | suggest
hydrochloride plus tibial nerve from glucocorticostero
given after a block: anaesthetizing | id injection
tibial nerve 5.8+2.8/5.3+2.9/ the heel prior | modestly
block; 6-month | 3.1+2.7/ 0.6+1.1. to infiltration.” | superior to
follow-up. Outcomes favor placebo.
steroid at 1 month (p
= 0.02).
Blockey | 6.0 | N=22 | Hydrocortisone | Steroid vs. saline “Hydrocortiso | Randomization,
1956 heels | acetate 25mg group: relief at 1 ne acetate allocation
in 19 injection vs. week: 4/13 vs. 1/9. may be the methods unclear.
RCT with saline. Relief at 2 months: best Baseline
pain in 6/13 vs. 4/9. No substance to | comparisons not
1lor statistical analysis inject, but its provided. All
both provided but author | advantage subjects given
heels states not over saline heel cups. One-
significant. has not been | hundred percent
proved in this | follow-up
series.” although at
variable number
of months for
final visit (6-18
months). Small
sample size.
Data suggest no
benefit from
25mg
hydrocortisone,
which may have
been a
suboptimal
dosage.
Kalaci 55 |N= Group A: 2mL Pain in affected heel | “[Clorticostero | Data suggest
2009 100 autologous on a10cm VAS at 6 | id injection steroids appear
with blood only vs. months (mean * with equally effective
RCT plantar | Group B: SD): Group A peppering can | with and without
fasciiti | anesthetic (2mL | (3.53+3.06) vs. be used as a | peppering from
S of lidocaine) Group B (3.40+2.88) | first presented data.
combined with vs. Group C alternative in | No placebo arm.
peppering vs. (1.52+2.14) vs. plantar
Group C: Group D fasciitis in
corticosteroid (0.96x1.24). All cases in
(2mL of improved from which other
triamcinolone) baseline (p = 0.000), | conservative
only vs. Group C+D more effective | methods
D: corticosteroid | than A+B (p <0.05). | failed.”
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combined with Modified roles and
peppering. Maudsley score at 6
Triamcinolone months: Group C,
salt and dose excellent and good
not specified. 6- | 20/25; Group D,
month follow-up. | excellent and good
22/25, i =0.24.
Porter 6.5 |N= Low-energy VAS Scores at 0, 3, “Once plantar | Randomization
2005 132 ESWT vs. 12 months post fasciopathy methods unclear.
plantar | intralesional treatment CSI: has persisted | All had stretching
RCT fasciop | corticosteroid 5.47(2-8), 1.48 (0-7), | for more than | as co-
athy injection. 0.84 (0-7); ESWT: 6 weeks, intervention. No
presen | ESWT - 3 5.52(3-8), 3.69 (0-8), | intralesional true placebo
tfor at | applications of | 0.84 (0-4) p<0.05 at | corticosteroid | included
least 6 | 1000 pulses 3 months only injection is (compared with
weeks | 0.08/mm2 flux | favoring CSI TT more effective | non-enrolled
; density; (tenderness than ESWT subjects). Effects
follow- | Injection of 5.7 | threshold, 0,3,12 within the first | of CSI appear
upat3 | mg months); CSI: 5.3(1- | 3 months with | short term.
and 12 | betamethason | 11), 9.42(7-11), 9.6 regard to pain | Inclusion criteria
month | e (salt not (7-11); ESWT: 5.2(3- | and for most ESWT
S specified) into | 7), 3.69(0-8), 9.54 (5- | tenderness, studies include
maximal 11); p>0.05 for all but at 12 failure of
tender point. measurements month follow- | conservative
up, there is no | treatment. In this
difference case it was 1st
between the 2 | line therapy.
treatments.”
Kriss 45 | N=76 | Soft anti- Mean difference in “Patients had | Randomization
2003 unilate | pronatory pad | VAS Week 0, 1, 4, 8, | significant and | and baseline
ral vs. steroid 12, 24 (injection vs. immediate comparability
RCT heel injection (20mg | injection plus pad vs. | pain relief unclear. No
pain triamcinolone pad): Baseline: 76.1 | following blinding. Analysis
hexacetonide) |vs. 66.3vs. 71.7 p= | injection. This | of between
vs. both; 6- 0.1; Week 1: -51.5 was steroid groups
month follow- | vs. -36.5vs. -18.4 p maintained for | not presented
up period. =0.001; Week 4: - the 6-month statistically. Data
65.3 vs.-49.3 vs. - trial period. suggest benefit
20.3 p =0.001; Week | Orthoses also | of injection
8:-65.0vs. -52.1vs. | alleviate compared with
-30.9 p = 0.05; Week | symptoms but | pad.
24:-63.7 vs. -61.3 vs. | within this trial
-50.6 p=0.1. group the
Difference in pain benefit is
relief between 2 delayed.”
steroid groups and
pad-only group
stayed statistically
significant for 4
months.
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Yucel 45 | N=35 | Palpation VAS values — before “All three Randomization,
2009 heels | guided (pg) treatment: ug methods were | allocation
in 27 31.4% vs. (5.6£2.5), pg effective in methods unclear.
RCT patient | ultrasound (6.4+2.7), sg the treatment | Baseline
s with | guided (ug) (4.9+2.0); after of plantar difference in
plantar | 42.9% vs. treatment: ug fasciitis, and outcome
fasciiti | scintigraphy (1.3£1.2), pg there was no | measures
S guided (sg) (2.2+2.5), sg statistically (plantar fascia
25.7%. Using (0.8£1.0). Plantar significant thickness, fat
betamethason | fascia, fat pad difference pad thickness).
e dipropionate | thickness, fascial between Data suggest no
3.215mg; 25- echogenicity of these difference
month follow- | groups: thickness techniques in | between
up. before injection (mm): | terms of injection
ug 4.2, pg 5.4, sg 3.5; | plantar fascia | techniques. No
fat pad thickness thickness, fat | placebo arm.
(mm) before injection: | pad thickness,
ug 6.9, pg 8.3,sg 8.7. | and VAS
Significant difference | value.”
between ug and pg for
plantar fascia
thickness before
injection, p = 0.017.

HYPEROSMOLAR DEXTROSE
Injected hyperosmolar dextrose has been used for treatment of plantar fasciitis.(307) (Ryan 09)

Recommendation: Hyperosmolar Dextrose Injections for Plantar Fasciitis
There is no recommendation for or against the use of hyperosmolar dextrose injections for
treatment of plantar fasciitis.

Rationale for Recommendation
There are no quality trials for plantar fascia hyperosmolar dextrose injection. In a case series of 20
consecutive patients treated with sonographically guided injections of hyperosmolar dextrose and
lidocaine in patients with plantar fasciitis of 6 months duration, 16 reported good or excellent results with
4 unchanged.(307) (Ryan 09) This intervention has a low risk of adverse effects, is moderately costly as
it may require a series of up to 3 injections. However, the clinical efficacy is currently undefined.
Ultrasound guidance of injection was also described, although the necessity of this technique is also
undefined. Therefore, there is no recommendation for or against the use of hyperosmolar dextrose
injection into the plantar fascia.

Evidence for the Use of Hyperosmolar Dextrose for Plantar Fasciitis
There are no quality trials evaluating the use of hyperosmolar dextrose injections for plantar fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

PLATELET RICH PLASMA
Injected platelet rich plasma has been used for treatment of plantar fasciitis.

Recommendation: Platelet Rich Plasma Injections for Plantar Fasciitis
There is no recommendation for or against the use of platelet rich plasma injections for treatment
of plantar fasciitis.
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Strength of Evidence — No Recommendation, Insufficient Evidence ()
Level of Confidence — Low

Rationale for Recommendation

There are no quality trials for plantar fascia platelet rich plasma (PRP) injection. This intervention
consists of obtaining 30 to 60mL of autologous blood, centrifuging, and injecting 3 to 6mL of PRP under
ultrasound guidance.(308) (Sampson 08) This procedure reportedly is low risk of adverse effects, is
moderately costly, and may require repeat injection. There is a case series report suggesting therapeutic
efficacy, which suggests future trials of this intervention are indicated. (A case series report of 9 patients
with chronic plantar fasciitis treated with sonographically guided injections of platelet rich plasma
demonstrated good or excellent relief at 2 months with continued relief at 12 months.(309)) (Barrett 04)
However, the clinical efficacy is currently undefined. Therefore, there is no recommendation for or
against the use of platelet rich plasma injection into the plantar fascia.

Evidence for the Use of Platelet Rich Plasma for Plantar Fasciitis
There are no quality trials evaluating the use of platelet rich plasma injections for plantar fasciitis.

Invasive Therapies

CRYOSURGERY

Cryosurgery has been described for treatment of plantar heel pain.(278) (Cavazos 09) This technique
involves local application of extreme cold to the plantar fascia percutaneously.

1. Recommendation: Cryosurgery for Chronic Plantar Heel Pain
There is no recommendation for or against the use of cryosurgery for treatment of chronic
plantar heel pain.

Strength of Evidence — No Recommendation, Insufficient Evidence (l)
Level of Confidence — Low

2. Recommendation: Cryosurgery for Acute or Subacute Plantar Heel Pain
Cryosurgery is not recommended for treatment of acute or subacute plantar heel pain.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendations

There are no quality trials for percutaneous cryosurgery. A prospective case series reported 77%
success in 137 feet at 3 weeks and 24 months in patients with chronic plantar heel pain.(278) (Cavazos
09) Cryosurgery is invasive, has an undefined adverse effect risk profile, and is moderately costly.
Although potentially promising, further studies are needed, thus there is no recommendation for or
against its use to treat plantar heel pain.

Evidence for the Use of Cryosurgery for Plantar Fasciitis
There are no quality trials incorporated into this analysis.

INTRACORPOREAL PNEUMATIC SHOCK THERAPY
Intracorporeal pneumatic shock therapy (IPST) is applied invasively through a small percutaneously
placed lithotripter transducer.(310) (Dogramaci 10)

Recommendation: Intracorporeal Pneumatic Shockwave Therapy (IPST) for Select Chronic Plantar
Fasciitis

Intracorporeal pneumatic shock therapy is moderately recommended for treatment of select
chronic plantar fasciitis.
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Indications — Failure of NSAIDs, injection(s), stretching, other exercises and night splinting; demonstrable
heel spur.

Strength of Evidence — Moderately Recommended, Evidence (B)
Level of Confidence — Moderate

Rationale for Recommendation

There is one high-quality placebo-controlled trial performed as a pilot study that suggested pain relief and
satisfaction compared with sham treatment in a small population of chronic plantar heel pain and
radiographic spur.(310) (Dogramaci 09) Intracorporeal pneumatic shock therapy is invasive, requiring a
rigid probe to be directly introduced into the calcaneal spur under fluoroscopic guidance, and is thus
costly. This treatment has risk for hematoma, infection, or rupture. Thus, the use of IPST is
recommended as an alternative to surgical intervention for recalcitrant plantar fasciitis among those
patients who fail other non-operative treatments and have a heel spur.

Evidence for the Use of Intracorporeal Pneumatic Shock Therapy for Plantar Fasciitis

Thereis 1 hiih-iualiti RCT incoriorated into this analﬁsis.

Dogramaci | 8.5 N =50 Intracorporeal | VAS ESWT vs. | “Pneumatic | Chronic

2010 clinically and | pneumatic sham (0, 3 lithotripter patients
radiologically | shock wave weeks, 6 may be used | assessed at 3,

RCT confirmed (IPST) vs. months) 8.92 safely and 6 months. No
plantar sham. vs. 9.12, 2.60 effectively in | mention of
fasciitis vs.5.04p= the control for co-

0.000, 2.04 vs. | treatment of | interventions.
7.16 p =0.000; | chronic PF Data suggest

excellent/good | as an highly effective
VS. alternative to | treatment in
acceptable/poor | SWT small

92% vs. 24% (p | devices population. All
<0.001). before had

considering | radiographic
the surgery.” | spurs. Further
studies
needed to
generalize for
PF without
spurs.

PERCUTANEOUS BONE FENESTRATION
Percutaneous bone fenestration of the anteromedial aspect of the calcaneus for symptomatic relief has
been described.(311) (Hassan 09)

Recommendation: Percutaneous Calcaneus Fenestration for Chronic Plantar Heel Pain
There is no recommendation for or against the use of percutaneous calcaneus fenestration for
treatment of chronic plantar heel pain.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation
There are no quality trials for percutaneous bone fenestration. A prospective case series of 38 feet
reported 100% success rates 12 months post-operatively in patients with chronic plantar heel pain.(278)
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(Cavazos 09) Percutaneous bone fenestration is invasive, has an undefined adverse effect risk profile,
and is high cost as it is a surgical procedure performed with general or regional anesthesia. Although
potentially promising, further studies are needed, and thus there is no recommendation for or against its
use.

Evidence for the Use of Percutaneous Bone Fenestration for Plantar Heel Pain
There are no quality trials incorporated into this analysis.

RADIOFREQUENCY MICROTENOTOMY

Radiofrequency microtenotomy has been described for treatment of plantar fasciitis. This technique
involves application of radiofrequency cautery through 10 to 20 percutaneous sites into the superficial
tissue and plantar fascia. The mechanism for healing is unknown.(312) (Weil 08)

Recommendation: Radiofrequency Microtenotomy for Chronic Plantar Fasciitis
There is no recommendation for or against the use of radiofrequency microtenotomy for
treatment of chronic plantar fasciitis.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation

There are no quality trials evaluating radiofrequency microtenotomy for plantar fasciitis. A small
prospective series showed positive benefits.(312) (Weil 08) Radiofrequency microtenotomy is invasive,
has an undefined adverse effect risk profile, and is moderately costly. Although potentially promising,
further studies are needed, thus there is no recommendation for or against its use.

Evidence for the Use of Radiofrequency Microtenotomy for Plantar Fasciitis
There are no quality trials incorporated into this analysis.

Surgical Considerations

Plantar fascia release is performed in 5 to 7% of patients treated for plantar fasciitis(199, 313) (Faraj 02,
Davies 99) as a last resort when other therapies have failed. A release is commonly performed with an
open or endoscopic approach.

1. Recommendation: Surgery for Select Chronic Recalcitrant Plantar Fasciitis
Surgical release is recommended for select chronic recalcitrant plantar fasciitis. There is no
recommendation for any particular procedure or method over another.

Indications — Moderate to severe chronic plantar fasciitis patients who have failed multiple non-
surgical treatments and whose condition has lasted at least 6 to 12 months. Patients should generally
have failed NSAID(s), plantar fascia stretching, injection(s) and failed or refused other more
conservative treatment. Patients should receive pre-operative education regarding expected
outcomes.

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

2. Recommendation: Surgery for Acute or Subacute Plantar Fasciitis
Surgical release is not recommended for treatment of acute or subacute plantar fasciitis.

Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — High

Rationale for Recommendations
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There are no quality randomized trials that compare sham surgery with surgical release, none that
include surgery as a treatment arm for chronic plantar fasciitis, and none that compare efficacy of open
versus endoscopic or other procedures. There is a dearth of case series reports of surgical plantar fascia
release. Plantar fasciotomy is reported to have a complete pain relief success rate of 44%,(313) (Faraj
02) 50%,(199) (Davies 99) 61%,(314) (Conflitti 04) 68%,(315) (Hogan 04) and 69%.(316) (Jarde 03)
Complete satisfaction is also reported between 48%(199) (Davies 99) and 85%.(315) (Hogan 04)
Average return to work or daily activities can range from 1.5(314) (Conflitti 04) to 7.85 months.(199)
(Davies 99) Patients in the workers’ compensation system have reportedly faired worse in satisfaction
and lost time than those in non-workers’ compensation systems.(317) (Bazaz 07) Fascial release is also
associated with many adverse effects, including acute plantar fasciitis, forefoot stress fractures, and
calcaneal and cuboid fractures.(318) (Cheung 06) Fascial release greater than 50% of the thickness may
result in instability of the plantar arch(319) (Jerosch 04) and result in lateral column pain symptoms.(320)
(Brugh 02) There is no quality evidence on the added inclusion of spur excision or release of the
abductor digiti quinti nerve with plantar release surgery. Thus, while surgery appears to provide complete
relief to about half of patients, it is not without significant risk of complication, expense, and lack of
comparison data to other non-surgical interventions.

Therefore, surgery is recommended as an intervention after at least 6 months of other non-operative
treatments have been attempted and the patient’s symptoms are sufficient to warrant the risks of surgical
intervention. Patient education regarding suboptimal expected outcomes is recommended. There is no
recommendation for or against procedure type (i.e. open vs. endoscopic) or the adjunct procedures (i.e.
spur excision, neurolysis or release of abductor digiti quinti nerve).

Evidence for the Use of Surgery for Plantar Fasciitis
There are no quality trials incorporated into this analysis.

Foot Ulceration

Foot ulcers that arise out of occupational trauma, burns, infection, or other occupational disease (i.e.,
occupational peripheral neuropathies) and exposures or from non-occupational origins, such as diabetes
mellitus (with or without peripheral neuropathy), vascular insufficiency and non-occupational peripheral
neuropathies, may be encountered in an occupational setting. Foot ulcers may be painless; but may be
accompanied by pain, burning, or itching; and may be infected. Pressure ulcers develop as a result of
pressure, force or friction concentrated on a small area over a bone of the foot. (Landi 03, Tymec 97)
Shear (tangential) force may be important. Treatment options for foot ulcerations include local wound
care, surgical intervention and topical nerve growth factors. (Landi 03) Pressure-relieving devices are
often used. (Tymec 97) Few research studies have investigated the pressure reducing properties of such
devices.

Initial Assessment

Assessment of foot ulcer should exclude diagnoses that need aggressive or highly restrictive treatment,
or involve inadequately treated underlying disease. The patient should be assessed for cardiovascular
disease, diabetes, inflammatory disorders, peripheral neuropathy, systemic and localized infection. The
affected foot should be checked for infection or gangrene. Ulcers are graded by the depth with different
systems, (Sumpio 00; Bluestein 08) but most commonly with the Wagner grading system: (O’Neal 83)

Grade 0 — No ulcer in a high-risk patient

Grade 1 — Superficial ulcer involving the full skin thickness but not underlying tissues

Grade 2 — Deep ulcer, penetrating down to ligaments and muscle, but no bone involvement or abscess
formation

Grade 3 — Deep ulcer with cellulitis or abscess formation, often with osteomyelitis

Grade 4 — Localized gangrene
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Grade 5 — Extensive gangrene involving the whole foot

Medical History
A history adequate to exclude uncontrolled comorbidities should be conducted. Ensure that the patient is
free of fever and chills, compromise of skin in other areas than the affected foot, and sensory changes.

Physical Examination

The size, depth, and location of and condition of the area surrounding an ulcer should be recorded.
Check for exudate, odor, tunneling, undermining, sinus tracts, necrosis or eschar formation, infection,
and signs of healing (granulation and epithelialization). Assess the wound margins and areas around the
wound, including for induration, and tracking of infection or inflammation. Determine the stage of each
ulcer.

Sensation of the foot and bone and joint deformities should be carefully assessed. Evaluation of
perfusion of the foot and ankle, including dorsalis pedis and posterior tibial pulses, and of capillary refill is
helpful. Footwear should be assessed for good repair, provision of comfort and support, and freedom
from protruding, abrasive, or sharp features.

Diagnostic Studies

X-rays are indicated for those with concerns about possible underlying boney involvement, particularly
including concerns about osteomyelitis and are Recommended, Insufficient Evidence (I). Bone scans
are also indicated for those with further questions of boney involvement, particularly with indeterminate x-
rays, and are Recommended, Insufficient Evidence (I). X-rays are indicated for those with questions of
osteomyelitis.

PATIENT EDUCATION AND INFRARED TEMPERATURE MONITORING

Patient education has been used to attempt to reduce diabetic foot complications. (Lincoln 08; Donohoe
00; Borges 08; Corbett 03) One trial has used temperature detection for further preventive efforts.
(Lavery 07)

1. Recommendation: Patient Education for Diabetic Foot Complications
Patient education is recommended for prevention of diabetic foot complications.
Indications — Diabetics at risk of foot ulcers and amputations, particularly those with peripheral
neuropathy and/or arterial insufficiency.

Strength of Evidence — Recommended, Insufficient Evidence (1)

Level of Confidence — Low

2. Recommendation: Infrared Temperature Monitoring for Diabetic Foot Complications
Infrared temperature monitoring is recommended for prevention of diabetic foot complications.
Indications — Diabetics at risk of foot ulcers and amputations, particularly those with at least moderately
severe peripheral neuropathy and/or arterial insufficiency.

Strength of Evidence — Recommended, Evidence (C)

Level of Confidence — Low

Rationale for Recommendations

One moderate quality trial found no evidence patient education reduced diabetic foot infections or
amputations. (Lincoln 08) However, other moderate-quality trials have found that education changes
patient behaviors. (Corbett 03; Borges 08) A moderate-quality trial found use of infrared temperature
monitoring to be effective in preventing recurrent foot ulcers when added to footwear, diabetic education
and regular foot care. (Lavery 07) These interventions are not invasive, have no significant adverse
effects, and are low cost; thus they are recommended.

Evidence for the Use of Patient Education and Temperature Monitoring
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There are 4 moderate-quality RCTs incorporated into this analysis. (Lavery 07; Lincoln 08; Corbett 03;
Borges 08) There is 1 low-quality RCT in the Appendix. (Donohoe 00)

Lavery 6.0 | N=173 with | Standard Significant “Infrared Enhanced
2007 diabetic foot | therapy group: | difference in temperature therapy
ulceration. lower extremity | times to develop | home group had
RCT, Age range evaluation by ulcers (p = monitoring, in | fewer ulcers
multicenter 40 — 80 physician every | 0.011). Enhanced | serving as an | than other 2
trial years. 8 weeks, an therapy “early warning | groups and
education significantly sign,” appears | the other
Sponsored program about | different from to be a simple | groups were
by the foot both standard and useful 4 and 5
National complications therapy (p = adjunct in the | times more
Institute of and self-care 0.0059) and prevention of | likely to
Diabetes practices, and structured foot diabetic foot develop
and therapeutic exam (p = ulcerations.” ulcers.
Digestive insoles and 0.0055). Trend of
and Kidney footwear (n = survival better in
Diseases, 58) vs enhanced therapy
National Structured foot | than standard
Institutes of exam group: therapy or
Health. No standard structured foot
mention of therapy in exam (p =
COl. addition to 0.0107).
training to Decrease in risk
conduct a of developing foot
structured foot | ulceration in
inspection twice | enhanced therapy
a day using a group (8.5%) vs.
mirror to see standard therapy
bottom of foot group (OR 4.48
(n =56) vs [95% CI: 1.53—
Enhanced 13.14], p = 0.008)
therapy group: | and structured
digital infrared foot exam group
thermometer to | (4.71[1.60 —
measure and 13.85],p =
record 0.0061). Enhance
temperatures therapy group
on each foot (n | contacted nurse
= 59). Follow-up | due to foot
for 15 months. problems than
standard therapy
(p =0.030) or
structured foot
exam groups (p =
0.026).
Lincoln 6.0 | N=172with | Intervention At 12 months, “‘Even though | No apparent
2008 diabetes and | group: intervention group | the benefit in
recently education followed more intervention one on one
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RCT healed foot program (n = foot care was eduction in
ulcers. 87) vs Control behaviours vs. associated prevention
Sponsored group: usual control group with improved | of diabetic
by Diabetes Mean age care (n = 85). (median score: foot care foot ulcers.
UK. No 63.5[12.1] 42.0vs. 38.7, p = | behaviour,
COl. years in the Follow-up 6 and | 0.03). No there was no
intervention 12 months. significant evidence that
group and difference in ulcer | this
64.9 [10.9] incidence at 6 programme of
years in (intervention targeted
control 30%, control education
group. 21%) and 12 was
months associated
(intervention with clinical
41%, control benefit in this
41%). population
when
compared
with usual
care. The
usefulness
and optimal
delivery of
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such a high-
risk group
requires
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Corbett 4.5 | N =40 with Educational At baseline, risk “A brief, Pilot study.
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diabetes. foot care extremity educational methodolog
RCT, education (n = | ulceration was intervention y and
prospective Age range 20) vs Control high. Foot risk about baseline
26 -91 group (n = 20). | score 1.88 at standard foot | comparabilit
Sponsored years. baseline, 1.97 at | care topics y. Relatively
by the Follow-up for 6 | 6 weeks, 1.87 at | improved small
AADE and 12 weeks. 12 weeks. At 12 patients' foot | sample size.
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Foundation care knowledge efficacy as
and Carl M. (p = 0.029) and well as
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Foundation/ care practices (p | care
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ate College control group. At | Incorporating
of Nursing. 12 weeks, such
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significantly in home care
self-efficacy (p = | services may
0.014), reported enhance the
foot self-care quality of care
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practices (p =
0.003), and foot

and decrease
the incidence

care knowledge of lower-
(p = 0.007). extremity
complications.
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significant
difference
between groups
(p <0.01).
Significant
difference in item
of checking
bottom of foot (p
< 0.05).

WOUND DRESSINGS

Dressings are widely used in wound care with a vast amount of dressing types available. (Dumville 12,
13; Game 12; Veves 02; Jeffcoate 09; Jacobs 08; Shukrimi 08; Piaggesi 10) Types of dressings include
basic wound contact dressing (low-adherence dressings), advanced wound dressings (e.g., foams,
hydrogel, films), anti-microbial dressings (e.g., honey-impregnated, iodine-impregnated) and special
dressing (e.g., protease-modulating matrix dressing) which all vary in cost. (Dumville 13)

Recommendation: Wound Dressings for Management of Lower Extremity Ulcers

Wound dressings are recommended for management of lower extremity ulcers.
Indications — All lower extremity ulcers, usually on a daily basis. There is no convincing evidence of
superiority of any particular product. (Jeffcoate 09)

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation
While there are multiple moderate-quality studies, none compared wound dressings with no wound
dressings. One comparative trial found no differences between 3 types of dressings and concluded that
the least expensive should then be utilized. (Jeffcoate 09) One high-quality trial of an antimicrobial
dressing reported lower bacterial burdens at 4 weeks, but only modest, non-significant reductions in
wound size. (Sibbald 12) One moderate-quality trial of dressings of Hydrofiber® with ionic silver or
calcium alginate found modestly better healing with silver. (Jude 07) However, another similar trial found
no material differences. (Trial 10) Wound dressings are not invasive, generally have relatively low
adverse effects, may be costly over time but are recommended. With almost no head-to-head trials for
comparison, there is no recommendation for a particular formulation or product.

Evidence for the Use of Wound Dressings
There is 1 high (Sibbald 12) and 4moderate-quality RCTs (Jeffcoate 09; Jude 07; Trial 10; Piaggesi 10)
incorporated into this analysis. There are 3 low-quality RCTs in the Appendix. (Veves 02; Jacobs 08;

Shukrimi 08)

Foams
Sibbald 8.5 | N=45with | Polyhexamethyl | Bacteriology at “PHMB foam Pilot RCT
2012 leg and foot | ene biguanide week 4 dressing suggesting
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MeantSD (vs. non- detected in 5.3% | wound pain and | decreased
No mention age was antimicrobial of wounds bacterial wound
of CO or 55.8+13.13 | foam (n = 23). treated with burden.” bacterial
Sponsorship years. PHMB foam burden (p =
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Follow-up 5 dressing vs. 0.016) at 4
weeks. 33% control weeks
foam, p = 0.04). compared to
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Safety; Of AQAg
patients, 25
(37%)
experienced 1 or
more adverse
events, vs 26
(39%) of CA

patients.
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sponsorship which is matrix and an or mixed were similar for | baseline data.
or COl. diabetic foot | absorbent aetiology leg the two Relatively
ulcers. The | polyurethane ulcers and dressings.” small sample
mean age foam layer (n = diabetic foot size (n = 42).
was 68.9 for | 20) vs. Algosteril | ulcers (29%);
women and | standard silver- | few acute
66.5 for free alginate wounds (14%).
men. dressing Clinical scores of
controlled and infection
sustained over decreased
72 hours (n = significantly in
22). both groups at
day 15, 3.8+ 2.9
Follow-up for 1 in Askina
and 15 days. Calgitrol Ag, (p =
0.001) vs 3.8
+3.4 in Algosteril
group, (p =
0.007). No
adverse events
recorded during
study.

Piaggesi 4.0 |N=40 Group A treated | Healing rate “The data from | Data suggest
2010 patients with | with daily (complete this study faster healing.
diabetic instillation of closure) at 6 permit the
RCT ulcers Dermacyn months: 90% in | observation that

greater than | Wound Care Group A vs. 55% | DWC should be
Supported 5cm2 area; | (DWC) solution ingroup B (p = considered as
by a Mean age in amounts 0.002). Average | part of the
nonrestricte was 62.05 varying from 5- healing time integrated
d research years. 20mL (n = 20) 10.5 weeks in therapeutic
grant from vs. Group B- Group Avs. 16.5 | approach in all
Oculus received same weeks in Group | the cases of
Innovative medication with | B (p = 0.007). infected DF
Sciences, povidone iodine Duration of ulceration,
manufacture diluted 50% with | antibiotic therapy | alongside
s of saline. Followed | significantly surgery,
Dermacyn up weekly for 6 shorter in Group | systemic
Wound months or until A vs. Group B; antibiotics, and
Care. No complete closure | 10.1 weeks vs. revascularizatio
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COl. of lesion. 15.8 weeks (p = | nwhen
0.016). needed.”

Physical Modalities
Reduction in localized mechanical compression and/or pressure points is amongst the most common
treatment options for foot ulcers.

LOCALIZED MECHANICAL COMPRESSION/PRESSURE

Recommendation: Reduced Localized Mechanical Compression/Pressure

Reduced Localized Mechanical Compression/Pressure is recommended for foot ulcers.
Indications — All patients with foot ulcerations especially those for which ulceration is not healing. Also
recommended for prevention in particularly susceptible patients at high risk of complications (e.g., select
workers with diabetes mellitus with peripheral neuropathy; frail elderly with compromised immune,
dermatological, vascular systems).

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence - High

Rationale for Recommendation

There are no quality trials on a general approach to reduction in localized mechanical compression or
pressure/ force. These interventions include assessing whether there are poorly fitting shoes, and lack of
movement producing sustained localized mechanical compression. Yet, approaches to reduce these
forces are widely used, assumed to be of major importance, and assumed to have efficacy as localized
pressure is generally presumed to be a causal factor. These techniques are not invasive, have low
adverse effects, and are generally low cost. They are recommended for treatment of foot ulcerations, as
well as prevention in susceptible populations. There are wound care systems but no quality trials to
evaluate their efficacy. (Lerman10)

Evidence for the use of Localized Mechanical Compression/Pressure
There are no quality studies evaluating the use of localized mechanical compression/pressure for foot
ulcers.

NEGATIVE PRESSURE (VACUUM) WOUND CARE SYSTEMS
Negative pressure wound care systems have been used for treatment of chronic leg ulcers. (Eginton 03;
Akbari 07; Game 12; Page 04; Lerman 10; Mars 08; Sepulveda 09)

Recommendation: Negative Pressure (Vacuum) Wound Care Systems

Negative Pressure (Vacuum) Wound Care Systems are moderately recommended for the
treatment of chronic lower extremity ulcers.

Indications — Chronic, non-healing lower extremity ulcers, including those associated with diabetes
mellitus and venous stasis. (Vuerstaek 06)

Strength of Evidence — Moderately Recommended, Evidence (B)
Level of Confidence — Moderate

Rationale for Recommendation

There are multiple moderate-quality trials suggesting efficacy of negative pressure therapy for chronic leg
ulcers, mostly diabetic-related. Two moderate-quality trials suggested improved wound healing with a
vacuum-assisted device compared with moist gauze therapy. (Blume 08; Moués 04) Other moderate-
guality trials suggested better wound healing and fewer amputations. (Armstrong 05) (Vuerstaek 06) A
trial of -75mmHg vs. -125mmHg found no differences at 4 weeks. (Lavery 14) Another trial found no
differences between mechanically and electrically powered devices. (Armstrong 12) There are various
wound care systems and no quality comparative controls to suggest one is superior to another. Wound
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care systems are not invasive, have low adverse effects, are moderately costly, and with evidence of
efficacy are recommended.

Evidence for the Use of Negative Pressure Therapy (Vacuum Devices)
There are 6 moderate-quality RCTs incorporated into this analysis. (Blume 08; Armstrong 12; Vuerstaek

06; Lavery 14; Armstrong 05; Moues 04) There is 1 low-quality RCT in the Appendix. (Mars 08)

Blume 2008 | 7.0 | N =341with | Negative pressure | NPWT group ‘NPWT Total wound
diabetes a wound NPWT significantly appears to be | closure in
RCT stage 2 or 3 | therapy or greater for as safe as and | NPWT
calcaneal, vacuum-assisted complete ulcer more group
No mention dorsal, or closure (n=172) closure vs efficacious 43.2% vs.
of plantar foot vs. Advanced AMWT group; than AMWT for | AMWT
sponsorship ulcer =2 2 moist wound 73/169 [43.2%)] the treatment 28.8% at
or COl. cm?. Mean therapy or AMWT, | vs. 48/166 of diabetic foot | 112 days.
age of 58 predominately [28.9%], (p = ulcers.”
years. hydrogels and 0.007). Fewer
alginates (n = amputations
169). observed in
NPWT group or
Follow-up at 3and | 4.1% vs AMWT
9 months. group or 10.2%,
(p = 0.035).
Home care
therapy days to
total therapy
days for NPWT
was 9,471 of
10,579 (89.5%)
vs 12,210 of
12,810 (95.3%)
for AMWT.
Armstrong 6.5 | N =132 with | The ultraportable SNaP group “[T]his study Similar
2012 noninfected, | mechanically demonstrated provides efficacy
nonischemic, | powered Smart non-inferiority prospective, between
RCT, nonplantar Negative Pressure | vs. VAC group at | randomized groups at all
multicenter, lower (SNaP) Wound 4,8,12,and 16 | controlled trial | time points
prospective extremity Care System vs weeks: -33.08+ evidence that up to 16
diabetic and | Electrically 68.46 vs. - treatment of weeks.
Sponsored venous powered Vacuum- | 23.73+ 76.51 - wounds with a | Mean use
by Spiracur, wounds. Assisted Closure 44.62+78.35 vs. | mechanically devices:
Inc. COl, (VAC) Therapy -40.7+85.28/- powered SNAP 10.2
two authors Mean age of | System. 49.52+ 78.94 vs. | NPWT device | minutes vs.
(DGA and 65.0+ 14.2 -39.56+ 111.13/- | results in VAC 18.22
WAM) have in the SNaP | Follow-up for 4,8, | 52.91 + 77.40 similar wound | minutes.
received and 65.6 + 12, and 16 weeks. | vs. - healing
research 15.6 in the 42.73+111.13; (p | outcomes as
funding from VAC group. =0.0030, treatment with
both 0.0130, 0.0051, an electrically
Spiracur, and 0.0044). powered
Inc. and NPWT device
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KCI.

with what
appears to be
less impact on

patient’s
quality of life.”
Vuerstaek 5.5 | N =60 with Vacuum-assisted | Treatment by “V.A.C. VAC
2006 chronic leg closure (VAC) VAC associated | therapy should | significantly
ulcers of >6 | group applied to with significant be considered | better in
RCT months wound during faster time to as the complete
duration. Age | preparation stage, | complete treatment of wound
Sponsored for permanent healing, HR = choice for healing
by the Dutch SWC/VAC negative pressure | 3.2; 95% ClI, 1.7 | chronic leg compared to
department groups:23 of 125mmHg -6.2,(p< ulcers owing to | conservativ
of Kinetic (77) 23 (77). | exerted (n = 30) 0.000) and its significant e group
Concepts, vs. Therapy or preparation time | advantagesin | (median
Inc. (KCI). SWC group, HR = 2.4; 95% the time to time 29
No COl. conventional Cl,1.2-47,(p | complete days vs. 45
wound care <0.01). healing and days, p =
techniques (n = Secondary wound bed 0.0001).
30). outcome: preparation
median time compared
Follow-up for 12 recurrence rate | with
months. at month 4 (95% | conventional
Cl,0.7-7.4) wound care.”
after VAC
therapy vs.
month 2 (95%
Cl,0.5-3.6) in
control group, (p
= 0.47).
Lavery 2014 | 5.0 | N =40 with Negative-pressure | Mean+SD “[T]here was Pilot study.
diabetic foot | wound therapy wound area and | no difference No non-
RCT wounds, age | with 75-mmHg volume: in outcomes in | negative
21-90 years, | continuous 20.10+14.33cm2 | wounds pressure
No mention surgical pressure with a (125mmHg) vs. | treated with group.
of Industry lower silicone-covered 34.61+£32.92cm2 | low pressure Small
Sponsorship extremity dressing (75 (75mmHg), p = (75 mmHg) sample size
. wounds, and | mmHg) vs. 0.08. No with a silicone- | (n = 40).
ankle- 125mmHg with a differences were | coated Similar
COl, Dr. brachial polyurethane foam | found between interface and efficacy
Lavery has indices > dressing. Both treatments. high pressure | between
research 0.70. devices changed (125 mmHg) groups at 4
grants from 3x/week. with a weeks.
KCI, Osirus, MeantSD polyurethane
Health age 70.5t7.4 | Follow upto 4 foam
Point, years weeks or until interface.”
ThermoTek, (75mmHg) surgical closure.
Integra, and
GlaxoSmith 51.3+12.7
Kline, years
ConvaTec, (125mmHg).
and
Innovative
Therapies,
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Inc. He is on

speaker’s
bureau for
Shire, KClI,
and
Innovative
Technologie
sanda
consultant/
advisor for
Innovative
Therapies
and Pamlab,
L.L.C. He
has stock
ownership in
Diabetica
Solutions
and Prizm
Medical and
holds
patents with
Diabetica
Solutions.
Armstrong 50 | N=162 Negative pressure | Patients within “In conclusion, | 132/162
2005 patients with | wound therapy the NPWT group | our results patients
diabetic (NPWT) group (n (56%) showed indicate that male.
RCT partial foot = 77) received faster healing NPWT as Proportional
amputation Vacuum-Assisted | results than delivered healing at
Sponsored wounds up to | Closure (VAC) and | control group through the 12 and 16
by KCI USA. transmetatar | dressing changes | (39%). In wound | VAC Therapy | weeks
COl, two sal level and | every 48 hours vs. | closure 0.1702 System seems | similar.
authors evidence of Control group (n = | (95% asymptotic | to be a safe
(DGA and adequate 85) received Cl (0.0184- and effective More
LAL) have perfusion. dressing changes | 0.322) when treatment for frequent
received Also only everyday comparing complex dressing
research correspondin | unless authorized | NPWT to control | diabetic foot changes in
funding from gtograde 2 | by clinician. group. Complete | wounds. usual care
KCI. or 3 of the wound closure Treatment with | group (QD
University of | 16 week study, higher in NPWT | NPWT resulted | vs. Q
Texas follow-ups at day | than control in a higher 48hrs),
Diabetic Foot | 7, 14, 28, 42, 56, group (p = proportion of which may
Wound 84, and 112. 0.005). Wounds | wounds that bias in favor
Classification healed by healed, faster | of usual
system. surgical closure | healing rates, care. NPWT
higher in NPWT | and potentially | group had
Mean age 59 at 40% than fewer re- more
(12.8). control group at | amputations complete
30%. Overall, than with and faster
VAC system standard wound
helped to reduce | treatment. healing vs.
risk of second Future work conventiona
amputation in should look at | | treatment
NPWT than in the effect of at 16 weeks
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control group. rapid healing and fewer
on cost amputations
efficacy, length | . High
of hospital dropout
stay, and rate.
effectiveness,
as well as
quality of life.”
Moués 2004 | 4.0 | N =54 with Vacuum-assisted | “Ready for “In conclusion, | VAC group
full-thickness | closure or VAC- surgical therapy” | this study showed
RCT wound that therapy included for VAC group shows a decrease in
could not be | polyurethane foam | 6.00+0.52 days | positive effect | wound
Sponsored closed dressing with pore | (mediantSEM) of vacuum- surface area
in part by immediately | size of 400—-600 vs 7.00+0.81 assisted 3.8+0.5%/d
Plastic & because of mm (n = 29) vs. days for closure ay vs.
Reconstructi infection, Treatment by conventional therapy on conventiona
ve Surgery contaminatio | conventional moist | moist-treated wound healing, | | treatment
Esser n, or chronic | gauze therapy two | wounds (p = expressed as a | group of
foundation, character. times a day or 0.19). Wound significant 1.7+£0.6
“Vereniging Mean age for | more (n = 25). surface reduction of percent/day.
Trustfonds VAC and reduction area wound surface
Erasmus Conventional | Follow-up for 20 was larger in area.”
University group: 47.7+ | days. VAC-treated
Rotterdam,” 9.6/and group vs
and KClI 47.9+17.0. conservative
International group, (p <
, Houten, 0.05).
the
Netherlands.

TOTAL CONTACT CASTING

Recommendation: Total Contact Casting

Total Contact Casting is recommended for foot ulcers.
Indications — All patients with non-healing foot ulcerations are potential candidates although the

moderate-quality data are all among diabetics.
Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Low

Rationale for Recommendation
Total contact casting produced faster time to healing in a moderate quality trial, (Lavery 14) thus it is

recommended.

Evidence for the Use of Total Contact Casting

There is 1 moderate-quality RCT incorporated into this analysis. (Lavery 14)
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Lavery 2014

RCT

4.5

N = 73 with
diabetes
mellitus and
grade UT1A
or UT2A
(University of
Texas Ulcer
Classification
System)
forefoot
ulcer, no age
information
presented.

Shear-reducing
cast walker (n =
27) vs. healing
sandals (HS)
with 8-mm
Plastazote
insole (n = 23)
vs. total contact
casts, TCCs, (n
=23)

12 week study.
Follow-up every
7-10 days.

Mean+SD time to
heal (weeks) HS
vs. TCC vs.
shear walker:
8.9+3.5 vs.
5.4+2.9 vs.
6.7+4.3 (p
<0.001 TCC vs.
HS). Mean+SD
daily steps HS
vs. TCC vs.
shear walker:
4022+4652 vs.
144741310 vs.
140411234 (p =
0.014 HS vs.
TCC, p =0.007
HS vs. shear
walker). Wounds
healed per-
protocol analysis
HS vs. TCC vs.
shear walker:
50.0% vs. 88.9%
vs. 40.0% (p =
0.015 TCC vs.
HS).

“[P]atients
treated with
TCCs had the
highest
proportion of
healed
wounds and
fastest
healing time.”

Diabetic
population
studied.
Total contact
cast
associated
with fastest
healing time.

FOOT WAFFLE SUPPORT BRACE

Recommendation: Foot Waffle Support Brace
Foot Waffle Support Brace is not recommended for select patients with foot ulcers.
Strength of Evidence — Not Recommended, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation
There is one low-quality RCT suggesting worse results with a foot waffle support brace compared with
pillow support (Tymec 97) to attempt to reduce localized pressure. Foot waffle support braces are low
cost, not invasive, but also do not appear effective and thus are not recommended.

Evidence for the Use of the Foot Waffle Support Brace
There is 1 low-quality RCT in Appendix 1. (Tymec 97)

Medications

Antibiotics are indicated for most non-healing and/or infected ulcers. The antibiotic selection may require
tailoring to anticipated organism(s) and are Recommended, Insufficient Evidence (I)] in workers.

GROWTH FACTORS (becaplermin, autologous plasma concentrate, topical nerve growth factor,
topical basic fibroblast growth factor)
Growth factors have been used for treatment of chronic ulcers, including platelet-derived Becaplermin,
autologous plasma concentrate, topical nerve growth factor, and topical basic fibroblast growth factor,
Becaplermin is a cicatrizant, topical gel of platelet-derived growth factor especially used as an adjuvant
to wound care for non-healing diabetic neuropathic ulcers. (Bhansali 09, Blume 11; Embil 00; Smiell 99;
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Landsman 10; Kirsner 10; Millington 00; Ladin 00; Buchberger 11; Edmonds 00; Mulder 09; Lacci 10;
Papanas 10; Sibbald 03; Papanas 07,08; White 09; Hardikar 05)

1. Recommendation: Becaplermin (Regranex) for Select Non-healing Diabetic Neuropathic Ulcers
Becaplermin is recommended as adjuvant therapy to wound care for select non-healing diabetic
neuropathic ulcers.

Indications — Non-healing diabetic neuropathic ulcers that extend at least into the subcutaneous tissue,
have adequate blood supply. Should only be used in addition to debridement, pressure relief and
infection control.

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Low

2. Recommendation: Autologous-derived Growth Factors for Select Non-healing Diabetic Ulcers
Autologous-derived growth factors are recommended as adjuvant therapy to wound care with
collagen and oxidized regenerated cellulose for select non-healing diabetic ulcers.

Indications — Non-healing diabetic neuropathic ulcers of at least 4 weeks duration unresponsive to moist
gauze treatment that extend at least into the subcutaneous tissue, have adequate blood supply.
(Kakagia 07) Should only be used in addition to a dressing of collagen and oxidized regenerated
cellulose, debridement, pressure relief, and infection control.

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Low

3. Recommendation: Topical nerve growth factors for Select non-healing diabetic ulcers

Topical Nerve Growth Factors are recommended for select patients with foot ulcers.

Indications — Foot ulcerations that are: (i) 1-30cm2 (Landi 03) and (ii) either not healing after
approximately 2-3 weeks, or occurring in those with high risk of complications (e.g., advanced diabetes
mellitus with peripheral neuropathy; frail elderly with compromised immune, dermatological, vascular
systems).

Strength of Evidence — Recommended, Insufficient Evidence (1)
Level of Confidence - Low

Evidence for the use of Topical Nerve Growth Factors
There is 1 low-quality RCT in Appendix 1. (Landi 03)

4. Recommendation: Topical basic fibroblast growth factors for Select non-healing diabetic neuropathic
ulcers

There is no recommendation for or against topical basic fibroblast growth factor for non-healing
diabetic ulcers.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence - Low

Rationale for Recommendations

There are trials comparing becaplermin with placebo for adjuvant treatment of diabetic ulcers. (Steed 95,
06, Wiemann 98; Blume 11; Niezgoda 05; d-Hemecourt 98; Bhansali 09) While the trials often have
methodological weaknesses, they overall appear to be associated with modestly superior wound healing
rates. Becaplermin is non-invasive, has some adverse effects, is labor-intensive and is high cost;
however, in select circumstances is recommended as an adjuvant to good ulcer care to speed healing.

Copyright® 2016 Reed Group, Ltd. 159



There is one moderate-quality trial suggested faster resolution of a diabetic ulcer with a combination of
autologous-derived growth factors plus collagen and oxidized regenerated cellulose for select non-
healing diabetic neuropathic ulcers. (Kakagia 07) This combination therapy is non-invasive, has some
adverse effects, is labor-intensive and is high cost, however, in select circumstances is recommended as
an adjuvant to speed healing.

One low-quality randomized controlled trial assessing topical nerve growth factor (TNGF) suggested
fairly strong efficacy. (Landi 03) Topical Nerve Growth Factors are not invasive, has adverse effects and
is costly, but is recommended for select patients. There is one low quality trial regarding topical basic

fibroblast growth factor and thus insufficient evidence for a recommendation.

Evidence for the Use of Growth Factors
There are 17 moderate-quality RCTs incorporated into this analysis. (Blume 11; Wieman 98; Niezgoda
05; Steed 06; d’Hemecourt 98; Hardikar 05; Bhansali 09; Fernandez-Montequin 09; Uchi 09;
Viswanathan 06; Kusumanto 06; Lyons 07b; Fife 07; Brgido 06; Reyzelman 09; Purandare 07; Kakagia
07) There are 7 low-quality RCTs (Steed 95; Landi 03; Huang 14; Akbari 07; Eginton 03; Landsman 10;
Richard 95) and 1 other study (Lyons 07) in the Appendix.

Becaplermin

Blume 2011
RCT

No mention
of
sponsorship.
COl:
GAM501
and FCG
are products
in
developmen
t by Cardium
Therapeutic
s Inc., Lois
A. Chandler
is an
employee of
and owns
stock
options in
Cardium
Therapeutic
s, Inc.
Robert L.
Engler is a
Consultant
to and owns
stock
options in
Cardium

7.0

N =129
patients with
Wagner
Classificatio
n Grade 1
cutaneous
lower
extremity
ulcer
between 1.5
and
10.0cm?;
mean age
56.9 years.

GAM501
Group-
Ad5PDGF-B
(Becaplermin)
combined with
Formulated
Collagen Gel-
Sub group,
one treated at
week 1, group
2 treated at

weeks 1 and 4.

Data analysis
combined both
groups (n =
72) vs.
Formulated
Collagen Gel
(FCG) Group-
Sub group,
one treated at
week one,
group two
treated at

weeks 1 and 4.

Data analysis
combined both
groups (n =
33) vs.
Standard of
Care (SOCQC)
Group (n =

No significant
difference for ulcer
closure incidences
between groups
31% in SOC, 45%
in FCG and 41%
in GAM501 (p
>0.05). All groups
showed significant
increase in
cumulative wound
healing rates
(decrease in
radius of ulcer)
from week 2 on
compared to
baseline. FCG
showed a
significant
decrease in radius
size vs. SOC from
day 1 to week 1,
1.97 mm/week vs.
0.78 mm/week (p
<0.05) and from
day 1 to week 2;
1.37 vs. 0.63 (p
<0.05). GAM501
did not show
significant
differences
compared to SOC.

“We conclude
from this
exploratory trial
that a single
application of
GAM501 or
FCG increases
the healing rate
of neuropathic
DFUs for the
first two weeks
after treatment;
whereas SOC
with weekly
visits seems to
have a much
smaller and
delayed effect
on wound
healing rate.”

At 1 week
GAM501
and
Formulated
Collagen
Gel
improved
healing
rates vs.
standard of
care control.
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Therapeutic 19).
S. Barbara
K. Follow-up for
Sosnowski 12 weeks.
is a named
inventor of
an
applicable
patent and
currently an
employee of
Pfizer. Other
authors
were
principal
investigators
and have no
financial
relationship
with
Cardium
Therapeutic
S.
Wieman 6.5 | N=382 Becaplermin The 100 group “Becaokernub Phase 3 trial
1998 patients with | Gel 30 group: | showed a 50% gel 100 pg/g, in | suggesting
type 1 or 2 30ug/g of incidence of conjunction with | becaplermin
RCT diabetes 0.01% complete healing good wound 100ug/g
and chronic | Regranex gel at week 20 vs. care, associated
No mention low- (n=132) vs. 35% in placebo (p | significantly with better
of extremity Becaplermin =0.007) and 36% | increased the wound
sponsorship. ulcers; Gel 100 group: | inthe 30 group (p | incidence of healing than
COl: T.J.W mean age 100ug/g of <0.05). The 100 complete placebo or
has served 58 years. 0.01% group also showed | wound closure | beclaplermi
asa Regranex gel | a significantly and significantly | n 30ug/g.
member of (n =123) vs. decreased time to | reduced the
an advisory Placebo achieve complete | time to
group for Group- healing vs. complete
and has Identical to placebo; 86 days closure of
received vehicle vs. 127 days (p = | chronic diabetic
research component of | 0.013). neuropathic
support and gel with active ulcers.”
honoraria for drug, however
speaking it was saline.
from (n =127).
Johnson &
Johnson. Follow-up for
TIW, IMS 20 weeks.
and YS hold
stock in
Johnson &
Johnson.
Niezgoda 55 |N=90 OASIS Wound | At 12 week follow- | “In this study, Open label,
2005 patients with | Matrix Group: | up 18 (49%) in OASIS was as | unblinded.
at least 1 an acellular OASIS group were | effective as Wound care
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RCT diabetic foot | biomaterial considered healed | Regranex Gel differed
ulcer; mean | derived from vs. 10 (28%) in treating full- between
No mention age 57.6 pig small patients in thickness groups.
of years. intestine Regranex group (p | diabetic foot Baseline
sponsorship submucosain | =0.055). In ulcers and comparabilit
or COl. combination subgroup analysis, | appearstobea | yin DM
with standard OASIS showed a | viable treatment | differed of
care. (n = 50) significantly higher | option for these | unclear
vs. Regranex number of healed | patients.” significance.
Group- ulcers vs. Substantiati
Regranex with | Regranex for on of
a secondary Plantar Ulcers; 14 blinding
dressing and (52%) vs. 3 (14%) unclear.
standard care. | (p = 0.14) and for Patients
(n = 48). Type 2 Diabetes; followed up
12 (63%) vs. 8 to 12
Follow-up for (29%) (p = 0.034). weeks, and
12 weeks. There were 17 given option
Complications/Adv of cross-
erse Events in over
OASIS group vs. treatment if
10 in Regranex healing did
group (p >0.05). not occur.
Significantly
more
patients in
OASIS
group (49%)
had type 1
diabetes
than in
Regranex
Gel group
(22%) (p =
0.018).
Steed 2006 55 | N=118 PDGF group- Healing rates in “PDGF applied | High
with chronic, | rhPDGF-BB gel group vs. once daily was | dropout
RCT full- (Becaplermin) | placebo group at 6 | effective in rate. PDGF
thickness, gel applied at | weeks: 29 (48%) healing chronic | effective vs.
No mention lower- dose vs. 14 (25%); p = diabetic placebo for
of extremity equivalent to 0.01). neurotrophic healing
sponsorship diabetic 2.2 foot ulcers ulcer rate.
or COl. neurotrophic | micrograms Median reduction | when used in
ulcers of at | until in wound area gel | conjunction with
least 8 completely vs. placebo group: | good wound
weeks. healed, or 20 98.8% vs 82.1%; p | care.”
Pooled from | weeks (n =61) | = 0.09.
10 centers. | vs. Placebo
Mean age Gel Group-
not Saline Gel
provided. (n =57).
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dHemecourt | 5.0 | N=172 Wound Care 22% of Patients in | “In conclusion, High
1998 patients with | Group- good the wound care the results dropout
type L or2 | wound care alone group presented here | rate. P-
RCT diabetes alone — Sharp | achieved complete | demonstrate values not
and chronic | debridement of | wound closure at | that treatment provided
No mention lower ulcers to 20 weeks with NaCMC and
of extremity remove compared to 36% | gel does not statistics not
sponsorship diabetic calluses, fibrin | of NaCMC group impact wound clear
or COl. ulcers. All and necrotic and 44% of the healing whether
received tissue (n = 68) | Becaplermin negatively; there was a
sharp vs. NaCMC group. Mean time | NaCMC gel significant
debridement | Group- good to achieve may have a relationship
of ulcer; wound care complete closure beneficial effect | or not.
mean age plus NaCMC was 85 days in the | on wound Appears to
58.3 years. | gel (n=70) vs. | Becaplermin healing when show
Becaplermin group, 98 days in | compared with | comparable
Group- the NaCMC group | good wound results.
100ug/g of and >141 days in | care practice
0.01% the wound care alone in
Regranex gel group. P-values patients with
plus good not given. chronic diabetic
wound care (n ulcers of the
= 34). Follow- lower
up for 20 extremity.”
weeks.
Hardikar 50 |N=111 Placebo gel (n | Complete healing | “[T]he efficacy Pragmatic
2005 withtype 1 | =58) vs. (achieving a assessed at 10 | RCT.
or 2 rhPDGF-based | functional score of | weeks in the Treatment
diabetes gel (n =53). 1) reported at end | present study administrati
mellitus, 18- | Both used of 10 weeks: 71% | showed that on not
80 years, <3 | 1.5mm layers | (39/55) rhPDGF rhPDGF-based | standardize
full- of gel and group vs.31% gel healed a d. At 10
thickness covered with (18/58) placebo greater weeks,
chronic moist saline group, p <0.001). percentage of (39/55),
neuropathic | gauze. At 20 weeks: 85% | patients and 71% of
ulcers of at | Dressings (47/55) vs. 53% also healed rhPDGF
least 4 changed daily. | (31/58), p <0.05. patients faster had
weeks and caused a complete
duration on | Follow-up for greater ulcer
lower 20 weeks. reduction in the | healing
extremity ulcer size than | compared to
(Stages llI- placebo.” (18/51) 31%
V). in the
MeantSD placebo
age group. At 20
54.5+9.9 weeks,
(placebo (47/55) 85%
group) and had
54.749.0 complete
years ulcer
(treatment healing
group). compared to
31/58 (53%)
in the
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placebo

group.
Bhansali 45 |N=20 Platelet- Mean duration of “In conclusion, Small
2009 patients with | derived growth | healing target the results of sample size
at least one | factor group ulcers 50.10 days | this study (n = 20).
Prospective neuropathic | (PDGF): Arh- | in PDGF group suggest that Baseline
RCT plantar ulcer | PDGF-BB and 86.10 days in | within the setting | wound size
of Wagner’'s | (Becaplermin) | SWC group; a of TCCoff- not
No mention grade 22; 0.01% 41.8% reduction in | loaded patients | comparable.
of mean age Regranex gel favor of PDGF with diabetic Short-term
sponsorship. 50.6 years. | (n =10)vs. group (p <0.02). neuropathic use of
No COl. Standard Ulcers completely | large plantar PDGF-BB
Wound Care healed by 90 days | ulcers, short- gel
group (SWC) in PDGF group vs. | term use of rh- associated
moist saline 120 days in SWC | PDGF-BB gel with
used (n =10). | group (p <0.05). reduced the time | increased
Reduction of size | to complete wound
Follow-up at of ulcer did not healing healing vs.
30, 60, 90, 120 | show significant considerably SWC by 30
and 150 days. | difference compared to days.
between groups. SWC.”
Autologous-derived growth factors
Uchi 2009 6.5 | N=150 with | Placebo group | Area of ulcer “The findings Data
non- (n=51) vs. decreased by obtained in this | suggest a
RCT ischaemic 0.001% bFGF | 275%: 57.5% trial showed dose-
diabetic group (n =49) | (27/47) vs. 72.3% | wound healing | response
Supported ulcers vs. 0.01% (34/47) vs. 82.2% | accelerating relationship
by Kaken measuring bFGF group (n | (37/45) in the effects of bFGF | s
Pharmaceuti <900 mm?. =50). placebo, 0.001% on diabetic suggesting
cal Co. Ltd. bFGF and 0.01% | ulcers.” potential
No mention Follow-up for 8 | bFGF groups, efficacy.
of COl. weeks. respectively (p =
0.025 between the
0.01% bFGF and
placebo groups).
Fernandez- 6.5 | N=149 Group | Ulcer closure “It was Wagner’s 3
Montequin with received occurred in 41 concluded that | or 4. High
2009 Wagner's rhEGF 75ug, 3 | (77.4%), 25 recombinant dropouts.
grade 3 or 4 | times per week | (52.1%) and 27 human EGF Data
RCT diabetic foot | (n = 53) vs. (56.2%) from I, Il (rhEGF) local suggest
ulcers Group I and group I, injections offer | efficacy.
Sponsored (DFUSs). Age | received respectively, (p = a favourable
by The =18 years rhEGF 25 ug, | 0.018). risk—benefit
Ministry of old. 3 times per balance in
Public week (n =48) | The granulation patients with
Health of vs. Group lll or | tissue covering advanced
Cuba. placebo 250% of ulcerat2 | DFU.”
C.V.S. and administrated | weeks; achieved
P.AL.S. are together with by 19/48 controls
employees standardized vs 44/53 in 75ug
of the Centre good wound group, OR =7.5;
for Biological care, 3 times 95% (CI) 2.9-18.9
Research, per week (n = | vs. 34/48 in 25ug
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.B.A. works 48). group, OR = 3.7,
at CIGB 1.6-8.7.
itself and is Follow-up for
author of 3,6and 12
patent that months.
sustains
project.
JILF.M.is
also
coauthor.
Viswanathan | 5.0 | N=60with | Treatment 90% of ulcers “This phase llI Phase 3
2006 target ulcers | group or healed in 15 multicenter trial. Study
no less than | rhEGF 30-g weeks vs. 22 study group
RCT 2 cm and no | tubes twice weeks in the established the | exhibited
more than daily until control group. safety and quicker
Sponsored 50 cm2in wound healed | Chances of non- efficacy of healing
by Bharat area. Ages | or until end of | healing within 15 rhEGF times
Biotech of 18 and 65 | study (n = 30) | weeks 14% in test | formulated gel compared
International years. vs. Placebo group and 50% in | and found the with
Limited. No tubes water control. gel healed placebo.
mention of based and did diabetic foot
COl. not include Those with an ulcers faster
active ulcer area >6 cm than treatment
ingredient, in test group with placebo.”
twice daily (n = | exhibited better
29). Follow-up | healing vs. control
for 15 weeks. (p <0.002).
Kusumanto 5.0 | N=54 with | Control group | Atfinal “[W]e did not Longer ulcer
2006 diabetic foot | (n = 27) vs. assessment, meet the duration in
ulcers Vascular phVEGF group primary end controls (5
RCT and/or rest | endothelial had significantly point of a vs. 3
pain >2 growth factor higher percentage | reduced months). No
Sponsored weeks, (2000 pg; of hemodynamic amputation rate. | difference in
by Fornix failure of PhVEGF¢s5) improvement and | We did, amputations
BioSciences. conventiona | treatment improvement in however, . Some data
No mention | treatment, | group (n = 27). | skin ulcer vs. demonstrate favor growth
of COl. serious limb control group; that factor.
ischemia, Both groups hemodynamic — intramuscular
type 1 or 2 received their | 33% vs. 6%, (p = injections of the
diabetes; allocated 0.05). Ulcer naked plasmid
Mean age treatment at improvement — DNA encoding
68.4 for baseline and 33% vs. 0%, (p= | VEGF165
control 28 days. 0.01). (phVEGF165)
group and significantly
68.7 for Assessments improved
phVEGF at baseline, 7, wound healing
group. 14, 35, 42, 72 and reduced

and 100 days.

hemodynamic
insufficiency
compared with
placebo.
Importantly, in
the responders
these clinical
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improvements
resulted in
improved
physical
functioning
(mobility, and
daily activities
such as
washing,
dressing, and
cleaning) and
improved social
functioning as
detected by the
RAND-36
guestionnaire
for QOL.
Therefore
“response” as
defined in this
study seems to
be a meaningful
notion.”

Lyons 2007 5,0 | N=46with | 2.5% 50% of ‘[T]alactoferrin | Study
diabetes Talactoferrin participants in was a safe and | Phase 2-
RCT mellitus gel group (n= | treatment groups | well-tolerated same article
HbA,c 6- 15) vs. 8.5% reduced ulcer size | treatment of as above.
Sponsored 13%, full Talactoferrin 275% compared to | diabetic Small
by Agennix, thickness gel group (n= | 25% of neuropathic foot | samples.
Inc. and the diabetic foot | 15) vs. participants in ulcers without High
National ulcer below | Placebo gel placebo group, associated dropouts.
Institute of that ankle group (n = 16). | approaching adverse events | Data
Arthritis and that has not significance (p = or laboratory suggest no
Musculoskel reduced in Groups 0.091). No abnormalities. differences
etal and Skin size 230% instructed to statistically In addition, in healing
Diseases of in past 4 apply gel twice | significant talactoferrin during
the National weeks with | daily to ulcer differences enhanced the treatments —
Institute of typical for 12 weeks reported between | rate of healing modest
Health. treatments, | alongside varying in these ulcers. | differences
post typical wound | percentages of A phase 3 will appeared
debridement | care. talactoferrin gel. be required to later.
size confirm these
between 0.5 | Assessments results."
to 10 cm? | at baseline, 30
transcutane | days, 90 days
ous oxygen | and 180 days.
tension
230mm Hg
or ankle-
brachial
index =0.7;
Mean (£SD)
age 58
(x10) for
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2.5% gel

group, 53
(x15) for
8.5% gel
group and
56 (+14) for
placebo gel
group.
Fife 2007 5.0 | N=60with | 1mg ITT population, “These results Phase 1/2
diabetic foot | Chrysalin® 61% (11/18) of indicate the study report.
RCT ulcers. twice weekly ulcers treated at potential safety | High
Median age | for up to 20 10mg dose and efficacy of | dropouts.
Sponsored for the weeks or until | achieved complete | Chrysalin® for | Data
by Chrysalis saline ulcer reached | closure vs 52% treatment of suggest
BioTechnolo placebo, 1, | complete (11/21) in 1mg diabetic foot efficacy.
gy Inc., and 10mg closure, dose and 48% ulcers.”
Galveston, groups were | Bandages (20/21) in saline-
TX, a 54.7, 59.6, removed treated group.
spinout of and 53.7. during twice-
UTMB, weekly visits In PP population,
Galveston. for evaluation incidence of
Dr. Carney’s (n = 20) vs. complete ulcer
research 10mg closure was 57%
related to Chrysalin® (8/14) for 10mg
this twice weekly dose, 45% (5/11)
technology for up to 20 for 1mg dose and
are weeks (n=18) | 33% (5/15) in
monitored vs. Saline saline placebo.
and twice weekly Median time to
managed by for up to 20 80% closure of 32
UTMB weeks (n = days for 10mg
Conflicts of 21). dose, 47 days for
Interest 1mg dose, and 57
Committee. Follow-up for days for saline
up to 20 control.
weeks.
Reyzelman 45 |N=86 Study Group- | There was a “The results of | Data
2009 patients with | received single | significantly higher | this suggest
diabetes application of rate of complete prospective, efficacy.
RCT and human ulcer closure in randomised,
University of | acellular study group multicentre
Supported Texas (UT) | dermal compared to study indicate
by Wright grade 1 or 2 | regenerative control group; that diabetic
Medical ulcer. Mean | tissue matrix 32/46 69.6% vs. foot ulcers
Technology, Age was graft (n = 47) 18/39 46.2% (p = | treated with AM
Inc. 56.3 years. | vs. Control 0.0289). No therapy have a
(Arlington, Group: significant two to three
TN). Support standard difference times higher
included wound care between groups probability of
compensatio management for time it took to healing
n to study (n =39). completely heal; compared with
personnel, 5.7 weeks vs. 6.8 those with
providing Follow-up for weeks (p >0.05). standard of
AM therapy 12 weeks. care
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at no charge
and

management.”

statistical
analysis.
DGA and
Orthopaedic
Research &
Reporting,
Ltd received
research
funding from
Wright
Medical
Technology,
Inc.
Brigido 2006 | 4.5 | N=28 A single 12/14 patients “Patients with Pilot study.
diabetic application of | treated with chronic ulcers of | Data
RCT patients with | Graftjacket Graftjacket were various suggest
full- tissue matrix, healed by 16 aetiologies who | efficacy.
No mention thickness plus mineral weeks and only were treated
of wounds for | oil-soaked fluff | 4/14 patients in with Graftjacket,
sponsorship at least 6 compression the control group. | a human
or COl. weeks. dressing (n = acellular
Mean age 14) vs. Control | Average time to regenerative
for treatment of heal 11.92 weeks | tissue matrix,
Graftjacket / | wound gel with | and 13.50 weeks showed a
and gauze for control group. statistically
Debridemen | dressings (n = significant higher
t group: 14). Final ulcer area / percentage of
61.43 (7.18) depth / volume wound closure
/ 66.21 Follow-up for and number of by week 16 than
(4.37). 16 weeks. ulcers healed in the patients
favor of treated with
Graftjacket, (p sharp
<0.001). debridement
only.”
Kakagia 40 |N=54 Promogran Both promogran “IW]e have Data
2007 diabetics only group (n = | and autologous shown that suggest
with foot 18) vs. growth factors dressing combination
RCT ulcers, or Autologous treatment group nonhealing therapy
soft tissue growth factors | demonstrated diabetic foot superior and
No mention defects, group (n = 18) | significantly ulcers with no
of present >3 | vs. both greater reduction modulators of differences
sponsorship months; Promogran in all dimensions the wound between
or COl. Mean (zSD) | and of wound environment in individual
age 58 autologous compared to other | combination with | treatments.
(x10) for growth factors | two groups, (p the
group A, 57 | group (n = 18). | <0.001). administration of
(x12) for autologous
group B and | All groups growth factors
61 (£9) for received significantly
group C treatment for 8 accelerates the
weeks. healing rate. It is
suggested that
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Assessments rebalancing of
at baseline and the wound
8 weeks. microenvironme
nt by using
dressings that
inhibit proteases
should initiate
the repair
process and
increases the
healing potential
of autologous
growth factors.”
Purandare 40 |[N=50 Group A: Seventeen “Diabetic Sparse
2007 patients with | Study drug patients in study patients with foot | data. Non-
diabetic foot | (Tinospora group improved ulcerson T. significant
RCT ulcers cordifolia) (73.9%) compared | cordifoliaas an | results.
greater than | administered in | to 13 patients in adjuvant therapy
No mention 4cmin prepackaged the placebo group | showed
of diameter. numbered (59.1%), this significantly
sponsorship Mean age bottles for 1 difference was not | better final
or COl. was 56.29 month (n=25) significant outcome with
years vs. Group B- between groups (p | improvement in
Placebo- same | = 0.292). There wound healing.
timeline with was no significant | Reduced
same medical | difference debridements
treatment as between group A | and improved
well (n = 25). and B for mean phagocytosis
change in wound were statistically
Follow-up for 3 | severity score; significant,
months. 14.39 vs. 10.59 (p | indicating
=0.149), or beneficial effects
change in mean of immuno-
ulcer depth; 2.17 modulation for
vs. 1.36 (p = ulcer healing.”
0.096).

GRANULOCYTE COLONY-STIMULATING FACTOR

Granulocyte colony-stimulating factor (GCSF) is a glycoprotein cytokine that stimulates the formation of
granulocyte cell colonies in bone marrow. Although expensive, GCSF can be used to improve neutrophil
function in those with infected diabetic foot ulcers. (Papanas 07, Edmonds 00; Viswanathan 03; Papanas
07, Cruciani 05, Nelson 06, Peters 12, Nelson 06, Bennett 03, Reed 04) A systematic review of the
literature concluded GCSF lacks evidence for its use. (Cruciani 13)

Recommendation: Granulocyte Colony-Stimulating Factor
Granulocyte colony-stimulating factor is recommended for treatment of particularly challenging

diabetic foot ulcers.

Indications — At least moderate sized ulcers (0.5-3cm) with neuropathy (Kastenbauer 03), threatening
amputations (De Lalla 01) and/or extensive cellulitis. (Gough 97)

Strength of Evidence — Recommended, Insufficient Evidence (I)
Level of Confidence - Low

Rationale for Recommendation
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Overall literature is relatively sparse and somewhat conflicting, yet the higher quality studies suggest
efficacy. One study suggested C-SCF was associated with faster reductions in pathogens, (Kastenbauer
03) one study found shortened hospital stays (Gough 97) and another found fewer amputations. (De Lalla
01) Yet, another found no reduction in hospital stays. (Yonem 01) While there is somewhat conflicting
literature, the higher quality literature suggests efficacy, thus G-CSF is recommended on a highly select
basis for treatment of particularly difficult diabetic foot ulcers.

Evidence for the Use of Granulocyte Colony-stimulating Factor
There are 4 moderate-quality RCTs incorporated into this analysis. (Kastenbauer 03; Gough 97; Delalla
01; Yonem 01)

Kastenbau 6.5 |N=37 G-CSF 5ug/kg | Mean+SD “[A]lntibiotic Small sample
er 2003 diabetic injected leukocyte count and non- size. G-CSF
patients with | subcutaneously | (10°xL™) at day weight- associated
RCT moderate , stopped if 10: G-CSF bearing with pathogen
sized neutrophil count | 40.8+16.3 vs. therapy (bed | reduction
No mention (diameter 0.5 | >50.000/l and placebo 9.3+8.3 rest) faster than
of —-3cm) leukocyte count | (p = 0.00005). accelerated placebo
sponsorshi infected >75.000/l (n = the resolution | leading to
p or COI. neuropathic | 20) vs. placebo, of cellulitis in | earlier
Amgen (abnormal 0.9% sterile infected foot resolution of
Austria 10g- saline injected ulcers. cellulites.
provided monofilamen | subcutaneously Additional
funding for t test) foot (n=17) fora 10 treatment with
Neumann ulcer of day in-hospital G-CSF had
who Wagner's stay. All no further
assisted in grade 2 or 3. | patients put on beneficial
monitoring Mean age G- | bed rest and effect.”
and CSF treated with i.v.
analyzing 60.8+11.1 antibiotics
the study. years, (clindamycin
placebo and
58.2+8.1 ciprofloxacin)
years. until
inflammation
improved.
Gough 6.0 | N=40 G-CSF: initial Median time to “This study Small sample
1997 diabetic dose of 5ug/kg | hospital showed that size. G-CSf
patients with | daily and then discharge (days): | in diabetic shortened
RCT extensive lowered to G-CSF 10 vs. patients with hospital stay,
cellulitis 2.5ug/kg daily placebo 17.5 (p = | foot infection | accelerated
No mention (acute after 2 doses if | 0.02). Median G-CSF wound
of spreading neutrophil count | time to resolution | treatment healing
sponsorshi skin infection | higher than of cellulitis (days): | significantly (cellulitis),
p. COlI, with 25x10°%L and G-CSF 7 vs. accelerated and
Gough was involvement | stopped if placebo 12 (p = resolution of decreased
supported of neutrophil 0.03). Median cellulitis, antibiotics.
by a grant subcutaneou | >50x10%L (n = | time to withdrawal | shortened The
from s tissues, 20) vs. placebo, | of intravenous hospital stay, | mechanism
Amgen Ltd, characterize | saline (n = 20) antibiotics (days): | and may be
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CA, USA. d by daily as an G-CSF 8.5 vs. decreased related to
erythema in | injection for 7 placebo 14.5 (p = | antibiotic increases in
association days. All 0.02). Median requirements. | neutrophil
with purulent | patients time to negative ” superoxide
discharge received 4 swab culture production.
with or antibiotics (days): G-CSF 4
without (ceftazidmine, vs. placebo 8 (p =
lymphangitis) | amoxicillin, 0.02).

. Mean age flucloxacillin,

G-CSF 65 and

years, metronidazole)

placebo 66 intravenously

years. until cellulitis
and ulcer
discharge
resolved.
Patients
followed until
resolution of
infection and
discharge from
hospital.

De Lalla 45 | N=40adult | Conventional NS between “[Tlhe Relatively

2001 diabetic treatment: local | groups for administration | small sample
patients with | treatment bacterial species | of G-CSF for | size.

RCT limb- (debridement, or number of 3 weeks as Comparable
threatening daily inspection, | isolates per an adjunctive | results in,

No mention infection (full- | cleaning with species. therapy for both

of thickness sterile water, Mean+SD limb- conventional

sponsorshi ulcer, >2cm | disinfection with | neutrophill threatening therapy and

p or COI. of cellulitis povidone iodine, | counts: G-CSF diabetic foot G-CSF group.
with or surgical removal | 25,200+3,500 vs. | infection was | At 6 months
without of necrotic control associated the G-CSF
lymphanagitis, | tissues, and 6,500+4,400 with a lower group had
bone or joint | occlusive cells/mm? rate of fewer
involvement, | dressing of foot | (p=0.002). amputation amputations
and systemic | lesions, oral Amputations at 9 | within 9 (3) vs. (9) in
toxicity). ciprofloxacin weeks: G-CSF 3 | weeks after the
Mean age G- | 750mg 2x/day vs. control 9 the conventional
CSF plus clindamycin | (p=0.038) commenceme | treatment
56.6+8.6 300mg 4x/day) nt of standard | group.
years, plus systemic treatment.”
control group | antibiotic
59.819.6 therapy (n = 20)
years. vs. conventional

treatment plus
systemic
antibiotic
therapy plus
glycosylated
recombinant
human
granulocyte
colony-
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stimulating
factor (G-CSF)
subcutaneously
263pug daily for
21 days (n =
20).
Assessments
weekily first 21
days and every
2 weeks for 6
weeks following.
Follow-up for 6
months.

Yonem
2001

RCT

No mention
of
sponsorshi
p or COIl.

4.5

N =30
diabetic
patients with
pedal
cellulitis or
Wagner's
grade 2 or
less lesion
on their feet.
Mean age G-
CSF group
60.3+1.3
years,
standard
group
61.0+1.4
years.

Standard
treatment: local
wound care and
parenteral
antibiotherapy,
ciprofloxacin
and
metronidazole
intravenously (n
=15) vs. G-
CSF 5ug/kg
subcutaneously
daily and
stopped if
neutrophil count
>45x10%/ in
addition to
standard
treatment (n =
15). Patients
were followed
until hospital
discharge.

MeanzSD
neutrophil count
post-treatment:
G-CSF group
48700+1000 vs.
standard group
4800+300 (p
<0.001).

“Although G-
CSF improves
neutrophil
function as
well as
increasing the
absolute
numbers, this
improvement
is not
associated
with
shortening of
duration of
antibiotic
administration,
duration of
hospital stay
or need for
amputation in
diabetic foot
infection”

Small sample
size (n = 30),
appears to
lack efficacy
GCSF
increased
neutrophil
counts but
was not
associated
with
decreased
antibiotic
administration
or shortened
hospital
stays.

PROSTACYCLIN ANALOGUES (ILOPROST)
Prostacyclin analogues have been used to treat diabetic ulcers. (Sert 08)

Recommendation: Prostacyclin Analogues (lloprost) for Diabetic Ulcers
There is no recommendation for or against prostacyclin analogues (iloprost) for treatment of

diabetic foot ulcers.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation
Prostacyclin analogues, including iloprost, have not been studied in quality studies and thus there is no
recommendation.

Evidence for the Use of Prostacyclin Analogues (lloprost)

There is 1 low-quality in the Appendix. (Sert 08)
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LOW-MOLECULAR WEIGHT HEPARINS
Low-molecular weight heparins have been used to treat diabetic foot ulcers. (Rullan 08)

Recommendation: Low Molecular Weight Heparins for Diabetic Foot Ulcers
There is no recommendation for or against the use of low molecular weight heparins for

treatment of diabetic foot ulcers.

Strength of Evidence — No Recommendation, Insufficient Evidence (1)
Level of Confidence — Low

Rationale for Recommendation
There is one exploratory trial suggesting potential efficacy. Additional, confirmatory studies are needed
before an evidence-based recommendation is made.

Evidence for Low-Molecular Weight Heparins
There is 1 exploratory RCT incorporated into this analysis. (Rullan 08)

Rullan 2008 | 8.0 N=70 Bemiparin Ulcer “[TThis “Exploratory
patients with | Group- improvement exploratory trial.” Data

RCT diabetes and | Administered at | rates at 3 months | trial provides | suggest
with a foot 3500 IU/day for | were significantly | a ‘proof of efficacy.

Supported ulcer first 10 days higher in the concept’ of

by the persisting for | followed by Bemiparin group | the potential

Primary >3 months. 2500 IU/day for | compared to the | usefulness of

Health Care Mean age 3 months (n = Placebo group; bemiparin in

Manageme 64.5 years. 37) vs. Placebo | 26/37 70.3% vs. | the treatment

nt of Group: 0.2mL 15/33 45.5 %, (p | of diabetic

Mallorca of isotonic = 0.035). There foot ulcers.”

(Ib-Salut), saline was not a

Carlos llI administered for | significant

Health 3 months (n = difference

Institute 33). between the two

(RedIAPP group for

network Follow-up for 3 | complete healing

RD06/0018 months. rates Bemiparin

), Ministry vs. Placebo;

of Health, 35.1% vs. 33.3%

Public (p=0.874). In the

Health subgroup of

Research Wagner grade I

Fund (FIS) ulcers Bemiparin

(grant PI: showed a

02/1704) significantly

and higher rate of

Laboratorio complete healing

s compared to

Farmacéuti placebo; 50% vs.

cos Rovi, 0% (p=0.047).

S.A., Spain.

No COl.
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COMPLEMENTARY AND ALTERNATIVE MEDICATIONS

Herbal products have been used to treat diabetic foot ulcers. (Leung 08)

Recommendation: Complementary and Alternative Medications for Diabetic Foot Ulcers
There is no recommendation for or against the use of complementary and alternative medications
for treatment of diabetic foot ulcers.

Strength of Evidence — No Recommendation, Insufficient Evidence (I)
Level of Confidence - Low

Rationale for Recommendation
Complementary and alternative medications have not been studied in quality studies and thus there is no
recommendation for their use.

Evidence for the Use of Complementary and Alternative Medications
There are 3 low-quality RCTs in the Appendix. (Leung 08; Larijani 08; Bahrami 08)

HYPERBARIC OXYGEN

Hyperbaric oxygen (HBO) has been used to treat diabetic foot ulcers. (Duzgun 08; Londahl 10;

Stoekenbroek 14)

Recommendation: Hyperbaric Oxygen for Diabetic Foot Ulcers
Hyperbaric oxygen therapy is recommended for treatment of diabetic foot ulcers.
Indications — Wagner’s 2, 3, 4 foot ulcer(s) of more than 3 months duration. (Léndahl 10)
Frequency — HBOT was used in one quality trial; regimen was 100% O? 5min compression, 2.5
atmospheres for 85 min., 5min decompression. Treatments 5 days per week for 8 weeks. May extend to
10 weeks; maximum 40 treatments. (Londahl 10)

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Low

Rationale for Recommendation
Hyperbaric oxygen therapy has been evaluated in one moderate-quality trial. Data suggest substantially
improved rates of healing. (Duzgun 08; Londahl 10) HBO is not invasive, usually has low adverse effects,

and is costly, but it is recommended for treatment of select diabetic foot ulcers.

Evidence for the Use of Hyperbaric Oxygen
There is 1 moderate-quality RCT incorporated into this analysis. (Londahl 10) There are 2 low-quality
RCTs in the Appendix. (Wang 09; Duzgun 08)

Londahl 7.5 | N =94 with HBOT (100% O°, | Ulcer healing in | “...[Aldjunctiv | Sham

2010 grade 2, 3, 0r 4 | 5min 25/48 (52%) e treatment hyperbaric
Wagner rated | compression, 2.5 | HBOT vs. 12/42 | with HBOT air. Data

RCT ulcers below atmospheres 85 (29%) in sham | facilitates suggest
foot lasting >3 | min., 5min group, p = 0.03. | healing of NNT 3-4 to

Sponsored months, decompression) Sub analysis of | chronic foot | prevent

by Thelma diabetes, vs. hyperbaric air | those ulcers in non-healing

Zoegas previous treatments 5 completing >35 | selected ulcer with

Foundation, treatment at days/week for 8 sessions patients with | HBO.

Region diabetes foot weeks. Treatment | showed HBOT | diabetes.”
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Skane clinic <2 adjunctive to vs. placebo
Foundation months; Mean | infection group healing at
and medical age 69 for treatment, 1 year: 61% vs.
faculty of HBOT group; revascularization, | 27%, (p =

Lund 68 for placebo | off-loading, 0.009).
University. group. metabolic control.

No COl.

EXTRACORPOREAL SHOCK WAVE THERAPY
Extracorporeal shock wave therapy (ESWT) has been used to treat diabetic foot ulcers. (Rullan 08; Sert
08)

Recommendation: Extracorporeal Shock Wave Therapy for Diabetic Foot Ulcers
Extracorporeal Shock Wave Therapy is not recommended for treatment of diabetic foot ulcers.

Strength of Evidence — Not Recommended, Evidence (C)
Level of Confidence - Low

Rationale for Recommendation

ESWT has been evaluated in a moderate-quality trial. Data do not show substantially improved rates of
healing. ESWT is not invasive, has low adverse effects other than pain, but is costly and without clear
evidence of benefit it is not recommended for treatment of diabetic foot ulcers.

Evidence for the Use of Extracorporeal Shock Wave Therapy
There are 3 low-quality RCTs in the Appendix. (Moretti 09; Wang 09; Petrofsky 10)

Surgical Procedures

Surgical debridement has long been used to treat lower extremity ulcers. It is indicated, particularly for
devascularized, callus, wound edge tissue and foreign debris (Ottawa 14; Braun 14; Caputo 08) and is
Recommended, Insufficient Evidence (I)

in workers.

TISSUE-ENGINEERING TECHNIQUES (including skin sheets, fibroblast-derived dermis and skin
grafts)

Cultured sheets of allogeneic keratinocytes have been used to treat diabetic foot ulcers (You 12;
Moustafa 07). Tissue engineered grafts have also been used with products including
Graftskin™/Apligraf™, Dermagraft®, and Hyalograft-3D.™ (Falanga 98, Veves 01, Teng 10)

1. Recommendation: Tissue-engineered Skin Grafts for Non-healing Diabetic Ulcers
Tissue-engineered skin grafts are moderately recommended for highly select non-healing
diabetic neuropathic ulcers.

Indications — Non-healing diabetic neuropathic ulcers at least 1cm? that extend at least into the
subcutaneous tissue, have adequate blood supply and lasting at least 14 days. Should only be used in
addition to debridement, pressure relief and infection control. (Edmonds 09; Sams 02)

Strength of Evidence — Moderately Recommended, Evidence (B)
Level of Confidence — Moderate

2. Recommendation: Sheets of Cultured Allogeneic Keratinocytes for Non-healing Diabetic Ulcers
Sheets of cultured allogeneic keratinocytes are recommended for select non-healing diabetic
ulcers.
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Indications — Non-healing diabetic ulcers of at least 1cm? size, Wagner 1 or 2, transcutaneous oxygen of
at least 40mmHg that have not responded to 6 weeks of treatment. Should only be used in addition to
debridement, systemic antibiotic(s), pressure relief, and infection control. (You 12)

Strength of Evidence — Recommended, Evidence (C)
Level of Confidence — Low

Rationale for Recommendations
Multiple moderate-quality RCTs have evaluated efficacy of tissue engineered skin grafts of various
compositions (Edmonds 09; Hanft 02; Sams 02) as adjuncts to wound care, all showing substantially
better healing. Tissue grafts are not invasive, have low adverse effects, are costly but are recommended

for select ulcers.

One moderate-quality trial found better healing using cultured allogeneic karatinocytes compared to
Vaseline gauze (You 12). This is a non-invasive treatment with low adverse effects, high cost but with
significant evidence of efficacy and this thus recommended for highly select patients.

Evidence for the Use of Skin Grants
There are 11 moderate-quality RCTs incorporated into this analysis. (Edmonds 09; Hanft 02; Sams 02;
You 12; Caravaggi 03; Uccioli 11; Gentzkow 96; Pollak 97; Veves 01; Han 10; Caputo 08) There are 2
low-quality RCTs in the Appendix. (Martson 03; Moustafa 07)

Tissue Engineered Skin Grafts

Edmonds 6.0 |N=82 Apligraf group: | There were more | “The overall Open label
2009 patients with | Apligraf placed | Apligraf patients results 1:1

ulcer of directly on base | who did not a suggest that prospective
RCT neuropathic | of target ulcer have debridement | Apligraf, in study.

origin; mean | (n =40) vs. atweek 1; (p = combination
No mention age 58.7 Control Group- | 0.001), and after | with
of years. standard week 4; (p = debridement,
sponsorshi therapy, treated | 0.0273). Shorter | standard
p. COl: with same wound healing wound care,
Author has primary and time in Apligraf and
been secondary group compared | offloading,
reimbursed dressings as to control group; should be
by apligraf group (p = 0.059). At 12 | considered in
Organogen (n =42). week follow-up treating
esis, Inc., 51.5% of Apligraf | patients with
manufactur Follow-up for 12 | group had nonhealing
er of weeks. complete closure | neuropathic
Apligraf Bi- compared to diabetic foot
Layered 26.3% in control ulcers.”
Cell group (p = 0.049).
Therapy,
Bi-Layered
Cell
Therapy for
attending
conference
s, and
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Hanft 2002 50 |N=46 HFDD group- 28 patients (14 “Theresults | Wound
patients with | application of each group) with | of this study closure
RCT type 1 or 2 Dermagratft at ulcers of >6 suggest that significantly
diabetes and | baseline and up | weeks duration. the better in
Sponsored a plantar foot | to 7 additional HFDD group Dermagraft HFDD
by ulcer on the | applications significantly product is a group
Advanced heel or throughout study | greater number of | safe and (71.4% vs.
Tissue forefoot; (n=24)vs.CT | complete wound | effective 14.3%, p =
Science, Mean Age; group- Control closure vs. treatment for | 0.003) and
Inc. No not provided. | group with control group; 10 | diabetic foot time to
mention of standard (71.4%) vs. 2 ulcers that are | wound
COl. dressing (14.3%) (p = greater than 6 | closure was
application (h = | 0.003). Time to weeks' better.
22). Follow-up complete wound | duration.”
for 12 weeks. closure
significantly faster
in HFDD group
vs. control (p =
0.004).
Sams 2002 40 | N=22 Graftskin group: | No statistically “Graftskin 17 treated
patients graft contoured | significant application dueto 5
RCT diabetes and | to ulcer base differences appears to failing
foot ulcer during surgery between groups. | reduce screening
Supported longer than (n=9) vs. Graft skin group healing time process
by 2-weeks in Control: showed complete | in difficult to after
Organogen duration; aggressive healing in 56% of | heal diabetes- | randomizati
esis, INC. mean age debridement, patients at 12 related on. Small
No mention 53.6 years. dressing change | weeks compared | neuropathic sample size
of COl. 2x/day, custom- | to 38% in the foot ulcers. (n=17).
made tridensity | control group. The ease of
pressure- There were no application is
relieving significant exceptional.
footwear (based | differences In our study,
on ADA between groups no serious
recommended in baseline ulcer | side effects
treatment for history. No were
diabetic ulcers significant associated
(n = 8). Follow- | adverse events with
up for 6 months | were attributable | Graftskin.”
(weekly first 12 | to either
weeks). treatment group.

Allogeneic karatinocytes vs. vaseline gauze
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You 2012 6.0 | N=59type 1 | Keratinocyte Mean “These results | NO ITT
or 2 diabetes, | group (n = 27) percentages of indicate that analysis
RCT foot ulcer vs. vaseline wound area cultured conducted.
>1.0cm2 that | gauze (n = 32). | reduction: 1000 | allogeneic Keratinocyte
No mention did not vs. 85+65% in keratinocytes | group
of COl. exhibit Follow-up treatment and may offer a achieved
Sponsorshi healing for 6 | weekly until control groups, safe and 100% ulcer
p, weeks, wound closure | Respectively, p effective healing
supported Wagner or week 12. <0.05. treatment for | compared to
by grants grade 1 or 2, diabetic foot control
from Tego and Complete wound | ulcers.” group (59%)
Science transcutaneo healing: 85% of at12
(Seoul, us oxygen keratinocyte- weeks, p
Korea). pressure treated group vs. <0.005.
240mmHg. 59% of control
Mean+SD group, p<0.05.
age 63.51£9.0
years
(treatment)
and 62.4+9.4
years
(control).
Other Skin Graft
Caravaggi 50 |N=79 Autologous At final follow-up | “The results Open label.
2003 patients with | graft treatment: | 65.3% in of this clinical | Data
diabetic foot | patients treatment group study clearly | suggest
RCT ulcer either received showed complete | show that the | improved
plantar or autologous healing vs. 49.6% | use of total healing in
Supported dorsal; Mean | fibroblasts on in control group offloading is dorsal
by a grant Age not Gyalograft3D (p=0.191). In SO important ulcers
from Fidia reported. which was dorsal subgroup, | to the tissue compared to
Advanced grafted onto treatment group repair process | standard
Biopolymer ulcer (n = 43) showed in plantar care.
s. No vs. Control significantly ulcers that the
mention of Group treated higher odds ratio | efficacy of
COl. with (95% CI) for fibroblasts on
nonadherent complete healing | Hyalograft3D
paraffin gauze vs. control; 4.44 and
and scheduled | (1.09-17.7,p = keratinocytes
for same 0.037). Mean on Laserskin
treatment as healing time 63 cannot be
graft group (n = | days in treatment | differentiated
36). group vs. 77 days | from control
in control group techniques.”
Follow-up for 11 | (p >0.05).
weeks.
Ucciol 40 |N=160 Treatment No significant “[T]he results | Pragmatic,
2011 patients with | Group- difference demonstrate | open study.
a diabetic Hyalograft 3D between the safety and | High
RCT ulcer without | autograft, 2 treatment and effectiveness | dropout
signs of weeks later, control for ulcer of autologous | rate.
Supported healing for laserskin healing at 12 skin Baseline
by Anika one month. autograft was weeks; 19 (24%) | substitutes in | comparabilit
Therapeutic Mean Age, applied (n =80) | vs. 17 (21%) (p = | the hard-to- y of initial
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s srl. No not reported. | vs. Control 0.85). Mean time | heal diabetic | ulcer size is
COl. Group- to complete dorsal foot different
nonadherent healing not ulcer between the
paraffin gauze significant population. groups.
with secondary | between groups; | The results Data
dressing (n = 50 vs. 58 days (p | permit the suggest
80). =0.253). A50% | suggestion moderate
reduction in ulcer | that such efficacy.
Follow-up for 12 | area achieved bioengineered
weeks. significantly substitutes
sooner in are potentially
treatment vs. useful in
control; Mean 40 | patients with
days vs. 50 days | hard-to-heal
(p =0.018). No diabetic
significant dorsal
differences in ulcers”
adverse events
between groups.
Dermagraft
Gentzkow 50 |N=50 Group A: One Complete closure | “This study Significant
1996 patients with | piece of was significantly | has provided | difference in
Diabetic foot | dermagraft higher in group A | pilot evidence | mean age
RCT ulcers; Mean | applied weekly | compared to the | of between
Age was for a total of 8 control group; a, effectiveness | groups.
No mention 61.4 years. pieces (n=12) |b,c,d and has
of vs. Group B- respectively, 50% | defined which | Potential
sponsorshi two pieces of vs. 21.4% vs. treatment randomizati
p. COl: Dermagraft 18.2% vs. 7.7% regimen on failure
GDG and applied every 2 | (p =0.03 for A vs. | should be due to
SDl are weeks for a D). Median time used for differences
employed total of 8 pieces | for complete pivotal studies | in baseline
by and hold and 4 wound closure of dermagraft | comparabilit
stock in applications (n | was 12 weeks in | as an active y. Control
Advanced =14) vs. Group | Group A and >12 | wound- groups
Tissue C: One piece of | weeks in the healing agent | depicts
Sciences, Dermagratt remaining groups. | for diabetic duration of
Inc. DPS, applied every 2 | Median closure foot ulcers.” ulcers 37
SJL, JJP, weeks for a time in Group A weeks
JJR and total of 4 pieces | vs. Group B (p = longer than
KSH (n=11) vs. 0.056). Median in
receive Group D: time to 50% dermagraft
funds from Control group, closure was 2.5 group A and
Advanced conventional weeks in group A 46 weeks
Tissue therapy and compared with longer than
Sciences, wound-dressing | >12 weeks in group B and
Inc. for their (n=13). group D (p = 44 weeks
participatio 0.0047). longer than
n as clinical Follow-up for 12 group C.
investigator weeks.
s using
Dermagraft
to treat
diabetic
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foot ulcers.

Pollak 1997
RCT

No mention
of
sponsorshi
p or COl.

4.5

N = 281
patients with
full-thickness
diabetic
ulcers of the
plantar
surface.
Mean age
was 55.4
years.

Control Group-
Standard care
with
debridement,
moist dressings
and pressure
relief (n = 142)
vs. DG Group-
Dermagratt
added to ulcer
with standard
treatment (n =
139).

Primary follow-
up for 12
weeks,
secondary
follow-up at 32
weeks.

50.8% of patients
in DG group
showed complete
wound healing at
12 weeks
compared to
31.7% (p =
0.006). At week
32, DG group had
a significantly
higher healing.

“Thus,
Dermagraft
within the
therapeutic
range of
metabolic
activity, used
in addition to
a well-defined
regimen of
standard
care, has
been
demonstrated
to provide
significantly
improved
healing of
diabetic foot
ulcers
compared to
standard care
alone.”

At 12 weeks
DG-TR
group had
more healed
ulcers than
control
group (52%
vs. 32%, p =
0.006).
Time to
healing for
DG-TR
group 13
weeks vs.
28 weeks
for control
group. At
week 32,
DG-TR
group
sustained
healing
when
compared to
control
group (58%
vs. 42%), p
=0.04.

Apligraft
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Veves 5.5 | N=208 with Graftskin Complete wound | “In summary, | At 12

2001 type 1 or 2 Group: healing achieved | in the present | weeks, 56%
diabetes and | Graftskin in 63 (56%) of study we of Graftskin

RCT full-thickness | applied after graftskin-treated have shown, | groups
neuropathic | debridement patients in a achieved

No mention ulcers; mean | directly over compared with 36 | randomized complete

of age 57.1 ulcer site and (38%) control prospective wound

sponsorshi years. trimmed to fit patients (p = controlled healing vs.

p. COl: ulcer. Graftskin | 0.0042). Odds fashion that 38% control

A.V. and could be ratio (95% CI) of | weekly group.

V.F. are reapplied from Graftskin application of | There were

members weeks 1-4 (n= | compared to Graftskin for a | twice as

of the 112) vs. Control | control was 2.14 | maximum of 4 | many

Novartis Group-Standard | (1.23-3.784). weeks results | amputations

advisory care of Median time to in a higher in the

panel on American complete closure | healing rate control

Apligraf Diabetes 65 days for when group after

and have Association, graftskin which compared 12 weeks.

received with complete was significantly | with state-of-

honoraria dressing lower than 90 the-art

for changes every | days in control currently

speaking week, and 2 group (p = available

arrangeme secondary 0.0026). standard

nts from dressing treatment and

Novartis AF changes 2x per is not

and day (n = 96). associated

Novartis with any

AG, Follow-up at 1, significant

respectivel 4 and 12 side effects.”
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Han 2010 4.5 | N =54 with PLA cell Ulcer sizes of “In Pilot study.
diabetic foot | treatment PLA group conclusion, Data
RCT ulcers wound ranged between uncultured suggest
>1.0cm2 that | management 1.2-7.6cm2 PLA cell potential
Sponsored did not and pressure (mean area, autografts efficacy.
by a grant display signs | off-loading, 4.3+2.1cm2) with | stimulate the
of Korean of healing for | were set up to wound durations | activity of
Ministry of 6 weeks. be identical for | of 6-30 weeks diabetic
Knowledge Mean age for | all (n = 28) vs. (12.5+5.6 weeks). | fibroblasts
Economy, treatment/ Control Ulcer size of and may offer
Republic of control treatment only | control group a simple and
Korea. No group: 6.5 fibrinogen 0.3 — | ranged from 1.4- | effective
mention of +7.5/68.4 £ 1.0mL + 10.0cm2 (4.0 treatment for
COl. 8.7. thrombin 0.3— +2.1cm2) with diabetic
1.0mL, without | wound duration of | ulcers.”
cells, applied 6-24 weeks
topically over (12.5£5.5 weeks).
debrided At 8 weeks,
wounds (n = wound healing in
26). 100% PLA cell-
treated group and
Follow-up for 8 | 16 (62%) in
weeks. control, (p <0.05).
Time for complete
healing ranged
from 17-56 days
(mean, 33.8+11.6
days) in PLA cell-
treated vs 28-56
days (42.1+9.5
days) in control,
(p <0.05).
Caputo 4.0 | N =41 with VERSAJETTM | At baseline “[T]he Ulcer size
2008 clinical signs | Hydrosurgery median ulcer Versajet differed at
of infection in | System (n = 22) | duration 1.2 Hydrosurgery | baseline
RCT the study VS. months in both system is a (5.9v3.9
ulcer. Mean | Conventional groups median quick and cm?) but
Sponsored age (range) | debridement surface area of effective favoring
by Smith & 68.0 (33.0 — | with scalpel 5.9cm2 and means of conventiona
Nephew 95.0). plus pulsed median area of debriding I. No
Inc, Florida. lavage (n = 19). | devitalized tissue | lower difference in
No COl. of 5.3cm2 in extremity would
Follow-up for 12 | treatment ulcers.” closure rate.
weeks. group/surface Versajet
area of 3.9cm2 faster.
and devitalized
tissue of 3.7cm2.
Wound closure
between patients
treated with
Versajet vs
conventional
debridement (p =
0.733). At 12
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weeks, wounds
closed in 52.6%
of Versajet group
and 47.4% in
controls.

Wound Care, Subungual Hematoma, Contusions

See Hand, Wrist, and Forearm guideline.

Charcot Joint (Neurogenic Arthropathy)

Charcot joints are theorized to be caused by either: 1) a neuropathy with loss of position sense and
chronic ongoing joint trauma,; or 2) an autonomic neuropathy with secondary bone loss. The condition
conveys a poor prognosis. (Gazis 04; Sohn 09) While any sensory peripheral neuropathy (e.qg.,
alcoholism, polio, leprosy, syphilis) and some central nervous system conditions such as syringomyelia
may cause the condition, the largest cause is diabetes mellitus. (Munson 14; Frykberg 08, 12) The rate
or progression is thought to correlate with the duration and severity of the underlying neuropathy,
(Nehring 14; Garcia-Alvarez 13; Sohn 09) diabetic nephropathy, (Samann 12) as well as, obesity
(Nehring 14; Garcia-Alvarez 13; Stuck 08) which conveys the risk and severity of joint trauma. Genetic
factors have been suggested. (Korzon-Burakowska 12) The condition may be associated with some
fractures and/or dislocations often due to the insensate foot. (Wukich 11) The onset may be relatively
acute over a few weeks, (Game 12) or it may be insidious or both. While any joint may be affected, the
most common are the ankle and knee. Work-related causes are extremely rare, but may theoretically
include impacts of a toxic neuropathy or spinal cord injury. There are no quality studies to guide
treatments, especially for workers, thus all recommendations are consensus-based.

Diagnostic testing usually includes x-rays (Chantelau 06) that are Recommended, Insufficient
Evidence (I) Level of Confidence — High. MRIs have been shown to provide more information, are
hypothesized to improve staging, (Chantelau 06) have not been shown to change management, but may
be selectively Recommended, Insufficient Evidence (l), Level of Confidence — Low. Medical treatment
includes addressing the underlying neuropathy to attempt to reduce systemic impacts and are
Recommended (I), Level of Confidence — High. Gait training by a therapist is Recommended,
Insufficient Evidence (1), Level of Confidence — Moderate. Splints, walking braces, orthoses and casts
(deSouza 08) should be tailored to the specific cause-condition and are Recommended, Insufficient
Evidence (I), Level of Confidence — Low. Acetaminophen and/or NSAIDs for pain control are often not
needed due to the propensity for the joint to be denervated, but if needed are Recommended,
Insufficient Evidence (l), Level of Confidence — Low (see Chronic Pain guideline for other neuropathic
pain medication options).
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Surgical procedures including ostectomy may be performed to address deformities that place the foot at
risk of ulceration, which if ulceration occurs increases risk of amputation, (Sohn 10; Larsen 01) and are
Recommended, Insufficient Evidence (l), Level of Confidence — High. Fractures require treatment that
may include open reduction internal fixation and are Recommended, Insufficient Evidence (1), Level of
Confidence — High. Fusion is also performed for some cases (Rammelt 13; Ahmad 08) and is
Recommended, Insufficient Evidence (l), Level of Confidence — Moderate. Arthroplasty (total joint
replacement) has been traditionally viewed as contraindicated for Charcot joints due to underlying
neuropathy that increases the failure rate. Although there are a few case reports suggesting potential
success, there are no quality studies and there is no recommendation for arthroplasty for Charcot joints
(Babazadeh 10; Bae 09; Parvizi 03; Lee 08) [No Recommendation, Insufficient Evidence (1), Level of
Confidence — Low].

Paronychia

Paronychia is an inflammatory disorder of the nail folds. They are generally classified as acute and
chronic. Acute cases are caused by trauma to the nail folds or cuticle. There are recurrent acute cases.
However, chronic paronychia is increasingly thought to be an inflammatory condition of the nail folds that
is analogous to eczema. (Tosti 97; Zaias 90)

There are few quality trials of treatment of acute paronychia. If an abscess has formed, the primary
treatment is incision in drainage and is Recommended, Insufficient Evidence (I). Systemic antibiotics
have been reported as ineffective in a low quality trial (Reyzelman 00). However, they are commonly
prescribed and would be widely considered essential with a complicating condition such as diabetes
mellitus, signs of systemic infection, or with a surrounding cellulitis. Thus, while antibiotics may not be
needed for many cases and there is No Recommendation, Insufficient Evidence (I) there also would
be a low threshold for prescribing antibiotics.

Warm compresses are Recommended, Insufficient Evidence (1) in the acute phase. Topical antibiotics
are Recommended, Insufficient Evidence (I). Pain management is generally not needed, but NSAIDs
or acetaminophen may be used and are Recommended, Insufficient Evidence (l).

Recurrent acute paronychias are thought to be recurrences of the same problems. These are often
treated with surgery, especially en bloc excision of the proximal nail fold and eponychial marsupialization,
with or without nail plate removal. (Grover 06) As there are no quality studies, this surgical management
is Recommended, Insufficient Evidence (I)

Chronic paronychia have been thought to be largely related to fungal infections and thus antifungals
were common treatments, both topical and systemic (Wong 84; Barlow 70) and are still Recommended,
Insufficient Evidence (), Level of Confidence - Low; however, that treatment option is usually the
primary treatment for those thought to mainly have a fungal infection. One moderate-quality trial found
superiority of terbinafine compared with itraconazole. (Brautigam 95) Instead, glucocorticosteroids are
now thought to be the primary treatment. Topical glucocorticosteroid creams were found superior to anti-
fungals in one RCT, (Tosti 02) and thus they are Recommended, Evidence (C), Level of Confidence -
Low. Antifungal and glucocorticosteoid creams have been combined and are Recommended,
Insufficient Evidence (1), Level of Confidence - Low. Tacrolimus 0.1% ointment has been found
superior to steroids (Rigopoulos 09) and is Recommended, Evidence (C), Level of Confidence — Low.
Topical antibiotics and systemic antibiotics have been used for secondary infections and are
Recommended, Insufficient Evidence (1), Level of Confidence — Low.

Consideration of surgical management is Recommended, Insufficient Evidence (I), Level of
Confidence — Low, but only for those who fail non-operative measures, particularly including attempts to
manage with glucocorticoids and anti-fungal(s). Surgical interventions include en bloc excision of the
proximal nail fold and eponychial marsupialization, with or without nail plate removal. (Grover 06)
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Foot Drop

Foot drop is a weakness in the dorsiflexion strength of the affected lower extremity resulting in an
abnormal gait pattern. (Everaert 13) Foot drop is most commonly caused by a variety of central and
peripheral nervous system disorders, although any disorder affecting muscle strength may cause foot
drop. Among these are stroke, central nervous system disorders (e.g., multiple sclerosis), muscular
dystrophies, trauma (including surgical damage to nerves), spinal cord compression such as a herniated
disc, autoimmune disorders (e.g., polyarteritis nodosa), ruptured anterior tibial tendon, and vascular
disorders such as aneurysm. (Hwang 13; Kluding 13; Kottink 08; Bethoux 14, Stewart 08, Pritchett 14)
The acute onset of foot drop after ipsilateral leg trauma may be a manifestation of compartment
syndrome.

An estimated 20% of all stroke survivors experience foot drop, often a consequence of spastic
hemiparesis from stroke. (Wade 87, Bethoux 14) There are many abnormalities associated with the gait
cycle in patients with hemiparesis. Foot drop results in an abnormal gait pattern most often because the
ankle of the weak side cannot undergo voluntary dorsiflexion. (Everaert 13) Improving gait efficiency is a
rehabilitation goal for hemiparetic stroke patients. (Sheffler 06) Addressing gait is important in persons
with foot drop regardless of etiology. Other goals include increasing mobility and range of motion.
(Bayram 06) One trial found no differences between high and low dose botulinum A in spastic drop foot.
(Bayram 06) Another trial found lack of efficacy with an implanted peroneal nerve stimulator. (Kottink 08)
A minor proportion of cases of foot drop are considered occupational. Foot drop does not usually arise
out of employment, but treatment, fithess for duty, and accommodation issues may be encountered by
the occupational physician.

Initial Assessment

Assessment of foot drop should exclude diagnoses that need aggressive or highly restrictive treatment,
or involve untreated systemic disease (see above). In the absence of an obvious traumatic cause in an
otherwise healthy person, the patien