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30.1	 �Physical Examination 
of the Foot and Ankle

30.1.1	 �Overview

Learning the physical exam of the foot and ankle 
requires consistency and practice. The foot and 
ankle play critical roles in  locomotion; assess-
ment of gait and standing alignment is para-
mount. Inspection can also reveal systemic 
pathologies. This section will discuss physical 
examination based on anatomic regions of the 
foot and ankle.

30.1.2	 �Inspection

As a general rule, the patient does not need to 
change into a gown or shorts unless the proxi-
mal lower extremity alignment is of particular 

concern. While the patient stands in front of the 
examiner, the alignment of the foot and ankle 
can be assessed from both anteriorly and 
posteriorly.

30.1.3	 �Standing Examination

In stance, the clinician can appreciate align-
ment and symmetry. Overall leg alignment 
should be examined by estimating pelvic tilt 
with fingers placed on the anterior superior 
iliac spine, as well as assessing varus or valgus 
alignment at the ankle, hindfoot, and the knee. 
Varus and valgus alignment of the heel can be 
appreciated from posteriorly, as well as a “too 
many toes sign” in planovalgus alignment, 
when the lesser toes are visible lateral to the 
heel from posteriorly [1] (Fig. 30.1). The rota-
tional axis of the ankle may be estimated by 
placing fingers on either malleolus and exam-

Fig. 30.1  Posterior view of both ankles showing bilateral 
planovalgus alignment. This finding demonstrates visibil-
ity of most of the lesser toes—this finding is referred to as 
the “too many toes” sign

Goals and Objectives
•	 Goal:

–– Familiarize the reader with relevant 
orthopedic clinical anatomy of the 
foot and ankle

–– Provide a framework for understand-
ing common ailments of the foot and 
ankle

–– Introduce the reader to the basic 
physical examination of the foot and 
ankle

•	 Objectives:
On completion of this unit, the 

learner should be able to:
	1.	 Perform a physical exam of the foot 

and ankle in the ambulatory setting
	2.	 Understand and order appropriate 

imaging in the workup of foot and 
ankle pathology

	3.	 Be familiar with common nonsurgi-
cal modalities for common ailments

	4.	 Understand and describe common 
degenerative, neuropathic, and soft 
tissue problems in the foot and ankle
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ining in relation to the tibial tubercle. Asking 
the patient to rise up on to the toes can help 
assess the strength of the posterior tibialis (PT, 
the heel should normally invert into varus as 
the patient plantar flexes). This ability is also 
dependent on normal function of the subtalar 
joint.

Viewed from laterally, the longitudinal foot 
arch may be examined relative to the contralat-
eral side. Calcaneal position may be neutral, val-
gus, or varus aligned relative to the tibia (e.g., in 
heel varus, the medial border of the calcaneus 
will be visible from the front). In disorders of the 
longitudinal arch, it is important to note how the 
foot “tripod,” demarcated by the 1st metatarso-
phalangeal (MTP) joint, the 5th MTP joint, and 
the plantar posterior heel, is affected by the com-
bination of forefoot adduction and abduction and 
heel alignment.

The Coleman block test is an in-office exami-
nation method for testing the cause of cavovarus 
foot alignment. As described, it is performed by 
placing a 1-inch block under the heel and lateral 
border of the foot and then increasing or decreas-
ing the height of the block in increments until the 
medial foot rests on the floor [2]. A flexible hind-
foot will correct with this method; a rigid hind-
foot will not.

30.1.4	 �Gait Examination

Gait should be examined through many strides 
with the arms swinging freely. The examiner 
should look at the whole body, noting that the 
shoulders should rotate 180° out of phase with 
the pelvis in the absence of pelvic, spinal, or 
shoulder pathology. Each phase of gait, stance 
and swing, should be examined. For the foot and 
ankle, note the degree of in-toeing, prono-
supination, and heel inversion. In normal swing 
phase, the foot internally rotates roughly 15° and 
achieves external rotation by the time of toe-off. 
The foot typically pronates with weight bearing 
during the first half of stance phase and remains 
pronated as the heel rises. The heel should invert 
during liftoff.

30.1.5	 �Palpation

30.1.5.1	 �Lateral Ankle
The fibula is readily palpable and is a reference 
point for the lateral structures. Just posterior to 
the fibula are the peroneal tendons, peroneus lon-
gus, and brevis. The peroneus brevis is deep to 
the longus (remember the mnemonic “brevis to 
bone”). Their course is palpable down the lateral 
calcaneal wall. Peroneus brevis runs dorsal to 
peroneus longus, which remains plantar as the 
tendons course distal to the lateral malleolus. 
Peroneus brevis inserts at the base of the 5th 
metatarsal and is primarily responsible for foot 
eversion, which is counteracted by the inversion 
of the PT. Peroneus longus inserts at the base of 
the 1st metatarsal and is primarily responsible for 
1st metatarsal plantar flexion and is counteracted 
by the dorsiflexion of the tibialis anterior.

The intermediate branch of the superficial 
peroneal nerve, in patients without significant 
swelling, is visible anterolaterally at the ankle 
and on the dorsal midfoot when the ankle is plan-
tar flexed and inverted. It is the only peripheral 
nerve in the human body that is visible on normal 
surface anatomy [3].

30.1.5.2	 �Medial Ankle
The medial malleolus is the reference for all 
medial structures. As the medial malleolus is 
traced laterally and superiorly, the medial soft 
spot is felt, representing the medial gutter and 
Notch of Henry. By dorsiflexing the great toe and 
foot, respectively, the extensor hallucis longus 
and tibialis anterior tendons can be felt which is 
useful when performing a medial-sided ankle 
injection in this soft spot. The saphenous nerve 
courses just medial to the ankle joint at this level, 
and care should be taken to avoid the nerve with 
procedures such as injections.

Posterior to the tip of the medial malleolus is 
the PT. It can be felt along its entire course from 
proximally adjacent to the tibia to distally along 
its insertion on the navicular. Approximately one 
fingerbreadth posterior and superior to the medial 
malleolus, one can palpate the posterior tibial 
artery as it courses through the tarsal tunnel. 
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Deep and less palpable are the flexor digitorum 
longus (FDL) and the flexor hallucis longus 
(FHL). “Tom, Dick, and very nervous Harry” is a 
common mnemonic denoting the order from 
anterior to posterior of the PT, FDL, artery, vein, 
nerve, and FHL.

30.1.5.3	 �Posterior Ankle
The major structure is the Achilles tendon which 
inserts broadly upon the calcaneus. The tendon 
receives contributions from the medial and lateral 
gastrocnemius and soleus. Plantaris, which does 
not contribute significantly to function, inserts on 
the medial calcaneus on its long course from its 
origin on the posterolateral proximal tibia.

30.1.5.4	 �Anterior Ankle
The reference point for the anterior ankle is the 
tibialis anterior (TA). It can be felt with passive 
foot dorsiflexion. From medial to lateral, the ten-
dons of the extensor hallucis longus (EHL), 
extensor digitorum longus (EDL), and occasion-
ally the peroneus tertius may be felt by isolating 
their actions. The dorsalis pedis artery and deep 
peroneal nerve course between the EHL and EDL 
tendons.

30.1.6	 �Seated Examination

The examiner should take special note of the hair 
(especially loss, indicating decreased microvas-
cular blood flow), temperature, and any scarring 
or calluses. The capillary refill of the toes should 
be tested (normal <2 seconds) and pulses of the 
dorsalis pedis and posterior tibial arteries felt.

Individual peripheral nerves may be evaluated 
for proper function. The tibial nerve may be 
assessed as it passes behind the medial malleolus 
with gentle percussion, with distal paresthesias 
indicating a Tinel sign (a common term for such 
an exam in other areas of the body).

Range of motion and stability should be noted 
in all joints of the foot and ankle. The ankle nor-
mally medially deviates during plantar flexion 
(PF) and laterally deviates during dorsiflexion 
(DF). Normal DF is 10–15° and normal PF is 
45–50°. Isolation of tibiotalar motion is accom-

plished by inverting the heel to lock the trans-
verse tarsal joints. The anterior talofibular 
ligament (ATFL) may be assessed via the anterior 
drawer test in plantar flexion and the calcaneo-
fibular ligament (CFL) via the anterior drawer 
test in dorsiflexion inversion stress test. Subtalar 
motion is measured by inversion and eversion of 
the heel and denoted either in degrees or a per-
centage of normal. The ankle and subtalar joints 
have linked motion, as the subtalar joint has one 
degree of eversion for each degree of ankle dorsi-
flexion and one degree of inversion for each 
degree of ankle plantar flexion. When assessing 
the transverse tarsal joints (talonavicular and cal-
caneocuboid), the adduction-abduction ratio 
should be 2:1. Midfoot range of motion is more 
limited on examination, with the medial tarso-
metatarsal (TMT) joints having less range of 
motion than the 4th and 5th TMT joints.

30.2	 �Appropriate Radiographic 
Evaluation of Foot and Ankle 
Problems

Advanced imaging options offer detailed ana-
tomic and biologic views. Cost-effective use of 
imaging must either confirm a clinical suspicion 
or change clinical management.

30.2.1	 �Radiographs

Most imaging workup will begin with plain 
radiographs. Whenever possible, these radio-
graphs should be weight bearing. They include an 
AP, lateral, and mortise (Figs.  30.2, 30.3, and 
30.4). For the foot, an AP, oblique, and lateral 
view are standard.

Several other views exist and may be useful in 
the diagnosis of different pathologies. These 
include the ankle impingement views in the 
extremes of plantar and dorsiflexion and stress 
views of the syndesmosis. Many common foot 
and ankle pathologies, such as strains or sprains, 
may resolve without incident. Thus, the Ottawa 
Ankle rules serve as useful guidelines for obtain-
ing advanced imaging. Essentially, if the patient 

C. Paranjape and J. Tennant



403

has bony tenderness or inability to bear weight 
for at least four steps, an X-ray series should be 
obtained [4].

30.2.2	 �Ultrasound

Ultrasound can be a useful adjunct in diagnosis 
of foot and ankle pathologies. Advantages include 
its ability to provide dynamic imaging in a low-

cost, radiation-free manner. It is, however, lim-
ited by the ability to penetrate materials such as 
bone, hardware, and gas. Clinically, ultrasound is 
used to assess ganglion cysts and superficial 
structures. When the probe is passed over a pain-
ful structure, sonopalpation provides visual con-
firmation to diagnosis.

30.2.3	 �Computed Tomography

Computed tomography (CT) is useful in delineat-
ing bony anatomy in the three anatomic planes: 
coronal, sagittal, and axial. This is of particular 
value in surgical planning for complex fractures 
of the foot and ankle, especially midfoot frac-
tures and dislocations, Tillaux fractures, and 
pilon fractures. It is also a useful imaging modal-
ity to assess for bony union in fusion 
procedures.

30.2.4	 �Magnetic Resonance Imaging

Commonly used sequences are T1, T2, and fat-
suppressed images. Briefly, T1 images delineate 
anatomy in high resolution, T2-weighted are 
fluid bright and detect inflammation and edema, 
and fat-suppressed images are a useful adjunct 
for further characterizing lesions.

Ligaments appear dark and often lie oblique to 
the axis of imaging. Strains appear as signal 
hyperintensity within the ligament with thicken-
ing or possibly edema versus a discontinuity in 

Fig. 30.2  Anteroposterior (AP) view of the right ankle

Fig. 30.3  Internal rotation (mortise) radiograph of the 
right ankle. Note that this radiograph more clearly demon-
strates the joint space

Fig. 30.4  Lateral radiograph of the ankle

30  Common Clinical Conditions of the Foot and Ankle
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fibers with tears (Figs. 30.5 and 30.6). MRI is not 
routinely used for sprains except in determining 
extent of midfoot ligamentous injury (as found in 
Lisfranc injuries) and helping the clinician deter-
mine whether to proceed with exam under anes-
thesia. It should be noted that CT is also a very 
sensitive and less costly modality for imaging the 
midfoot for these injuries [5].

MRI is also commonly used to characterize artic-
ular cartilage topography and assess for bone mar-
row edema found in osteochondral defects. Some 
special sequences such as T1rho and DGEMRIC 
sequences exist to quantify cartilage health, but their 
discussion is beyond the scope of this text.

Finally, MRI may be used to assess tendinous 
structures. Tendinosis may be visualized as an 
increase in signal intensity on T1 GRE sequences or 
peritendon inflammation on T2-weighted sequences.

30.3	 �Orthotics: Principles 
of Nonoperative 
and Operative Management

30.3.1	 �Alignment

Lower extremity alignment is fundamentally 
important in pain-free, normal gait and stance 
mechanics. The mechanical axis is defined in the 
frontal plane by a line drawn from the center of 
the femoral head to the center of the talus. It 
should intersect approximately 1  cm medial to 
the tibial plateau. Deviations from this normative 
value predispose to osteoarthritis in various joints 
of the lower extremity.

Below the knee, the anatomic and mechanical 
axes are parallel. The anatomic axis of any bone is 
defined by the line subtending two midpoints of the 
bone diaphysis. When viewed from behind, the cal-
caneus lies in slight valgus relative to the tibia. 
Sagittally, the axis of the tibia should intersect the 
center of the talar dome. Generally speaking, it is 
important for the foot to be plantigrade (as discussed 
earlier with the tripod of the foot). As a result, most 
deformities about the foot and ankle develop a sec-
ondary deformity (e.g., in pes planovalgus, the fore-
foot may be in varus). Understanding this concept 
allows the clinician to make modifications to shoe-
wear and via orthotics to improve alignment.

30.3.2	 �Shoewear

In the adult foot and ankle, most deformities are 
acquired and may be the result of ill-fitting shoes. 
As a result, patient education and prescription of 

Fig. 30.5  A T1-weighted sagittal MRI image of the ankle 
in a patient with an Achilles tendon rupture

Fig. 30.6  A T2-weighted MRI image in the same patient. 
Note that this fluid-sensitive sequence visualizes the sig-
nificant amount of edema surrounding the injured tendon
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proper shoewear, devices, and orthoses may be a 
cost-effective means of treating various prob-
lems. These include hallux valgus (bunions), 
hammer toes, hard corns, interdigital neuromas, 
and plantar keratoses.

When buying footwear, patients are advised to 
consider the recommendations of a joint panel 
from the National Shoe Retailers Association, 
Pedorthic Footwear Association, and the American 
Orthopedic Foot and Ankle Society. Main points 
include trying shoes on at the end of the day, leav-
ing one fingerbreadth of space between the end of 
the shoe and the longest toe, and measuring the 
shoe in a weight-bearing position.

30.3.3	 �Orthoses

Orthoses attempt to correct the position of the 
foot and ankle by applying a controlled force to 
various anatomic structures. These can range 
from simple shoe inserts to ankle-foot orthoses 
(AFOs). Ultimately, the goal of these devices is 
to cushion areas that experience too much pres-
sure, controlling the shape of flexible deformi-
ties, and to accommodate fixed deformities to 
more evenly distribute body weight in a more 
anatomic way. While these devices may be useful 
in alleviating pain, there is no evidence that they 
can prevent structural deformities.

Custom orthoses may be made of soft, semi-
rigid, or rigid materials and may require adjustment 
of the depth of footwear for the patient to accom-
modate the orthosis. Soft materials are used for 
cushioning which is of particular importance in 
people with diminished sensation, such as in dia-
betic feet or neuropathy from other causes. 
Semirigid inserts offer structural support and 
impact absorption. As such, they can be used for 
flexible deformities by offering structure and modi-
fying weight transfer. Finally, rigid orthoses con-
trol motion in rigid deformities that may accompany 
arthritis of the midfoot and forefoot. These are 
most commonly used to control over-pronation of 
the foot but may be uncomfortable in patients with 
fat pad atrophy or bony plantar prominences and 
should not be used in insensate patients.

Ankle-foot orthoses (AFOs) span from the 
mid-tibia down to the foot and may be made from 
double upright bars or polypropylene molded to 
the shape of the patient. The ankle portion of the 
device may be either fixed or hinged. They may 
be modified through reliefs over bony promi-
nences or to provide comfort. By modifying the 
position of the trim lines in molded models, the 
orthotist may control the various joints of the foot 
and ankle.

30.4	 �Common Degenerative 
Problems of the Foot 
and Ankle and Their 
Management

End-stage ankle arthritis has been shown to be 
as disabling as hip arthritis on patient-reported 
outcome measures [6]. Because it is most com-
monly posttraumatic in etiology, ankle arthritis 
often has onset at an earlier age than either hip 
or knee arthritis and therefore affects an indi-
vidual for a longer period of their life. 
Management of ankle arthritis in early stages 
consists of symptomatic management, either 
with bracing with a gauntlet or solid ankle-foot 
orthosis, potentially with a rocker bottom shoe, 
or limited use of corticosteroid intraarticular 
injection for symptomatic relief. When nonsur-
gical options fail, patient-centered discussions 
should be centered on ankle fusion (picture) or 
total ankle replacement (picture). While both 
ankle replacement and ankle fusion offer simi-
lar pain relief, ankle replacement offers 
improved gait pattern, stride length, and 
cadence [7]. On the other hand, ankle fusion 
offers a durable option with less likelihood of 
revision due to implant loosening or failure. 
Conventional wisdom suggests that younger 
more active patients are indicated for ankle 
fusion, while older patients with fewer demands 
on the components are better candidates for 
total ankle replacement. Age is not an absolute 
contraindication to either procedure; therefore 
a discussion of both options is relevant in most 
situations.

30  Common Clinical Conditions of the Foot and Ankle
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30.4.1	 �Common Neuropathic 
Problems of the Foot 
and Ankle and Their 
Complications

Diabetes is a devastating and growing problem in 
the United States [8] causing a host of problems 
from peripheral neuropathy to retinopathy to 
end-stage renal failure. Unfortunately, up to 68% 
of diabetic patients present with some form of 
foot or ankle pathology [9]. Impaired glucose 
management is known to result in damage to the 
vasa nervorum and is thought to do so by both 
accumulation of sorbitol and intraneural accre-
tion of glycosylated byproducts [10]. This is cur-
rently an irreversible process that results in 
neuropathy and loss of protective sensation. 
Ultimately, the loss of proprioception both from 
neuropathy and retinopathy leads to postural 
increases in pressure which the insensate patient 
cannot feel. When combined with the presence of 
dysautonomia which accompanies microvascular 
changes, this can result in cracked skin that pro-
gresses to an ulcer or other repetitive microtrau-
mas that can result in Charcot arthropathy [11].

30.4.2	 �Total Contact Casting

Total contact casting (TCC) remains a clinically 
cost-effective treatment strategy for grade 1 
ulcerations. TCC is presumed to work by reduc-
tion of forefoot pressures by transfer of weight-
bearing load to the cast wall. Studies are 
equivocal about the utility for TCC in heel 
ulceration with some studies revealing decreased 
heel pressures and some showing increased heel 
pressures [12, 13].

A few important principles in casting are to 
(1) not over pad as this can lead to shifting in the 
cast, (2) limit toe motion to diminish metatarsal 
head pressure, (3) to pad bony prominences expe-
riencing increased pressure, (4) position the foot 
in a plantigrade position in the cast, and (5) 
change the cast in 5–10 days.

30.4.3	 �Tarsal Tunnel Syndrome

Tarsal tunnel syndrome is a compressive neurop-
athy of the posterior tibial nerve or its terminal 
branches within or as they exit the tarsal canal. 
The tunnel itself is behind the medial malleolus 
and is bordered by the tibia anteriorly, the poste-
rior process of the talus laterally, and the flexor 
retinaculum medially. The posterior tibial nerve 
gives off three branches (medial and lateral plan-
tar nerves and the medial calcaneal nerve) as it 
courses through the tunnel.

Patients with tarsal tunnel syndrome typically 
complain of burning, shooting, or electric-type 
pain most prominent at the medial ankle and 
plantar foot. As with any compressive neuropa-
thy, it can be caused by a space-occupying lesion 
or may result insidiously after a trauma or be 
idiopathic in nature.

The diagnosis may be suggested by exam 
findings of a positive Tinel’s sign over the course 
of the posterior tibial nerve and confirmed with 
electrodiagnostic (EMG) studies. While some 
debate exists, the sensory nerve conduction 
velocity is thought to be about 90% sensitive for 
confirming the diagnosis when testing the 
abductor hallucis and abductor digiti quinti 
muscles [14].

Treatment consists of both nonsurgical and 
surgical options with the choice of treatment dic-
tated by the cause of neural compression. Space-
occupying lesions may simply be excised 
whereas tarsal tunnel syndrome of other causes 
may be adequately treated with NSAIDs, multi-
modal pain regimens, or steroid injections adja-
cent to the posterior tibial nerve. When all 
nonoperative modalities have failed or if a 
structural problem exists, surgery is warranted. 
Any space-occupying lesion should be removed 
with care to not damage the nerve. Correction of 
deformities may provide indirect compression 
without need for nerve release. Surgical release 
of the posterior tibial nerve involves release of 
the flexor retinaculum with care to identify the 
nerve throughout its course and protect it.

C. Paranjape and J. Tennant
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30.4.4	 �Neuroma

Interdigital neuromas are a common source of 
pain in the foot. They are not always associated 
with a mass or inflammation but rather compres-
sion of the interdigital nerves which branch from 
the medial plantar nerve (MPN). The exact etiol-
ogy of interdigital neuromas is not clear but may 
be a combination of anatomic, traumatic, or other 
extrinsic factors. Anatomically, the third web-
space experiences greater mobility due to the 
relatively fixed position of the medial three rays 
and the relatively mobile nature of the lateral two 
rays. This may predispose the nerve, which lies 
below the transverse metatarsal ligament, to 
greater daily microtraumas. Other trauma such as 
falls, crush injuries, or transection may cause 
interdigital neuroma. Finally, processes that 
cause pressure against the nerve may result in 
interdigital neuralgia. Thickening of the trans-
verse metatarsal ligament can cause pressure on 
the nerve as can fracture of the metatarsal.

Regardless of the cause, patients commonly 
report pain in the plantar aspect of the foot with 
radiation to the toes in several patients. This is 
aggravated by tight-fitting shoes or by prolonged 
dorsiflexion of the toes as in walking.

MRI may not be a cost-effective diagnostic 
modality in diagnosing this condition with some 
studies demonstrating lack of correlation between 
MRI findings and symptoms in one-third of the 
patients and others demonstrating favorable sur-
gical results with transverse measurement of 
nerve greater than 5 mm. MRI may be useful in 
providing anatomic detail to rule out other causes 
of pain in the area such as degenerative joint cap-
sule [15, 16]. Local anesthetic injection may be 
useful in relieving pain although interpretation of 
this should be done with caution as it may relieve 
pain as a result of other anatomic structures in the 
area (fat pad, plantar plate) [17]. Additionally, the 
use of cortisone may cause atrophy of the collat-
eral ligaments or other collagenous structures 
and the plantar fat pad [18].

Morton’s neuromas, which affect the interdig-
ital nerves, may be treated with a wider shoe and 
a metatarsal pad. If a patient has failed all nonop-
erative management options, a dorsal approach is 

typically selected to prevent painful scar on the 
weight-bearing surface of the foot. The trans-
verse metatarsal ligament is transected, and the 
nerve is freed proximally to the metatarsal head 
and excised. Rungprai et al. reported good results 
from burial of the nerve intramuscularly.

30.5	 �Common Soft Tissue Injuries 
of the Foot and Ankle 
and Their Management

30.5.1	 �Lateral Ankle Instability

Lateral ankle instability is a very common condi-
tion, with ankle sprains occurring an estimated 
23,000 times a day in the United States [19, 20]. 
Activity in sports, cavovarus alignment, and liga-
mentous laxity are all risk factors for sustaining 
recurrent ankle sprains and developing chronic 
lateral ankle instability.

Nonoperative treatment consists of physical 
therapy with proprioceptive training and peroneal 
strengthening. Any cavus alignment merits con-
sidering a lateral forefoot posted foot orthotic to 
realign the deformity. A lace-up ankle brace can 
also serve as an adjunct in the healing process. 
Functional, active rehabilitation is key for rapid 
and effective healing.

If nonoperative treatment fails, surgical 
options are considered. Lateral ankle ligament 
reconstruction, such as the modified Brostrom-
Gould procedure where the inferior extensor reti-
naculum is imbricated over the repaired anterior 
talofibular and calcaneofibular ligaments, is a 
common option for primary surgical treatment. If 
severe cavovarus malalignment exists, surgical 
correction through realigning osteotomies is a 
consideration.

30.5.2	 �Achilles Tendon Injuries

The Achilles tendon sees the highest load of any 
tendon in the human body, up to ten times body 
weight [21]. As a result, the Achilles tendon is 
subject both to acute rupture and chronic degen-
erative conditions.

30  Common Clinical Conditions of the Foot and Ankle
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Achilles tendinopathy occurs either at the 
insertion of the Achilles tendon at the calcaneus 
or in the non-insertional region of the tendon 
between 2 and 5 centimeters proximal to the 
insertion, where the tendon both has a water-
shed area of decreased vascular supply [22] and 
a torsional twist that allows it to store energy 
[23]. With aging, Type I collagen in the tendon 
decreases, and tendon fibril diameter decreases, 
leading to decreased flexibility of the tendon 
[24]. The mainstay of Achilles tendinopathy is 
stretching exercise by the patient of the gastroc-
soleus complex. A heel lift in the shoe decreases 
stress on the tendon during daily activity. 
Nitroglycerin patches, cut to the size of the 
symptomatic area and applied directly to the 
skin on a daily basis, also have been shown to 
increase blood flow to the tendon and promote 
long-term healing [25]. After failure of nonop-
erative options, often after at least 6  months’ 
trial, surgical options include gastrocnemius 
recession and debridement of severely diseased 
tendon, either through open or endoscopic 
techniques.

Achilles rupture is most commonly an injury 
of the middle-aged athlete performing jumping 
or similar activity, although it can affect all 
ages, both athletes and nonathletes. Similar to 
the region of non-insertional tendinopathy, 
Achilles rupture most commonly occurs in the 
watershed area between 2 and 5 centimeters 
proximal to the insertion (Figs. 30.5 and 30.6). 
Nonoperative treatment is often successful in 
healing Achilles rupture for individuals of all 
functional levels, with randomized controlled 
trials supporting good outcomes compared to 
operative management [26]. Other studies have 
also shown benefits of operative treatment for 
long-term strength of plantar flexion by up to 
18% [27]. Operative treatment can be performed 
with suture methods through open, mini-open, 
or percutaneous methods. The rehabilitation for 
operatively and nonoperatively treated Achilles 
tendon ruptures is typically the same, using a 
functional rehabilitation protocol, with early 
weight-bearing and range of motion, avoiding 

dorsiflexion past neutral ankle position for the 
first 6 weeks.

30.5.3	 �Plantar Fasciitis

Plantar fasciitis is a relatively common cause of 
medial heel pain and tenderness. Patients charac-
teristically complain of pain with their first steps 
in the morning and lessening with activity. 
Patients typically localize the pain about the 
medial tubercle of the calcaneus. Through a 
mechanism known as the windlass mechanism, 
dorsiflexion of the toes will increase tensile 
forces on the calcaneal aspect of the plantar fas-
cia and therefore pain. Treatment is almost 
always nonoperative with improvement or elimi-
nation in pain noted with maximizing length of 
the gastrocnemius/soleus complex [28, 29]. 
Corticosteroid injection may provide temporary 
relief of pain [30] but typically does not provide 
sustained relief and is also accompanied by com-
plications such as plantar fascia rupture and fat 
pad atrophy [31]. The literature has not proven 
the effectiveness of extracorporeal shock wave 
therapy. Finally, gastrocnemius recession may be 
used after extensive nonoperative treatment has 
failed to provide adequate relief [32].

30.5.4	 �Posterior Tibial Tendinitis

Tendinitis of the PT can lead to adult flat foot 
deformity and is staged according to the severity 
of symptoms and deformity. It was first classi-
cally described by Johnson and Strom as having 
three stages [33]. It is ultimately a degenerative 
process that begins with tendinitis/tendinosis of 
the PT tendon and progresses to dysfunction of 
the tendon and inability to perform single heel 
rise, followed by eventual collapse of the spring 
ligament and resultant collapse of the arch and 
stiff flat foot. The stages and their respective 
treatments are cited in the table below as modi-
fied from the JAAOS article by Deland from 
2008 [34] (Table 30.1).
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30.5.4.1	 �Fractures
Fractures of the foot and ankle are common and a 
potential source of significant morbidity. Given 
the wide array of possible osseous injuries in this 
anatomic location, detailed discussion of these 
conditions is outside the scope of this text. As a 
general principle, clinicians should consider 
obtaining plain radiographs of the foot and/or 
ankle in patient with significant bony tenderness 
(e.g., over the malleoli), ecchymosis, possible 
mechanism of injury, or inability to bear weight 
(Figs. 30.7 and 30.8).

30.5.4.2	 �Arthritis
As with fractures, the management of ankle 
arthritis is outside the scope of this text. 
Although less common than in other areas such 
as the hip and knee, degenerative changes at the 
ankle are a significant source of morbidity. 

Patients with ankle arthritis have activity-related 
pain, loss of motion, and functional deficits as 
seen in other anatomic locations. Radiographs 
demonstrate a loss of articular cartilage, associ-
ated subchondral sclerosis, and osteophyte 
(bone spur) formation (Fig.  30.9). Some 
patients’ mild or moderate symptoms can be 
treated nonsurgically with injections, bracing, 
and footwear modifications. Patients who do not 
respond to less invasive modalities may benefit 
from ankle replacement (Fig.  30.10) or ankle 
fusion (Fig. 30.11). Ankle replacement (arthro-
plasty) is increasing in popularity but can be 
complicated by infection and loosening as in 
other joint replacement surgeries. Ankle fusion 
is a durable reconstruction that provides lasting 
pain relief for many patients. The loss of motion 
at the tibiotalar joint, though, can make patients 
more likely to develop degenerative changes 
elsewhere in the foot.

Table 30.1  The stages and their respective treatments are cited in the table below as modified from the JAAOS article 
by Deland from 2008 [34]

Stage Deformity
Physical exam 
findings Radiographic findings Treatment

I Tenosynovitis, may 
have preexisting pes 
planus but without 
deformity

Able to 
perform single 
heel rise (SHR)

Essentially normal Rest, NSAIDs, PT strengthening, CAM 
boot

IIA Mild/moderate flexible 
deformity (can be 
passively corrected)

Inability to 
perform SHR

<30% talonavicular 
(TN) uncoverage, 
collapse of Meary’s 
angle and longitudinal 
arch

Consider medial forefoot posted custom 
AFO, gastrocnemius stretching, PT 
strengthening

IIB Severe flexible 
deformity

“Too many 
toes” sign 
(forefoot 
abduction)
Inability to 
perform SHR
Mild sinus tarsi 
pain

>30% TN uncoverage, 
arch collapse as in IIA

“All-American” procedure (calcaneal 
slide osteotomy to correct hindfoot 
valgus, lateral column lengthening to 
correct forefoot abduction, cotton 
osteotomy to correct forefoot varus)

III Fixed deformity Inability to 
perform SHR
Severe sinus 
tarsi pain

Arch collapse with 
subtalar arthritis

Arizona bracing, double arthrodesis 
(subtalar/TN) vs triple osteotomy 
(subtalar, TN, calcaneocuboid) [35]
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Figs. 30.7 and 30.8  AP and lateral radiographs of a 
fracture dislocation of the ankle. Note the significant dis-
ruption of the bony structures around the ankle as well as 
the significant lateral and posterior displacement of the 
talus

Fig. 30.9  AP radiograph of a patient with osteoarthritis 
of the ankle. Note the loss of joint articular cartilage (joint 
space) and bone spur formation
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Fig. 30.10  AP radiograph of a patient after total ankle 
arthroplasty

Fig. 30.11  Lateral radiograph of a patient after tibiotalar 
(ankle) fusion
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