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LEARNING OUTCOMES 
After studying this chapter, you should be able to: 
• Outline the anatomy and key functions of the foot 

and ankle complex. 
• Discuss common pathological presentations for this 

region. 
• Outline pertinent comorbidities and conditions 

which may affect the foot and ankle region. 
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CHAPTER 17 Examination of the Foot and Ankle 

tNTRODUCTION TO THE FOOT AND ANKLE 
coMPLEX 
;;t;mical and Functional Overview 
fhe foot and ank.le normally consist of a complex of 28 
bones (tibia, fib~la, calcaneus, t~lus, navicular, cuboid, 
medial/intermed,ate'.lateral cune1forms, s meta-tarsals, 

14 phalanges), a variable number of sesamoids, with 34 
joints and over 100 m~scles, tendo~s and ligaments, all 
supplied by three d1fferent penpheraJ nerves-the 
tibial, common peroneal and saphenous. The main 
blood supply for the area originates from the peroneaJ, 

osterior tibial and anterior tibiaJ arteries. Anatornically 
~e foot is classically divided into the forefoot, midfoot 
and hindfoot, with specific joints associated with each 
area (Table 17.1). 

function 
The foot and ank.le form part of the whole-body kinetic 
chain and combine flexibility with stability to facilitate 
two principal functions: propulsion and support. For 
propulsion, the foot and ank.le act as a complex flexible 
lever; for support, it acts as a rigid structure that sup-
ports the entire body weight. Aligned \\ith these func-
tions the foot and ank.le must also adapt to uneven 
terrain and act as a shock absorber <luring the gait cycle 
as well as provide senS0f)' information for balance 
(Nyland et al., 2018). 

Foot and Ankle Oysfunction 
There are many musculoskeletal (MSK) pathologies 
that can impact on the normal function of the foot and 
ankle; symptoms can arise from local anatomical 
sources, can be referred from other areas of the body or 
may be the result of systemic or genetic conditions. 
Trauma is common and can be problematic; for 
example, the repo rted pooled prevalence of lateral ankle 
sprains (LAS) is 11 88% in the general population 
(Doherty et al., 201~), and LAS can cause (amongst 

other injuries) fractures of the lateral malleolus, frac-
tures of the fifth metatarsal, osteochondral defects of 
the talus, disruption of the inferior tibiofibular joint and 
lateral ligamentous complex with resultant ank.le 
instability (Miller et al., 2017). Patients with foot and 
ankle dysfunction can aJso present with tendinopathies 
associated with acute overload or degenerative changes 
such as tibialis posterior tendon dysfu.nction or mid-
substance/insertional Achilles tenclinopathy (Chimenti 
et al., 2017; Ling & Liu, 2017). Neural tissue sensitiza-
tion can be associated with trauma, surgery, increased 
pressure, degenerative changes or entrapment; 
examples of this include tarsal tunnel syndroene and 
Morton's neuroma (Pomeroy et al., 2015). Other 
insidious-onset conditions, such as plantar fasciopathy 
and osteoarthritis can significantly impact activities of 
daily living, whilst systernic inflammatory conditions, 
such as rheumatoid arthritis (RA), ankylosing spondy-
losis (AS) and gout, can also result in pain and de-
formities (Helliwell et al., 2019). Metabolic disorders 
such as diabetes may affect the foot, causing peripheral 
neuropathy, vascular compromise and specific disease 
such as Charcot disease (Dewi & Hinchcliffe, 2020). 
Hereditary predisposition to certain conditions is 
recognized, including a farnilial link to hallux valgus 
and lesser-toe deformities (Hannan et al., 2013). Less 
commonly encountered upper motor neuron and lower 
motor neuron conditions, such as traumatic brain 
injury, stroke, spinal cord injury, cerebral palsy and 
Charcot-Marie-Tooth disease, can also have a signifi-
cant i.mpact on foot and ankle function. These examples 
are by no means e.xhaustive but highlight the diversity 
of conditions which can affect the region. In recognition 
of the foot and ankle's functional significance and 
complex.ity patients with specific conditions (or 
postsurgery) may be managed by a dedicated foot and 
ankle therapy team which could include orthopaedic 
doctors, physiotherapists, chiropodists, podiatrists, 
nurses and radiologists. 

TA 1 • -1· BLE 17 .1 Functional Units of the Foot 
Reartoot 
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Subtalar joint 
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A thorough knowledge of functional anatomy and 
biomechanics will inform clinical reasoning, ensuring 
the initial examination is efficient and management 
strategies seek to optimize all aspects of functional 
restoration. 

KNOW LEDGE CHECK 
1. What are the four key functions of the foot and ankle? 
2 . Name the main joints which make up the foot and 

ankle complex. 
3 . Name the three main nerves and arteries which 

supply the foot and ankle complex. 
4 . Name four common musculoskeletal conditions that 

can affect the foot and ankle. 
5 . Name four health care professions commonly 

involved with the management of patients w ith foot 
and ankle conditions. 

SUBJECTIVE EXAMINATION/TAKING THE 
PATIENT'S HISTORY 
This chapter will focus on questions asked and tests 
utilized in the physical examination of the foot and 
ankle complex; these should be individualized to the 
patient. Details on the principles of the subjective and 
physical e:xaminations can be found in Chapters 3 and 
4, respectively. 

Patient's Perspectives on Their Experience 
Most patients will seelc treatment because they have 
syrnptoms and/or functional limitations which are 
impacting their activities of daily living, for example, 
pain, paraesthesia, swelling and/or difficulty with 
weight-bearing activities. Sometimes patients experi-
ence difficulty finding comfortable footwear or the 
aesthetic appearance of the foot alone or in combina-
tion with other symptoms is troublesome, this may 
affect the patient's psychological well-being. Exarnples 
of trus include progressive hallux valgus or claw/ 
hammer-toe deformities (Souza Junior et al., 2020) 
(Fig. 17.1). 

Outcome Measures 
There are a number of self-reported outcome tools that 
can be used to measure patients' perception of 
disability, the impact of symptoms/surgery on function 
and to measure the effect of interventions over time, e.g. 

Fig. 17 .1 Right hal lux valgus with associated lesser toe 
deformity. 

• American Orthopaedic Foot and Ankle Score 
(AOFAS) 

• Foot and Ankle A b ili ty Measure (F AAM) 
• Foot and Ankle Disability Index (FADI) 
• Foot Function lndex (FFI) 
• Foot Health Status Questionnaire (FHSQ) 
• Lower Extremity Function Scale (LEFS) 
• Manchester-Oxford Foot Questionnaire (MOFQ) 

See Shazadeh Safavi et al. (2019) and Jia et al. (2017) 
for an overview of the properties of these and simiJar 
outcome measures. 

Social History 
Social history that is relevant to the anset and pro-
gression of the patient's problem is important to 
explore. For example, an increased training load may 
result in symptoms related to conditions such as plantar 
fasciopathy or Achilles tendinopathy (Martin _et al.f 
2014; Silbernagel et al., 2020). Early identificauon ° 
psychosocial and behavioural risk factors is important 
as these may play a role in the development of sym~-
toms and persistent disability. For example, chr~ni~ 
alcohol consumption can result in foot and lower Jun 
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th sia/anaesthesia, pain, hyporeflexia, reduced 
para~ e tion and gait ataxia (Thomas et al. 2019) 

Pnocep d d . ' ' pro rnoking an epress1on have been linked t 
h reas s h . . o vi e deVeloprnent of c rome regJonal pain syndrome 

the . elective foot surgery (Rewhom et al. 2014) folloWlng ' . 

øodY Chart . . . e following mformahon concernmg the type and 
'fh of ,urrent symptoms can be recorded on a body 
area ( ee Fig. 3.2 for an example of a typical body chart 5 

chart). 

f current Symptoms Area o . 
et It is often useful to ask the patient to use one BeeØ · . . 
to point to the location of predommant symp-6nger . . 
Dysfunct:Ion m the f oot and ankle tencis to pro-toJDS. 

duce )ocal symptoms and follow recognjzable patterns. 
For example, with stress fractures of the foot and lower 
lirob, the area of pain tends to _ be localized, can be 
exercise-induced and improves with rest (Wekk et al., 
Z017), whilst plantar fasciopathy is the most common 
cause of meilial plantar heel pain, is often worse on 
initial weight bearing after periods of rest and can get 
worse with prolonged weight-bearing activities (Martin 
et al., 2014). 

Areas Relevant to the Region Being Examined 
Symptoms in the foot and ank.le may be ref erred from 
more proximal sources such as the lumbosacral spine, 
sacroiliac and hip structures (Slipman et al., 2000; 
Lesber et al., 2008; Nelson & Hall, 2011). Symptoms 
may also arise as a result of poor proximal control of 
the pelvis, hip or knee or as a result of dysfunctional 
foot biomechanics, which may result in compensatory 
pathological loads on tendons at the foot and ankle 
(Sueki et al., 2013 ). 

Ouelity of Symptoms 
Tphe quality of symptoms informs clinical reasoning; araesthesi . · dysfu . a supports a hypothesis ot neural ussue 
sho tctton, especially if associated with burning, 
20l;)ing or electric shock-type pain (Pomeroy et al., 

· Followi, LA ·ca1 r tnento . ng S, functional or mecham 1ga-
ankl us 10stability may result in 'oiving way' of the e, ankle . ffi o· akn (Rernus et stt ness and complaints of we ess 
Scripu0 al., 2018; Hertel & Corbett, 2019). De-
erative of stiffness and locking may indicate degen-

c anges, for example, halhll rigidus of the first 

metatarsophalangeal joint (MTPJ) or OA of the t~o-
crural joint (Adukia et al., 2020; Chan & Sa.kellanou, 
2020). Prolonged joint stiffness, especially in th_e 
morning, may indicate systerruc disorders particularly if 
associated with other signs and symptoms of inflai:n-
matory/reactive rusease, e.g. RA, Reiter's, gout, psona-
sis, AS (NlCE, 2017). It is important to check for any 
altered sensation such as paraesthesia, anaesthesia, 
hypoaesthesia, hyperaesthesia and allodynia throughout 
the lower limb and Jocally around the foot. The distri-
bution of any sensory changes will help to differentiate 
between dermatomal distribution from spinal nerve 
roots, symptoms of peripheral nerve origin and upper 
motor neuron lesions (see Chapter 3). For exarople, 
bilateral paraesthesia/anaesthesia in both hands and feet 
associated with weakness/heaviness in the legs, diffi-
cttlty walking and difficulties with fine-motor activities, 
e.g. writing, could indkate the serious conilition of 
cervical myelopathy (Cook & Cook, 2016). 

Determine whether symptoms are felt on the surface 
or deep inside. Deep anterolateral or anteromedial 
ankle pain after LAS in conjunction with pain on 
weight hearing may indicate the presence of an osteo-
chondral lesion, whilst more superficial symptoms may 
support purely soft-tissue involvement (W oilicka et al., 
2016; Kerkhoffs & Karlsson, 2019). 

lntensity of Pain 
The intensity of pain can be measured (as explained in 
Chapter 3) and contributes to clinical reasoning of 
severity, alongside the use of analgesic medication, sleep 
disturbance and limitation in activities. Severity and 
irritability will guide the extent and vigour of the 
physical examination. 

Constant or lntermittent Symptoms 
Ascertain the frequency of symptoms. Progressive un-
remitting pain may require investigation to exclude 
serious pathology such as neoplastic disease (Kennedy 
et al., 2016; Darcey, 2017). Whilst cancer is uncommon 
in the foot and ank.le constant pain may indicate in-
flammatory rusorders such as gout and RA (NICE. 
201 7). Incapacitating pain associated with sensory, 
motor, vasomotor and/or trophic changes, could high-
light the development of chronic regional pain syn-
drome, which can be a complication following fractures, 
minor injury and surgery (Kim, 2016; Cowell et al., 
2019). 
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Relationship of Symptoms 
If the patient has proximal and distal symptoms, deter-
mine the relationship between the areas. This informa-
tion will assist with reasoning the most likely source of 
symptoms and so focus the physical examination. 

Behaviour of Symptoms 
Aggravating Factors 
For each symptomatic area, ask what functional activ-
ities, movements and/or positions aggravate the pa-
tients' symptoms, if they are able to maintain an activity 
or position or whether they have to stop (severity)? 
How long does it take for syroptoms to ease once the 
position or movement is stopped (irritability)? Irrita-
bility and severity are explained in Chapter 3. The 
clinician should clinically reason how symptoms impact 
function and lifestyle. For example, patients with 
Morton's neuroma or hallux valgus tend to dislike tight, 
narrow shoe wear and prefer to be barefoot or use 
flipflops, etc. (Alrabai et al., 2016). Validated clinical 
prediction rules are useful to diagnose specific pathol-
ogies. For example, anterolateral ankle impingement 
demonstrates the following features: anterolateral joint 
tenderness and recurrent swelling, pain with forced 
dorsiflexion and eversion, pain with single-leg squat, 
pain with activities and the possible absence of ankle 
instability (Liu et al, 1997). 

Easing Factors 
For each symptomatic area, the clinician assesses irri-
tability by exploring what eases symptoms, how long 
symptoms take to ease and to what extent. Collating 
this information with a thorough knowledge of specific 
pathologies and typical presentations helps to refine 
hypothesis generation, guide further history taking and 
determine reasoned physical examination. If the pa-
tient' s symptoms do not fit an MSK presentation, then 
the clinician needs to be alert to other, possibly more 
serious causes and refer on. 

Behaviour of Symptoms Over Time 
How do symptoms behave over 24 hours? 

Night symptoms. Whilst night pain rnay raise suspi-
cions of serious pathology, it is useful to consider 
alternative hypotheses as well. For example, patients 
with OA may describe night pain as the disease pro-
gresses (Khlopas et al., 2019), and night pain in this 
group may be one indication for surgery. 

Morning and evening symptoms. The cl· • . . 1nic1an d 
termmes the pattern of the symptoms throu I e-
d E l . . d g 1ou1 the ay. ar y-mornmg pa.m an stiffness for a l 11 1our 0 more may be suggestive of inflammatory c d' . r on itions 
such as RA or AS (NICE, 2017). Patients with 1 f . th d' h d p antar asoopa y or ten mopat y escribe classic 'sta , 
pain on initial weight hearing in the mornin rth-~p 

. . h d . h g w 1ch can contmue m t e ay w1t prolonged weight b . . . . . (L eanng or repetit1ve actw1ty ancaster & Madhaven, 202l). 

SpeciallScreening Ouestions and General Health 
As discussed in Chapter 3, the clinician must differ-
entiate between conditions that are suitable for con-
servative treatment and other systemic, neoplastic and 
nonmusculoskeletal conditions, which may require 
referral elsewhere. Chapter 3 discusses special questions 
in detail; hence, only examples relevant to the foot and 
ankle are highlighted below. 

Serious Pathology 
Malignant tumours in this area are rare (Kennedy et al., 
2016), and the foot and ankle are also atypical sites for 
MSK tuberculosis; if suspected, patients should be asked 
about possible exposure to tuberculosis (Faroug et al., 
2018). 

Osteoporosis 
Associations between low bone mineral density and 
an.kle fractures in the elderly have been established (So 
et al, 2020), and if osteoporosis is suspected the vigour 
of the physical examination will need to be modified. 

lnflammatory Arthritis . 
Patients should be asked if they or a member of their 
family has been diagnosed with an inflammatory co~-
dition. Overall, the lifetime risk of foot involvement 111 

patients with RA is 90%, and this condition can initially 
present in the small joints of the feet (Yano et al., 20lS; 
Walker et al., 2019). 

Cardiovascular Disease d' . 
Does the patient have a history of cardiovascular '.51 . . . myocard1a ease, e.g. hypertens1on, angina, prev1ous f 
infarction, stroke? Patients who develop symptoms .

0 

· h · term1t-peripheral vascular disease may present w1t m lf . . the ca or 
tent claudication-an aching muscle pam m . d 

. d 'dl reheve foot that is brought on by exerc1se an rapi Y 
by rest (Spannbauer et al., 2019). 
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Mellitus 
oiabetes d ank.le are targets of this complex multi-

1 he fool _an e which is a result of chronic hyper-
d1seas ' . . 

s)'51em . used by insulin defic1ency. The effects of 
m1a ca mild g\ycae rnanifest from neuropathy to severe 

Jiabete_s can infections, vasculopathy, Charcot arthrop-
auons, d ul . 

11\cer athic fractures an tlffiately amputation 
athY, neur~p l 2019; Dewi & Hinchcliffe, 2020). As a 
(vv'alkerf e ac~ar deficits, tissue healing is likely to be 

It o vas . 
resu p t· ents with the d1sease have been shown to 
l wer. a 1 . 

s O • nificantly h1gher rates of postoperative 
have Slg h rthr 

l. a·on infection, C arcot a opathy, nonunion 
o!11P ica ' c arn utation after ankle fracture compared to pa-

a~d ~thout diabetes (Lavery et al, 2020). Diabetic 
uents W1 c d h · athy affecting the 1eet an ands typically pre-
neurop d gl di .b . b 

Wl·th a stocking-an - ove stn ution, eginnino sents . t> 
d' tally and spreading proxunally, and can demonstrate 
a\ombination of diminished light touch sensation, 
proprioception, temperature awareness and pain 
perception (Oji & Schon, 2013). 

Neurological Symptoms It a Spinal lesion Is Suspected 
See Chapter 3 for discussions related to spinal cord 
compression, cauda equina syndrome and neuropathic 
pain presentations. Of note, spinal cord compression 
may also result in bilateral tingling in the hands or feet 
(Cook & Cook, 2016). Pes cavus (clawing of the feet) 
can be the result of a number of hereditary, neurological 
and idiopathic conditions (Seaman & Ball, 2021) but 
new ons t ·1 l e , um atera progressive pes cavus warrants 
urg~nt further neurosurgical investigation as this may 
111d1cate th 
(G . e present of a spinal cord or brain tumour 

nce et al., 2016). 

Past Med· l . . tea Hastory 
A. detailed d . . . . 
tions d me 1Cal h1story will identify contraind1ca-

an prec · · · d n,ay hel e a~tions to the physical exammat1on an 
ton,s F p xplam the development of current symp· 
· . · or exa l • · al 1\\es, in _mp e, a h1story of endocnne abnorm -
associatela~ticular, vitamin D deficiency has been 
reconstr ~ 1th nonunion after elective foot and ankle 
d. Uct1on (M 
~1s0rders have b oore _et al., 2017). Ot~er rele:an~ 
nd &ener 1 h een outlmed above in spec1al questiom 

a ealth "' . IStory of th 
for each 8 Present Condition 
%1 

5Ytnpto . Pt0 111s h rnatic area, the clinician asks how long 
ave be a en present, whether there was 

sudden or slow onset and whether there was a clear 
cause. lf the patient can recall a trauma tie a nset, such as 

fall, doser questioning of the rnechanism of in jury is 
unperative. Under the Ottawa ankle rules, patients 
should be referred for radiographic examination (or 
o~er medical imaging) to exclude fractures if they have 
pam and tendemess in the malleolar area/s, the base of 
the fi.fth metatarsal, navicular or an inability to weight 
bear four steps immediately after injury and when 
admitted to an emergency department. These rules have 
a sensitivity of almost 100% and a modest specificity 
and are used for adults and children over the age of 5 
(Beckenkamp et al., 2017). Alternatively, if there has 
been an insidious onset of symptoms, the clinician 
questions for change in the patient's lifestyle, e.g. a new 
job or hobby, or a change in existing sporting activiti~ 
including alterations in footwear, equipment, surface or 
intensity. Sensitively determining recent or chronic 
weight gain can assess the unpact of additional 
biomechanical stresses; increased body mass index in 
the nonathletic population has been associated with 
conditions such as plantar fasciopathy (Martin et al., 
2014). The goal is to establish what has happened or to 
build a picture of what has changed to understand fully 
why a patient is presenting with symptoms. 

Is this the first episode or is there a history of foot or 
an.kle problems? If so, how many episodes? When were 
they? What was the cause? vVhat was the duration of 
each episode? Did the patient fully recover benveen 
episodes? It may be that injuries sustained years pre-
viously are relevant, for e_xarnple, previous ankle sprains 
or fractures have been associated. with the development 
of osteochondral lesions and posttraumatic arthritis 
(Ewalefo et al. 2018; Lee et al. , 202 l ). If there have been 
no previous episodes, bas the patient had incidences of 
stiffness in the lumbar spine, hip or knee or any other 
relevant region? ln addition, the clinician nee<ls to ask if 
the patient has sought treatment to date, what it was 
and whether it helped. \.\'hat has the patient been told 
and by ,vhom? \\'hat does the patient bd ieve is going 
on? Collaborativd )' d arifying the patient's journey can 
help the clinit.::ian to understand the patient's contc.~t 
and inform patient-centred clinical reasoning. 

Radiography and Medical lmaging 
Has the paticnt undergone any radiological in-
vestigations? Radiograp~s are th~ comerstone of diag-
nostic imaging and proV1de an otten cssential scrccning 
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tool for many foot and ankle problems. When trauma is 
involved the Ottawa ankle rules provide guidelines for 
patients who should be x-rayed (Beckenkamp et al. 
2017). Magnetic resonance imaging (MRI) is used to 
evaluate soft-tissue pathology of the foot and ankle and 
is particularly useful for imaging osteochondral lesions, 
bony and soft-tissue tumours, stress reactions, bone 
bruising, ligarnentous damage, bursitis, fasciopathy, 
tendinopathy/tendon tears and the diabetic foot 
(Mohan et al., 2010; Pedowitz, 2012). Ultrasound is 
used to examine soft tissues, such as tendons, ganglions 
and neuromas, and is the preferred imaging modality 
when Morton's neuroma or Achilles tendinosis is sus-
pected (Beard & Gousse, 2018). It is also useful for 
guiding aspirations and specific injections. Computed 
tomography (CT) provides rapid irnaging to help 
evaluate complex anatomy and pathology and is used 
primarily for evaluating bone as opposed to soft tissue. 
The multiplanar nature of CT enhances its ability to 
detect disease not appreciable on plain radiographs 
(Haaparnaki et al., 2005). SPECT-CT, a radionuclide 
bone scan with single-photon emission er and er, is a 
relatively new imaging modality which combines highly 
detailed CT with the functional information from a 
triple-phase radionuclide bone scan. SPEer-er is 
increasingly recognized as having high diagnostic ac-
curacy and is recommended for use in foot and ankle 
cases of diagnostic uncertainty and for the evaluation of 
chronic foot/ankle pain, especially in patients with 
previous surgery or in-situ metal work (Eelsing et al., 
2021). 

Other tests may include blood tests, required if 
systemic inflammatory conditions such as RA, AS or 
gout are suspected. 

Results from additional investigations will provide 
information to inform clinical reasoning and may help 
indicate a likely prognosis. 

KNOWLEDGE CHECK 
1 . Name four non-MSK comorbidities which may have 

an impact on the assessment and management of 
patients with MSK foot and ankle conditions. 

2 . Describe how diabetes might affect the foot and 
ankle. 

3 . What rules are used to determine it a patient needs 
an x-ray to exclude fracture in the ankle and midfoot 
after trauma? 

4 . How does plantar fasciopathy typically present? 

KNOWLEDGE CHECK-cont 'd 
5. Name four types of medical imaging which rna b 

used in the management of foot and ankle di, fy e 
d h h . 1 , s unc-tion an w at t ese are typ1ca ly used for. 

Plan of the Physical Examination 
The information from the subjective examination hel 
the ~cian identify an initial primary hypothesis~ 
alternative hypotheses and to plan the physica1 exami-
nation. The severity, irritability and nature of the con-
dition are key factors that influence the choice and 
priority of physical testing procedures. Initially, the 
clinician might aslc 'Is this patient's condition suitable 
for me to manage as a therapist?' For example, a patient 
presenting with progressive Wlilateral pes cavus syrnp-
toms may only need neurological testing prior to an 
urgent medical referral. Hence the nature of the pa-
tient's condition has a major impact on the physical 
examination. Following this, the clinician might ques-
tion: 'Does this patient have a musculoskeletal 
dysfunction that I may be able to help?' To answer that, 
a full physical examination is required; however, this 
may not be possible if the symptoms are severe and/or 
irritable. If this is the case, the clinician aims to explore 
movements as much as possible, within a symptom-free 
range. If the patient has constant and severe and/or 
irritable symptoms, then it is wise to use physical tests 
that ease symptoms; it may be that the patient will 
require rest periods between tests to avoid build-up in 
symptoms. Alternatively, for patients with symptoms 
judged to be of low severity and irritability, physi~al 
testing will need to be more searching and may requirc 
the use of overpressures, and repeated and combincd 
movements to reproduce symptoms. In addition to 
symptom reproduction and easing, contributing factors 
such as foot posture and biomechanics may need to be 
examined for relevance. A planning form can hel~ 
guide the clinician's reasoning in the selection ° 
physical exarnination procedures (see Fig. 3.7). An 
understanding of the sensitivity and specificity (~dee 

b OSI • Chapter 4) of the tests applied should also e c~ 
1 ered so that findings can be interpreted appropnate Y· 

Each significant physical test that either provokes or 
eases the patient's symptoms is highlighted in the r;· 
tient's notes by an asterisk (•) for easy reference. T e 
clinician needs to have a clear clinical hypothesis after 
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the subjective_ examination, the purpos~ of the physical 
;nation 1s to confirm or refute th1s hypothes· e~arnµ• is. 

It is important for readers to understand that the 
hysical examination approaches included in this 

~hapter are some of_ many and_ th~t those chosen are 
,Unically useful an~ mel ude an md1cation of their leve! 
of support in the hterature. 

pHYSICAL EXAMINATION 
øbservation 
lnformal Observation 
Throughout the subjective and physical examination, 
the clinician notices the patient's behaviours. Has the 
patient been able to wei~t ?ear easily on the foot and 
ankle coming into the clinic, what footwear is being 
used, is the patient distressed, etc.? 

Formal Observation 
Observation of posture. The patient shouJd be suitably 

dressed so that the clinician can observe the patient's 
bony and soft-tissue contours in standing and non-
weight hearing. noting the posture of the feet, lower 
limbs, pelvis and spine. General lower-limb 
abnormalities include uneven weight hearing through 
the legs and feet, internal femoral rotation and genu 
varum/valgum or recurvatum (hyperextension). It is 
worth noting whether the foot has a particuJarly 
flattened or exaggerated medial longitudinal arch, as 
these may indicate pes planus or pes cavus 
respectively. The toes may be deformed, for e.xample, 
claw toes, hammer toes, mallet toes and hallu.x valgus/ 
rigidus. Further details of these abnormalities can be 
found in a standard orthopaedic textbook 
(Thordarson, 2013; Magee, 2021). 

Observation of foot and ank/e a/ignment. Impaired 
a.lignment of the foot and ankle may result in subop-
timal movement patterns, impacting on function. 
Multiple theories and approaches to the assessment of 
f?ot and lower-limb biomechanics have developed over 
~me (Root et al., 1977; Dananberg, 1986; McPoil & 
et unt, l 995; Kirby, 200 l ; Vicenzino, 2004; Redmond 

al., 2006; Fuller & Kirby, 2013). Preferencing one 
~etbod over another is controversial (Kirby, 20lS; 
bea:rad_ine et al., 2018); however, it is useful .when 

g nnmg to assess foot and ankle biomechamcs to 
Use as Ystematic approach. 

The Foot Posture Index (FPI) (Redroond et al., 
2006) is one such approach and consists of six vali-
dated, criterion-based observations of the rearfoot and 
forefoot with a patient stand.ing in a relaxed position . 
The rearfoot is assessed via palpation of the head of the 
talus, observation of the curves above and below the 
lateral malleoli and the extent of the inversion/eversion 
of the calcaneus. Observations of the forefoot consist of 
assessing the bulge in the region of the talonavicular 
joint, the congruence of the medial longitudinal arch 
and the extent of abduction/adduction of the forefoot 
on the rearfoot. The FPl has demonstrated concurrent 
and internal construct validity as well as high intra-
rater reliability and moderate interrater reliability 
(Redmond et al. 2006; Keenan et al., 2007; Fraser et al., 
2017), and results in a score between - 12 and + 12 
(where - 12 indicates a highly supinated foot posture 
and + 12 indicates a highly pronated foot posture; 
normative values of + 4 in the adult population have 
been suggested) (Reclmond et al., 2008). Research has 
linked FPI scores to lower-limb pathologies such as 
medial compartment knee OA, hip OA, chronic 
plantar hee! pain, medial tibial stress syndrome and 
midfoot OA (Yates & White, 2004; Irving et al., 2007; 
Reilly et al. 2009; Levinger et al., 2010; Lithgow et al., 
2020), although this relationship is unclear and not 
fully established (Neal et al., 2014). Th e use of such 
tools can assist clinicians in supporting or refuting 
clinically reasoned hypotheses, communicating with 
colleagues, educating patients and can assist in man-
agement decision making such as the use of/ referral for 
orthotics. 

Observation of musei.e form. The clinician observes the 
musde bulk and muscle tone of the lower limb, 
comparing the left and right sides for relevant dilier-
ences, remembering that leve! and frequency of physical 
activity as well as leg doroinance may produce differ-
ences in muscle bulk between sides. 

Observotion of soft tissues. The clinician observes the 
quality of the patient's skin, any area of swelling, 
redness, e.x:ostosis, callosities or presence of scarring or 
infection. 

Common observations in the foot and ank.le include 
the following: 
• pes planus (flatfoot) 
• pes cavus (high arch) 
• hallux valgus: valgus alignment of the hallu..x: a t the 

MTPJ with prominent medial eminence ± pronation 
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of the big toe. Often referred to as a 'bunion' (see 
Fig. 17. 1) 

• hallux rigidus: OA of the first MTPJ which may 
result in palpable bony osteophytes over the dorsal 
aspect of the first MTPJ 

• hammer-toe deformity: affecting the lesser toes, the 
proximal interphalangeal joint has a flexion contrac-
ture with secondary extension at the MTPJ and distal 
interphalangeal joint. Ca.n be fixed or tlexible 

• daw-toe deformity: affecting the lesser toes, the 
MTPJ is hyperextended, with tlexion contracture at 
the proxirnal interphalangeal and distal interphalan-
geal joints. Ca.n be fixed or tlexible 

• mallet-toe deformity: tlexion contracture of the distal 
interphalangeal joint. Can be fixed or tlexible 

• bunionette (tailor's bunion): characterized by the 
prominence of the lateral aspect of the fifth meta-
tarsal head and medial deviation of the fifth toe at 
the MTPJ, often with associated callus 

• Haglund's deformity: a bony exostosis located on the 
posterolateral or posteromedial aspect of the calca-
neus. Aetiology is unclear but may be the result of 
overuse, hereditary factors or biomechanical stresses 
(Vaishya et al., 2016) 

• fusiform swelling locally in the Achilles tendon may 
indicate a reactive tendinopathy (Cook et al., 2016), 
usually observed in the midportion of the Achilles 
tendon. 

• intractable plantar keratosis (IPK): hyperkeratotic 
tissue proliferation (callus) on the plantar aspect of 
the foot, usually under the metatarsal head(s), occurs 
as a result of excessive mechanical load. 

• posteromedial pitting oedema along the c01rrse of the 
tibialis posterior: this observation has been associ-
ated with tibialis posterior tendon dysfunction; a 

condition more common in mid to later-aged 
women often with comorbidities (DeOrio et al. 

2011; Rass et al., 2018) 

indicate syndesmotic injury of the inferior tib' 
l . . h 11 · d" l iofibu ar Jomt, w ereas swe mg 1sta to the lateral 

1 
· 

l . d" l l 1· ma leo us may m 1cate a atera 1gament cmnple • . · 
. . x 1nJun., 

although th1s may spread mto the foot if the '' capsule 
has been damaged (Du bin et al., 2011) 

Functional Testing 
Functional testing can be canied out early in li 1c ex. 
amination. ~lue_s for ap~ro~riate tests can be obtained 
from the subJecti_ve e~ammation, _P~~ticularly aggravating 
factors; these m1ght mclude actiVIlies such as walkin 
ascending/descending stairs, squatting, walking on u;~ 
even surfaces, hopping or running. 

Observation of Gait 
Gait analysis is important. Observe gait in a logical 
manner from head to toe, or vice versa, observing each 
body segment for variations in the normal range. Look 
for asymmetries, e.g. uneven arm swing, trunk rotation, 
stride length and differences in weight hearing. Each 
variation may indicate tight musculature, structural 
anomalies or functional movement pattems which may 
have altered through habit or dysfunction. The gait 
cycle is defined as 'the time interval between two suc-
cessive occurrences of one of the repetitive events of 
walking' (Whittle et al. 2012, p. 32). The gait cycle 

consists of the following events: 
l. initial contact (aften heel strike) 
2. opposite toe-off 
3. heel rise 
4. opposite initial contact 
5. toe-off 
6. feet adjacent 
7. tibial vertical 
8. initial contact-the gait cycle begins again. 

The angle of heel contact with the ground is usually 

slightly varus. Marked variations from this may c~use 
abnormal foot function, with compensation attained 

either across the midtarsal joint and first and fift~ ~ays 
or more proximally in the ankle, knee and hip 1oints. 

Early heel lift may indicate tight posterior leg mu~cles 
which can be a cause of functional ankle equinus 

(Pascual Huerta, 2014), where the range of dorsiflexion 

required for normal gait is lacking. ·d · rn1 -

• adult acquired flatfoot deformity: secondary to tibia-

lis posterior tendon dysfunction, this ranges from a 

tlexible deformity to a rigid deformity with advanced 

arthritis. ClinicaJ observations can include hindfoot 

valgus, medial arch collapse, forefoot abduction 

with 'too-many-toes' sign and inability to perform 

double and single heel-rise tests (Zaw & Calder, 

2010; Rass et al., 2017). 
• oedema as a result of trauma/ankle sprain-swelling 

observed proximally to the ankle mortise may 

The degree of pronation of the foot dunng ait 
stance is noted. Pronation is a normal part of g d 
that allows the foot to become a shock absorber an d 

mobile adapter. Prolonged pronation or failure/delaye 
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. of the subtalar joint <luring mid lo l t •nauon . . . a e suP',e (often ind1cated by a prolonged o~ rigid valgus of stan neurn and collapse of the medial longitudinal he calca .b.ali . l rnay indicate ti t s postenor tendon dysfunction 
arch) & Calder, 2010; Stein & Schon, 2015). At heel lift 
(Za~oot changes to a more rigid lever for toe-off. 
the . . of normal function at the MTPJs may affect ·rnitat1on L• ff and result in more proximal compensations we-o 
(Ni.JC et al. 2013). 

• 8 Physiological Movements Act1v 
. hysiological movements of the foot and ankle Acttve P . . h . 

d ossible mod1fications are s own m Table 17.2. an P b d ·th th · · rnents can e teste w1 e pabent m prone Move . . . ' . or sitting with the nght and left sides compared. supine 
The range of moveme~t for the foot a_nd ankl~ can. be 
measured using a gomometer. For active phys1ological 
movernents, the clinician notes the following: 
• willingness of the patient to move 

range of movement available 
• quality of movement, e.g. coordination, muscle acti-

vation patterns 
• behaviour of pain through the range of movement. 

Active movements with overpressure to the foot and 
ankle are shown in Fig. 17 .2. Overpressure at the end of 
the range can be applied to the whole foot. For differ-
entiation purposes, the foot may be considered in 
functional units: the rearfoot, midfoot and forefoot (see 
Table 17.1). Using a knowledge of the joint lines the 
\'arious regions may be individually examined with 
localized overpressure at the end of the range. The 

TABLE 17 .2 Active Physiological 
Movements and Possible Modific_~tions , 
Active Physiological 
~vements 

Ankle dorsiflexion Ankle l 
1 P antarflexion nversion 
Eversion 
Metata • Fl _rsophalangeal ex,on 
• Extension 
lnterphala . . • Fl . ngeal Joints· ex,on . 
• Extension 

M odificat ions 

Repeated 
Speed altered 
Combined, e.g. 
• lnversion with 

plantarflexion 
Compression or distraction 
Sustained 
lnjuring movement 
Differentiation tests 
Function 

cli~ician establishes the patient's symptoms at rest, 
pnor to each movement, and notes the effect of 
passively correcting any movement deviation to deter-
mine its relevance to the patient's symptoms. 

Passive Physiological Movements 
All of the active movements can be examined passively 
with the patient in prone with the knee at 90 degrees 
flexion, or supine with the knee flexed over a pillow, 
comparing the left and right sides. Comparison of the 
response of symptoms/range of movement to the 
active and passive movements can belp to determine 
whether the structures contributing to symptoms/re-
striction are noncontractile (articula.r) or contractile (myogenic). 

Weight·Bearing Lunge Test 
This is a test to measure the range of functi.onal dor-
siflexion of the ankle joint. The patient is in weight-
bearing and is asked to place one foot perpendicular 
to a wall, and then lunge the ipsilateral knee to the wall, 
keeping the hips in a neutral position. The foot is then 
progressively moved away from the wall until the knee 
barely touches the wall; however, the foot should 
remain flat to the floor, without the heel lifting and 
should not deviate laterally or medially (Fig. 17.3). The 
distance from the wall to the big toe is then measured in 
centimetres. Left and right sides are compared for dif-
ferences; normative studies on healthy adults suggest a 
2 cm or greater lunge distance asymmetry can delineate 
subjects with clinically relevant impairrnents in ankle/ 
subtalar dorsillexion (Hoch & McKeon, 2011). Research 
also indicates this test is both reliable and valid and has 
reasonable responsiveness to detect a true change in 
ranoe of motion (Powden et al., 2015; Hall & Docheny, 0 

• 2017). 

Joint lntegrity Tests 
Osseous congruency, scatic ligamentous and capsular 
rescraints and myofoscial struccures are the major 
contributors to stability at the an.kle. L\S are the most 
common injury, followe<l by syndesmotic disruption 
and then media.l ank.le sprain (Doherty et a.l., 20 l-l), 
with significant rates of persistent symptoms and 
disability fol\owing acute ankle sprain (Martin et al., 
2021). LAS consist of partial or complete disruption ot 
the lateral an.kle ligaments (anterior talofibular Ug.iment 
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Fig. 17 .2 Overpressures to the foot and ankle. (Al) Dorsiflex1on. The right hand tips the calcaneus into dor-
siflexion while the left hand and forearm apply overpressure to dors1flexion through the forefoot. (A1i) Plan-
tarflexion. The left hand gnps the forefoot, and the right hand grips the calcaneus, and together they move the 
foot into plantarflexion. (Aiii) lnversion. The right hand adducts the calcaneus and reinforces the plantarflexion 
movement while the left hand plantarflexes the hindfoot and adducts, supinates and plantarflexes the m idfoot 
and forefoot. (Aiv) Eversion. The right hand abducts the calcaneus and reinforces the dorsiflexion while the left 
hand dorsiflexes the hindfoot and abducts, pronates and dorsiflexes the m 1dfoot and forefoot. (B) Meta-
tarsophalangeal joint flexion (demonstrated) and extens,on. The right hand stabilizes the metatarsal while the 
left hand flexes and extends the proximal phalanx. (C) lnterphalangeal joint flexion and extension. The right 
hand stabilizes the proximal phalanx while the left hand flexes (demonstrated) and extends the distal phalanx. 
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Flg.17 3 W . 
k 

· e1ght-bearing lunge test. An\,Je fully dors11\e:,.ed and 
nee aga· 

Pe 
inst the wall . Note the hee\ is f1rmly on the floar and 

rpencticular t th · , the b. 0 e wall, w1th measurement of the d1s1ance or 
19 toe from the wall. 

[ATFL] l . 
talofib ' ca ~aneofibular ligament [ CFL] and post~nor 
juries ~ar ligament [PTFL]), but the majority ot in-
Di"' . involve A TFL disruption (Martin et al., 2021 ). 

uenng h . d t· di"' mec anisms of injury are suggeste or 
11erent r A. TFL . igamentous structures. For example, the 

Pla 15 most likely to be injured in positions of ankle 
ntarfle • . . 

y .. 1 x.ion and inversion whereas the CFL 1s 
. utnerabl · . . ' . . 1nver . e m pos1t1ons of ankle dors1flex1on and 

s1on Co l . . t· synd · nverse y, the most common pos1t1on or 
esrnot· · · · . • al ic IUJunes 1s an.kle dorsiflex1on and extern 

Fig. 17.4 Antenor drawer sign. The Ieft nand stae l·zes the 
lower leg while che right hand applies a posteroanterior force to 
tre talus via the calcaneus. 

rotation (Sman et al., 2013; Delahunt et al., 2018). For a 
comprehensive review of anatomical considerations see 
Medina I\kKeon & Hoch (2019). Subjective informa-
tion can be combined with physical e..xamination tests 
to support the dinical reasoning process. Joint intemty ;::, . 
tests then form part of a reasoned e..'<amination. 

Anterior Drawer Sign 
This is J. test of anterior talar trans.lation with respect to 
the ankle mortise. The patient is usually positioned in 
sitting with 90 degrees of knee tlex.ion and anlde plan-
tartlexion between l O and 20 degrees. T he leg should be 
rel,u ed and w1supported. One hand of the ;xaminer is 
placed on the anterior aspect of the distal tibi,l md 
fibula. The second hand grasps the posterior aspc.-...:t o f 
the calcaneus. The test is perforrned by ;.ippl~ing ,1 nrm 
posteroanterior force to the calcaneus l,mJ hen.:c> 
the talus) white the distal tibia/fibula is stabilir~d 
(Fig. 17.4). The test can also be performed in l,ther 

F 
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positions, such as supine or prone, with slight flexion of 
the knee. Excessive anterior translation of the talus, 
compared to the uninvolved side, with a loose end-feel, 
indicates a reduction in the passive stabilizing function 
of the medial and lateral ligaments (Martin et al., 2021 ). 
Observation of a dimple or sukus sign near the region 
of the A TFL may also indicate a rupture of the A TFL 
(Cook & Hegedus, 2011; Delahunt et al., 2018). The 
combination of pain with palpation of the A TFL, lateral 
haematoma and a positive anterior drawer on exami-
nation 5 days after the injury has demonstrated a 
sensitivity of 96% and specificity of 84% to identify 
lateral ligament rupture (van Dijk et al. 1996) and is 
recommended in several dinical guidelines (Delahunt 
et al., 2018; Vuurberg et al. 2018; Martin et al., 2021) to 
assess A TFL integrity. 

Talar Tilt 
The talar tilt is a test of the amount of talar inversion 
occurring within the ankle mortise. The patient is 
usually positioned in sitting with 90 degrees of knee 
flexion, with the leg relaxed and unsupported and the 
ankle in a plantigrade position. One hand of the 
examiner is placed on the distal tibia and fibula while 
the second hand grasps the calcaneus and slowly moves 
it into inversion; a small amount of traction can be 
applied (Fig. 17.5). Increased adduction movement of 
the calcaneus on the involved side compared to the 
uninvolved side, a reduced or absent end-feel and 
clicks/dunks suggest injury to the lateral ligament 
complex or that the calcaneofibular ligament (CFL) is 

Fig. 17.5 Talar t ilt . The lett hand grips around the calcaneum 
and talus and moves it into a small amount of inversion whilst 
the other hand stabilizes the lower leg. 

injured. The test can also be performed in ott . . . 1e1 Pos' hons, such as supme or prone. Sensitivity r · 1• . . anges b tween 17% and 66% and spec1fic1ty ranges bet•v e-• een 82o/r and l 00% have been reported for this test wh· 1 ° 
• • IC l pre-dommantly btases the CFL (Netterstr6m-Wed1· n et al 2021; Schweitzerian et al., 20 l 3 ). · 

External Rotation Stress Test (Kleiger Test) 
This is a test of the integrity of the inferior tibiofibul· . 
syndesmosis; it is pain provocative. The patient '~

1 

usually positioned in sitting with 90 degrees of kn~: 
flexion. The examiner stabilizes the tibia and fibula with 
one hand in a manner which does not compress the 
distal tibiofibular syndesmosis. With the other hand 
the examiner holds the foot in plantigrade and applies 
passive lateral rotation stress to the foot and ankle 
(Fig. 17.6). The test can also be performed in other 
positions, such as supine or prone. A positive test is 
indicated if pain is produced over the anterior or 

. . . h d stabilizes Fig. 17 .6 External rotat1on stress test. The right an . de 
the lower leg while the left hand holds the foot in plantigra d 
and applies a passive external rotation st ress to the foot an 
ankle. 
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terior tibiofibula r ligaments and the interosseo 
Pos d . . d. . f us 

brane an 1s m 1Cat1ve o a syndesmosis 'high rnern h ifi . c . 
okle' injury. T e spee city 1or th1s test has been re-

a orted at 78% with a sensitivity of 70% (Netterstrom-
~edin & BleakJey, 2021). 

squeeze Test . . . 
The squeeze test 1s a te~t o_f ~e mt~gnty of the inferior 
tibiofibular syndesm_o~1s; 1t . 1s . p~m provocative. The 

tient is usually pos1tioned m sitting with 90 degrees of pa · . . h h kn · knee flexion or m sup~e wit t ee m a small degree 
of flexion. The examme: _applies a manual squeeze, 

ushing the fibula and t1b1a together, and applying a 
~orce at the midpoint of the calf. The examiner then 
applies the same load at more distal locations moving 
toward the ankle (Fig. 17.7). Pain in the lower leg may 
indicate a syndesmotic injury (provided fracture and 
compartment syndrome have been ruled out). Pooled 
specificity data for this test was reported at 85% in a 
systematic review with the meta-analysis by Netter-
strom-Wedin and Bleakley (2021), who promote the 
use of this test as, n ot/part of a duster to include syn-
desmotic palpation, dorsiflexion lunge test and the 
external rotation stress test to help diagnose syn-
desmotic injuries. 

Muscle Tests 
Muscle system examination is based on the patient's 
subjective history as ,vell as observations of posture and 
movement (Kendall et al. 2010). See Chapter -1 for 

Fig. 17 7 
Pushin · Squeeze test. Both hands apply a manual squeeze, 

9 the tib • • · · f the calf. ia and f1bula together at the m1dpo1nt 0 

details of muscle testing which may include isometric, 
isotonic and eccentric muscle testing in various parts of 
the range of the muscle group being tested, e.g. inner 
range, outer range and through range. 

Musete Strength 
Manual muscle testing may be carried out for the 
following muscle groups: 
• ankle dorsiflexors, plantarflexors 
• foot inverters, evertors 
• toe flexors, extensors, abductors and adductors_ 

For details of these tests, readers are directed to 
Kendall et al. (2010). 

M u sele length 
The clinician tests the length of musdes that may have 
an impact on lower-limb function, in particular, those 
thought prone to shorten, that is, piriforrnis, iliopsoa~ 
rectus femoris, tensor fasciae latae, hamstrings, 
gastrocnemius and soleus (Janda 1994, 2002). Testing 
the length of these muscles is described in Chapter •!. 

Ot her Musei e T ests 
Thompson's test ior Achilles tendon rupture. \Vith the 

patient prone and the feet over the end of the plinth or 
kneeling with the foot unsupported, the clinician 
squeezes the calf muscle; the absence of an.kle plantar-
flexion indicates a positive test (Fig. 17.8). Sensiti1,ity 
and specificity for this test to detect a subcutaneous 
Achilles tendon rupture have beeo reported as 96% and 
93% respectively (Maffulli 1998~ Schweitzerian et al., 
2013). 

Fig. 17 .8 Thompson's test. The therapist's hands $que-e-:c 1:,~ 
calf while observing plantarflexion movement o f tha fooc. 
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Matles test for Achilles tendon rupture. The patient is 
positioned in prone lying and is asked to actively flex 
the knees to 90 degrees. The position of the ankles and 
feet is observed during flexion of the knee. If the foot on 
the affected side falls into neutral or into dorsifle>don, 
an Achilles tendon tear is suspected. On the uninjured 
side, the foot remains in slight plantarflexion when the 
knee is flexed to 90 degrees (Matles, 1975). Sensitivity 
and specificity values of 88% of 85% respectively have 
been reported for this test (Maffulli, 1998; Reiman et al., 
2014). 

Neurological Tests 
The dinician will use clinical reasoning from the re-
ported distribution and quality of symptoms, to justify a 
neurological examination. 

lntegrity of the Nervous System 
Oermatomes/peripheral nerves. Sensoryr testing of the 

lower limb can be done as described in Chapter 4. 
Knowledge of the cutaneous distribution of spinal nerve 
roots (dermatomes) and peripheral nerves enables the 
clinician to distinguish sensory loss due to a spinal root 
lesion from that due to a peripheral nerve lesion. The 
cutaneous nerve distribution and dermatome areas are 
shown in Chapter 4. 

Myotomes/peripheral nerves. A working knowledge of 
the myotomes of spinal nerve roots and peripheral 
nerves enables the clinician to distinguish motor loss 
due to a root lesion from that due to a peripheral nerve 
lesion. The peripheral nerve distributions are shown in 
Chapter 4. 

Reflex testing. The following deep tendon reflexes 
can be tested (see Chapter 4): 
• L3-L4: knee jerk 
• Sl: ankle jerk. 

Neurodynamic Tests 
Lower limb neurodynamic tests (SLR, Slump and PKB) 
may be used to assess for a possible neural tissue 
contribution to the patient's ankle and foot symptoms, 
see review in Chapter 4. 

Variations in foot position have been suggested to 
stress different peripheral nerves. For example, ankle 
plantarflexion/inversion may bias the common pero-
neal nerve, ankle dorsiflexion/eversion may bias the 
tibiaJ (and consequently the medial and lateral plantar 

nerves and the medial calcaneal nerve), whilst d . 
flexion/inversion may bias the sura) nerve (Al hors,. 

) s arni et al., 2008 . 

Nerve Palpation 
• Palpable nerves in the lower limb are as follows: 

• The tibial nerve can be palpated behind ti . 
medial malleolus, which may be more noticeab;e 
with the foot in dorsiflexion and eversion an~ 
may even produce syn1ptoms if percussed, 
e.g. in tarsal tunnel syndrome (McSweeney & 
Cichero, 2015). 

• The common peroneal nerve can be palpated 
medial to the tendon of the biceps femoris and 
also around the head of the fibula. 

• The superficial peroneal nerve can be palpated on 
the dorsum of the foot along an imaginary line 
over the fourth metatarsal; it is more noticeable 
with the foot in plantarflexion and inversion. 

• The deep peroneal nerve can be palpated between 
the first and second metatarsals, lateral to the 
extensor hallucis tendon. 

• The sural nerve can be palpated on the lateral 
aspect of the foot behind the lateral malleolus, 
lateral to the Achilles. 

For a review of foot and ankle entrapment neurop-
athies, see Pomeroy et al. (2015). 

T ests for Circulation and Swelling 
Vaseutar Tests 
The vascular evaluation of the foot and ankle includes 
palpation of the dorsalis pedis and posterior tibial 
pulses and peripheral testing of capillary refill (Thor-
darson, 2013; King et al. 2014). The sta te of the vascLila~ 
system can also be determined by the response 0 

symptoms to positions of dependence and elevation of 
the lower limbs and response to exercise, e.g. in inter-
mittent claudication. 

Wells score for suspected deep-vein thrombosis. If an 
ad ult patient presents with signs or symptoms of deep-
vein thrombosis (DVT), such as a painful warm, 
swollen leg, clinicians are advised to carry out an 
assessment of their general medical history and 3 

physical examination to exclude other causes. 
National Institute for Health and Care Excellenc~ 
(NICE) guidelines recommend the use of a two-1;:e 
DVT Wells score to estimate the clinical probabi ,ty 
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of pVT (NICE, 2020). From this, the patient is given a 
e of between - 2 and + 9. A simplified scorin scor . t . d. g ,n of two potn s or more m ICates a likely DVT syste f . , whilst a score o o~e P?mt or less i~dicates this is 

likelY- In both s1t~at1ons further mvestigation is 
~quired; this may . mclude a D-dimer blood test, 

:..,.,al leg vern ultrasound or parenteral prox:,., .. 
f ,oagulant. Readers are referred to the most 

an 
1 
ent NICE guidelines for further information on 

~: topic, includ~g details of the two-level Wells 
re and except10ns to these recommendations sco 

(Wells et al. 2003; NICE, 2020; NICE CKS, 2020). 
figure-of.eight an/de measurement. This test measures 

the size and swelling of an ankle. The patient is posi-
tioned in long sitting with both feet extended over the 
end of a plinth. The ankle should be in approximately 
2o degrees of plantarflexion. A 6-mrn (1/4-inch)-wide 
plastic tape measure is placed midway between the 
tendon of the tibialis anterior and the lateral 
malleolus. The tape is pulled medially toward the 
instep, just distal to the tuberosity of the navicular. 
The tape is then drawn across the arch of the foot to 
just proximal to the base of the fifth metatarsal, then 
continues across the tibialis anterior tendon, around 
the ankle joint just distal to the medial malleolus and 
then across the Achilles tendon. From here the tape 
circles around the ankle, ending just distal to the 
lateral malleolus, before returning to the start position 
(Fig. 17.9). The figure-of-eight method has been 
demonstrated to be a reliable and valid method of 

Fig, 17 9 · li · Figure-of-eight ankle measurement for swe ing. 

measuring ankle oedema (Mawdsley et al., 2000; 
Rohner-Spengler et al., 2007; Devoogdt et al., 2019). 

Further T ests of the Foot and Ankle 
Anterior lmpingement Sign of the Talocrural Joint 
This is a pain provocation test for anterior irnpinge-
ment of the talocrural joint (bony and/or soft tissue). 
The patient is usually positioned in sitting with 90 de-
grees of knee flexion, with the leg relaxed and unsup-
ported. The test can also be performed with the patient 
supine or prone. One band of the e:xaminer is placed 
with the thumb palpating the anterolateral ankle and 
applying localized pressure whilst the other hand moves 
the ankle from a plantarflexed to dorsiflexed position 
(Fig. 17.10). Reproduction of symptoms signifies a 
positive test. Research suggests a sensitivity of 95% and 
a specificity of 88% for this sign (Molloy et al., 2003). 

Mulder s Test for Morton's Neuroma 
This is a pain provocation test for Morton's neuroma 
between the metatarsal heads. The patient is normally 
positioned in supine with the foot relaxed. This test is 
performed with the thumb and index fi nger on the 
plantar and dorsal aspect of the painful intermetatarsal 
space, exerting local pressure. The forefoot is then 
further compressed with the opposite hand by 
squeezing together the metatarsal heads. The test is 
considered positiYe if a palpable dick is relt \,ith the 
reproduction of pain. ~[ahade\·;.rn et al. (2015) report a 

Flg. 17.10 Anterior 1mpingernent s,gn of tha :::i-:,-:,_,., ~ -,:. 
The thumb of the nght hand palpates the anterolatard .:1s~·,:>,.:• ~" 
the ankle joint, applying a localized pressure w!'l,lst tha eit "J,'c 
moves the ankle from a plantarflexed to dors1lle:..ed aos.t10n 

' 
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sensitivity of 62% and a specificity of l 00% for this test 
compared with uJtrasonography. 

Star Excursion Balance Test 
This is a measurement of dynamic balance of the lower 
limb. The Star Excursion Balance Test (SEBT) layout 
consists of eight lines set out from a central point, ar-
ranged at 45 degree angles (Fig. 17. Il). The pa tient is 
asked to maintain balance on the lower limb to be 
tested while reaching as far as possible in eight different 
directions with the other foot, lightly touching the 
ground with that foot and then returning to centre. The 
distance achieved is measured in centimetres along each 
line. Patients should not move their supporting foot and 
keep their hands on their hips. The patient is allowed 
six practice and three test trials in each of the eight 
directions. 

Fig. 17 .11 Star excursion balance test (SEST). 

The SEBT has been shown to be a valid and 1. b re ia le 
measure which can predict the risk of lower-extrei . 
injury, identify dynamic balance deficits in pat·nity 

• • • 1en1s 
with a vanety of lower-extrem1ty conditions, and . 

• • • IS 
respons1ve to trammg programmes in healthy a 1 
injured populations (Gribble et al., 2012; Powden et :~c 
2019). Modifications to the test include a reduction .f 
the number of practice tests to four (Robinson 
Gribble, 2008) and simplifying the SEBT to three di-
rections only (anterior, posterolateral and poster-
omedial); this is known as the Y-balance test (Hertel 
et al., 2006; Neves et al. 2017). 

Palpation 
Clinical reasoning will determine which structures the 
clinician palpates in the foot and ankle; however, it is 
useful to have a systematic approach to this so that 
nothing is missed (Alazzawi et al., 2017). Palpation 
findings can be recorded on a body chart (see Fig. 3.2) 
and/or palpation chart (see Fig. 4.34). 

Suggested Approach to Systematic Palpation 
Palpate bones, tendons and soft tissues for tenderness, 
crepitus, swelling, temperature, presence of ganglions/ 
lumps, muscle spasm and any additional variations 
from the expected. 

Palpate proximally to distally, starting from the 
proximal fibula and moving distally along the fibula to 
the syndesmosis, distal fibula, Achilles tendon (note if 
there is an intrasubstance gap which may indicate a 
tendon rupture), peroneal tendons laterally, PTFL, CF~,, 
A TFL, anterior talocrural joint line, sinus tarsi, dorsalis 
pedis pulse, calcaneum, calcaneocuboid joint, cuboid, 
metatarsals, phalanges, first IP and MTP joint, first ray, 
tarsometatarsal joints, cuneiforms, navicular, tal~n_a-
vicular joint, talus, medial malleolus, posterior 11bial 
pulse, tibialis posterior, flexor digitorum longus, flexor 
hallucis longus, tibialis anterior, toe extensors and 

flexors and the plantar fascia. 

Accessory Movements 
A selection of accessory movements for the foot aod 

ankle joints are shown in Fig. 17 .12 and listed in Ta f 
ble 17.3; however, it will not be necessary to test all 0

1 those listed, as selection will be based on clinica 
reasoning of findings so far in the physical examination. 
For example, if ankle dorsiflexion is limited then 
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Fig, 17 .12 Accessory movements for the foc1 and an,le o l'!S. 1..\I lrverior · ::-,o· bu a, JJ nt 1-.\ :c, •=--m . . ·-P0stenor. The heel of the right hand applies a posteroamenor force to the · :1,a .\11ile me en nanl.! Joo.,es 3 "\ 

:-~~erop~sterior force to the fibula. (A1i) Posteroanterior The left hana aool1es dl' JPte'ooostenor ·orce :o :~e 1 ia ':"hile the right hand applies a posteroanter1or force to ,he ·,bula. 181 ra1:x u a 10 -nr. 311 ..\n ter ooos:er or 
The right hand stabilizes the calf white the teh hano appl es an anteropostenor fcrce m :ne aPCenor aspect :)r 
the talus. (Bii) Posteroanterior. The leh hand stab,tizes the t1b a/!1bula wnile me nght hJPd aopl es a ooste10--
anterior force to the posterior aspect of the talus. (8111) Long1tud1nal caudad. The d1111c an ilght1y iesis thei· eg 
on th~ posterior aspect of the patient's th igh to s1ab1lize and then grasps around the talLs to pult upv\ a1 as (B" ) 
~~n~1tudinal cephalad. The right hand suppor1s the foot in dorsillex1on wh1le the lett hand app1ies a ong,t .. amal 

p alad force through the calcaneus. 

.,.... ;;;,-. y= - . 

Ill -
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Ag. 17 .12, cont'd (C) Subtalar joint. (Ci) Longitudinal caudad. The clinician lightly rests their leg on the 
posterior aspect of the patient's thigh to stabilize it and then grasps around the calcaneus with the right hand 
and the forefoot w ith the lett hand, and pulls the foot upwards. (Cii) Transverse medial glide. The patient is in 
side-lying. The therapist's right hand stabilizes the talus and distal t ibia w ith the second and third fingers in a 'V' 
formation, while the lett hand cups around the calcaneus. The forearms are directed opposite each other, and 
transverse medial glide of the calcaneus relative to the talus is produced mainly via the left hand whilst the 
right hand maintains the position of the talus. (Ciii) Transverse lateral glide. The patient is in side-lying. The 
therapist's right hand stabilizes the talus and distal tibia with the second and third fingers in a 'V' formation 
w hile the left hand cups around the calcaneus. The forearms are directed opposite each other. and movement 
is produced mainly via the lett hand whilst the right hand maintains the position of the talus. 

exarnination may initially focus on the talocrural joint, 
where the majority of dorsiflexion occurs. An accessory 
examination can be further refi.ned, using the Kalten-
born tests to explore joints in more detail (Kaltenborn, 
2002). It is not necessary to complete all ten parts of the 
test. For example, if the patient's symptoms were 
focused around the medial aspect of the midfoot the 
clinician may choose to explore parts 3, 4 and 5 of the 
Kaltenborn test (Table 17.4). 

Although joint play movement is limited, a small 
study comparing the judgements of two clinicians 
found there to be fair to good intra- and interrater 
reliability in identifying hyper and hypomobile joints 
using joint play testing test (Fraser et al., 2017). 

Symptom Modification and Mobilizations With 
Movements 
Mobilizations with movements (MWMs) are accessory 
movements applied <luring an active movement _and 

were developed by physiotherapist Brian Mulhgan 
(Hing et al., 2019). These techniques can be used ~o 
assess symptom modification and changes in ROM 10 

response to MWMs; this may strengthen hypothese~ 
relating to the structures contributing to symptoms an 
be considered as treatment options. 

Inferiør Tibiofibular Joint . 1 
The patient lies supine and is asked to actively inv~\ 
the foot while the clinician applies an anteropo5ieno 
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Fig. 17 .12, cont'd (D) tvlidioot. (D1) Anteroposter.or to the 1av,cular. P-essure •s :1pp.1ed to :~e an,erior aso2c: 
of the navicular through a key grip or the thenar emmerce. The otner rana srabil,2es tne tal1..s. 1,011) 
Posteroanterior to the cubo1d. Pressure 1s applied to the posterior aspect of :he c--001d through er.e thena, 
eminence whilst the other hand stabilizes the calcaneum. 1D11i) Abduc11on/aaauction. Tne left nand grasps ,ina 
stabilizes the heel whtle the right hand grasps the forefoot. The right hand then appl.es ar abduc:1on force m 
the foot. The foot does not evert. Hands swapped over for adduct1on. 

glide to th fib l · · d 
l e ua(Fig.17.13).Anincrease m rangean 

no reduced · · d. indi . pam are positive examination fin mgs 
cating a possible mechanical joint problem. 

Planta fl • 
l'h r exion of the Ankle Joint 
ovee Patient lies supine with the knee flexed and the foot 

r the end f h 1· .. appt· 0 t e plinth. With one hand the c 1mc1an ies an . h tib1· anteroposterior glide to the lower end ot t e a and fib 
ante • ula and with the other hand rolls the talus riorty h· tarfl w ile the patient is asked actively to plan-e:x the,. ... 1.1 . . d 11ofred -~e (Fig. 17.14A). An increase m range an 

Ucect . . fi d. Pain are positive examinat1on n mgs 

potentially indicating a possible mechanical joint 
problem. 

Oorsiflexion of the Ankle Joint 
The patient lies supine with the foot over the end or the 
plinth, and knee slightly tlexed over a rolled towel. The 
clinician uses one hand to hold the cak:rneus, whilsc 
the web space of the other hand concacts the .interior 
talus. Both hands contribute to the anten~Dosteri1."r 
glide of the talus, while the pa tient is asked IL~ ,i..:ti, dy 
dorsitlex the ailkle (see Fig. 17 .14B ). Since the e...--.;:rensl,r 
tendons lift the ex,uniner's hand away from the ralus, 
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Fig. 17 .12. cont'd (E) Anteroposterior and posteroanterior movement of the first tarsometatarsal joint. The 

right hand stabilizes the medial cuneiform while the left hand applies an anteroposterior and posteroanterior 

force to the base of the metatarsal. (F) Proximal and distal intermetatarsal joints. (Fi) Anteroposterior and 
posteroanterior movement. The hands grasp adjacent metatarsal heads and apply a force in opposite di-

rections to produce an anteroposterior and a posteroanterior movement at the distal intermetatarsal joint. (Fii) 
Horizontal flexion. The fingers are placed in the centre of the foot at the level of the metatarsal heads. The 

metatarsal heads are then curved around the fingertips to produce horizontal flexion. You might think of folding 
the foot over. (Fiiit Horizontal extension. The fingers are placed in the centre of the foot at the level of the 

metatarsal heads. The metatarsal heads are then opened out, curving over the thumbs on the dorsum of the 

foot to produce horizontal extension. You might think of fanning the foot out. 

the patient is asked to contract repetitively and then 
relax. With relaxation, the clinician moves the ankle 
into the further range of dorsiflexion gained <luring the 
contraction. 

For further guidance on the use of mobilizations 
with movements, see Mulligan (2019) and Hing et al. 
(2019). 

COMPLETION OF THE EXAMINATION 
On completion of the physical examination, the clini-
cian will need to collate the information to evaluate and 

revisit how findings compare with expected findings, 
based on the clinician's initial primary hypothesis and 
alternative hypotheses. Information needs to be_ ac~u-
rately recorded. Significant findings from the subJective 
and physical examination can be highlighted with an 
asterisk" as reassessment markers for use within 5ub· 
sequent sessions to evaluate the effects of treatment on 

the patient's presentation. 
It is good practice that the clinician: d 

• explains the findings of the physical examination an 
how these findings relate to the subjective assessment, 
offering some initial advice if appropriate. 
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F - , - - ~ 
mig .t 17 · 12, cont'd (G) First metatarsophalangeal io1nt. For all these movements, one hand stabili7es the 

e atarsal he d h.l · G -m a w I e the other hand moves the prox1mal phalanx. l 1) Anteroposcenor and posteroanterior 
m ovement. The proxima\ phalanx is moved anteriorly and posteriorly. (G1i) Meaial and lateral transverse 
pho~em~nt. The proximal phalanx is glided med1ally and laterally. (G1i1) Medial and lateral rotanon. The proximal 

a anx 15 moved into medial and lateral rotation. 

' al!ows th 
thoughts ::;tien_t sufficient opportunity to discuss 
0 ver th behef s which may well have changed 

e COUr re,,.; • se of th · · 
• 1s1ts th e exammahon. 

coUaborat~ pa tient' s initial expectations and through 
tr ton Wilh ealll}ent the patient identifies an agreed 

strategy · al tn order to achieve agreed go· s. 

• requests the patient to report details on the be.ha,·-
iour of the symptoms following examination at the 
next attendance. 
For guidance on treatment and management prin-

ciples, the reader is directed to the companion textbook 
(Barnard & Ryder, 2024). 
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Fig. 1 "l .12. cont'd (Giv) Abduction and adduct ion. The proximal phalanx is moved into abduction and adduction. 
(Gv) Longitudinal caudad and cephalad. The proximal phalanx is moved in a cephalad and caudad direction. 

TAB LE 1 7 .3 Accessory Movements, Choice of Application and Reassessment of the Patient'!!li 
Asterisks W 

Accessory Movements 

Accessory Movements for the Foot and 
Ankle Joints 

lnferior tibiofibular joint 

t Anteroposterior 

t Posteroanterior 

Talocrural Joint 

t Anteroposterior 

t Posteroanterior 

fJ M ed-Medial rotation 

('\ Lat-Lateral rotation 
- Caud-Longitudinal caudad 
- Ceph-Longitudinal cephalad 

Choice of Application 

Start position, e.g. 

• In dorsiflexion 
• In plantarflexion 
• In inversion 
• In eversion 

Speed of force application 
Direction of applied force 
Point of application of applied force 

ldentify Any Effect of 
Accessory Movements on 
Patient's Signs and 
Symptoms 

Reassess all asterisks 

tO 



_____ Examinaf 
____ ,o_n_o_f....::t.:.:.he:...:_F~oo'.:'..:t:..:a:'..'.n~d~A~n~kl'.:e~ 

17 .3 Accessory~~ ovements,_ C~oi_ce-~_ f A_ P.P~_licitiårnmaaiidndlR Rlieassessme~t1o(~th!)~ient~s-

eLE t'd . ' . .,., . . . 
-<A ks- con _ . -

l jS 
-~ --.. -~------ -•-- -- ---j\Ster 

ldentify Any Effect of 

Movements 
Accessory Movements on 

Access~o~~~----------...!:C~ho~i~ce'c_<!o~f~Aep~l~ic~at~i~on!'... _____ _;P~at:ie;nt;'~s~S:i~g:n:s~a:n:d~~~-

subtalar Joint 
Symptoms 

t Anteroposterior 

t posteroanterior 

n Med-Transverse medial glide 

n Lat-Transverse lateral glide 

n Med-Medial rotation 

(t Lat-Lateral rotation 

__ Caud-Longitudinal caudad 

__ Ceph-Longitudinal cephalad 

Midtarsal Joints 

t Anteroposterior 

t Posteroanterior 

n Med-Medial rotation 

('t Lat-Lateral rotation 

Abd Abduction 
Add Adduction 
-- Med-M edial glide 

-- Lat-Lateral glide 

lntertarsal Joints 

t Anteroposterior 

t Posteroanterior 

{""') Med-Medial rotation 

0 Lat-Lateral rotation 

Abd Abduction 
Add Adduction 

Tarsomet l atarsal Joints 

t Anteroposterior 

t Posteroanterior 

r') Med-Medial rotation 

('\ Lat-Lateral rot . at1on =:: Med-Medial glide 
Lat-Lateral glide 

Continued 
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TAB LE 1 7. 3 Accessory Movements, Choice of Applicati0 n 8nd Reassessment of the Patientl 
Asterisks- cont' d 

ldent,fy Any Effect of 
Accessory Movements 

Accesso Movements 

Proximal and Distal lntermetatarsal Joints 

+ Anteroposterior 

t Posteroanterior 

HF Horizontal flexion 
HE Horizontal extension 

Choice of A lication 

Metatarsophalangeal and lnterphalangeal Joints 

+ Anteroposterior 

t Posteroanterior 

- Med-Medial transverse 
- Lat-Lateral transverse 
f) Med-Medial rotation 

(t Lat-Lateral rotation 
Abd Abduction 
Add Adduction 
- Caud-Longitudinal caudad 
- Ceph-Longitudinal cephalad 
?Lumbar spine 
?Sacroiliac joint 
?Hip 
?Tibiofemoral joint 
?Patellofemoral joint 

As above 
As above 
As above 
As above 
As above 

P . , s· on at,ent s 1gns and 
S m toms 

Reassess all asterisks 
Reassess all asterisks 
Reassess all asterisks 
Reassess all asterisks 
Reassess all asterisks 

TASLE 17.4 Ten Accessory Movements of the Tarsal Bones W 
Movements in the Middle of the Foot 

1 . Fix second and third cuneiform bones and mobilize second metatarsal bone 
2 . Fix second and third cunerform bones and mobilize third metatarsal bone 

Movements on the Medial Side of the Foot 
3. Fix first cuneiform bone and mobilize first metatarsal bone 
4. Fix the navicular bone and mobilize the first, second and third cuneiform bones 
5. Fix the talus and mobilize the navicular bone 

Movements on the Lateral Side of the Foot 
6. Fix the cuboid bone and mobilize the fourth and fifth metatarsal bones 
7. Fix the navicular and third cuneiform bones and mobilize the cuboid bone 
8 . Fix the calcaneus and mobilize the cuboid bone 

Movement Between Talus and Calcaneus 
9. Fix the talus and mobilize the calcaneus 

Movements in the Ankle Joint 
10. Fix the tibia/fibula and move the talus or f ix the talus and move the tibia/fibula 

Kaltenborn (2002). 

--- - ---------
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. . 17 .13 Mobilizations w it~ movement for the inferior tibiofibular JOtnt. The ,1 , r~ ,, , . , 
f1g l'es an anteropostenor and superior glide to "h ,.b l gnt .ana suooorts ,ne an,<le vvhlie the neel of the left 
hand app 1 ' e 11 u a as the patIent nverts the :0 0 t. 

Fig. 17 .14 Mobilizations with movement for the ankle joint. (A) Plancarflexion. The 1eft hand applies an 
anteroposterior glide to the tibia and fibula while the other hand rolls the talus antenorly as the pa tient activaly 
plantarflexes. (Bl Dorsiflexion. The leh hand holds the posterior aspect of the calcaneus, and the nght hard 
grips the anterior aspect of the talus. Both hands apply an anteroposterior glide as the patient actively 
dorsiflexes. 
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l REVIEW AND REVISE QUESTIONS 
l. What measurement tool is useful for the assess-

ment of foot posture? 
2. How might a patient with hallux rigid us typically pre-

sent both subjectively and on physical examination? 
3. 'Giving way' of the ankle is a typical symptom 

included in a clinical prediction rule for anterolat-
eral ankle impingement. TRUE or FALSE? 

4. Name three physical examination tests you might 
consider using if you suspected a patient had an 
acute Achilles rupture: 
a. ___ _ _ 

b.-----
c. 

5. Which tendon is commonly associated with a pa-
thology resulting in posteromedial pitting oedema 
of the ankle? 

--------
a. Peroneus longus 
b. Tibialis posterior 
c. Achilles 

6. The weight-bearing lunge test is a valid and 
1
• 

·t1 . re iabl 
measure of ankle ~orsi e:'-10n. TRUE or FALSE, e 

7. How would a patient with a syndesmosis • . · 
b. lllJUry typically present both su Jectively and on ph . 

. . ., Ys1cal exammat1on r 
8. What is the name of the scoring system that 'd . a1 s in 

the diagnosis of DVTs? 
9. Name one pulse you are able to palpate on the d 

sal aspect of the foot and one pulse at the poste;~: 
medial aspect of the ankle. 

10. Describe an evidenced-based approach to the 
assessment and management of an acute LAS. 

Case Study 18 

\ 

Pa-intermittent pain, generally achy but sharp w ith 
foot movements. 6/10 

Aggravating factors-walking without boot, squat-
ting activities and descending stairs; sharper pain 
with plantarflexing and inverting the foot. Can 
continue. 

Easing factors- rest, settles w ithin a few mins. 

24-h pattem-activity related throughout the day. No 
worse first thing in the morning. Ankle swelling 
was better in the morning. Swelling and ankle 
'ache' worsens as the day goes on if doesn't rest 
and elevate her leg. 

Sleep-Occasionally wakes with sharp ankle pain 
when turning in bed at night. 

No symptoms anywhere eise 

Subjective Examination 
History of Present Condition 
A 34-year-old marketing director presented to the clinic 
with a 6-day history of moderately severe, lateral ankle 
pai n (VAS 6/10). swelling and haematoma affecting her 
right ankle, following a trauma. The pain was described 
as intermittent and generally achy but sharp w ith foot 
movements. She denied knee, hip or low back pain. 
There were no neurological symptoms. 

Six days previously she had landed awkwardly when 
coming down the stairs and had 'rolled over' on her right 
ankle and heard a 'pop'. There was immediate local ankle 
pain and swelling, and she was unable to walk. Her 
husband drove her to Accident and Emergency, where 
she had an x-ray. She was told by medics there was no 
obvious fracture and was given a walking boot and elbow 
crutches to use. She was advised to rest as she had a 
'nasty ankle sprain' and told not to drive. 
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case study- cont'd 
nd Expectations 

8 /iefs a 
e as frightened to touch her ankle. She 

She wd that she had 'ripped her ankle ligarnents;'asdcon-
erne bl an that 

c ould not be a e to return to work for a lo t· 
he W . . . h. ng irne or 

s usual gym act1v1t1es. w 1ch included two 1 to her k H h c asses of 
erobics per wee . er usband was support· b 

steP a . ,ve, ut 
felt she was becommg a burden as she w 

she d . as so 
. ted She ha no prev1ous treatment or MSK 

restrfC · . prob-
and was trymg to work from home. She h d 

10ms d . ope 
hysiotherapy woul improve her pain and help restore 

P normal activity levels but was concerned that she h d 
her . d . h a 
done 'long lasting amage to er ankle. 

avating and Easing Factors 
AUU' · 
The lateral _ ankle pam was specifi~lly aggravated by 

!king w1thout the boot. squatting activities and wa . h . 
d . cending stairs; t e pam also became sharper with 
es . . h f 
lantarflexing and mvertmg t e oot, e.g. when trying to 

p ut the walking boot on. She was able to continue these 
~ctivities but was afraid she was doing more damage so 
rested trequently by elevating her leg on the sofa. Atter a 
few minutes of this, her pain settled. 

24 Hour Pattern 
Her ankle symptoms were act1vIty related throughout 
the day and no worse first thing in the morning. The 
ankle swelling was better in the morning. The swelling 
and ankle 'ache' worsened as the day wem on if she 
didn't rest and elevate her leg. Occas1onally she woke 
with sharp ankle pain when turning in bed at night. 

Past Medical History and Drug History 

She was fit and well . She had a BMI ot 23. She did not 
drink alcohol and had never smoked. 

She took paracetamol (500 mg) irregularly up to three 
times a day when the ankle pain was 'really bad'. 

Hypothesis After Subjective Examination 
There was a clear traumatic episode which initiated the 
patient's symptoms. The history was suggestive of a 
planta_rflexion and inversion mechanism of injury with 
associated soft t issue damage and inflammation. typical 
of an LAS. Local anatomical structures associated with 
this ~ype of injury include the ATFL, CFL, PTFL, syndes-
rno · · • . 

sis Joint and hgaments. peroneals, sinus tars1, taloc-
rural/subtalar and calcaneocuboid joints and cutaneous 
nerve su l . . PP Y mclud1ng the superficial common peroneal 
~nd sural nerve. Possible referring structures include the 
u
1
rnbar spine, sacroiliac 1·oint hip and knee 1·oint or radic-

u ar · • 
h pa,n ernanating from a lower lumbar neNe root; 
owever th . . 

· ese referred sources were unhkely given 

there was no -prev,ous or current history of MSK symp-
toms in these A . . areas. neuropath1c cause of symptoms 
; as unhkely given the lack of neurological symptoms The 

istory of ankle swelling, haematoma and a ;pop' 
following trau d A · . . ma ma e ch1lles rupture a relevant differ-
ential d1agnosis to consider. 

The · · primary working hypothesis was that the lateral 
ankle li_gament structures, particularly the ATFL. were the 
~ 0st likely source of symptoms in view of the mecha-
nism of injury, distribution of symptoms and aggravating 
factors. An acute LAS (grade li or lii) was thought to be 
the most likely pathology in view of the swelling, hae-
~atom~ and exclusion of bony injury via x-ray . Being 
emale is also a risk factor for LAS (Martin et al., 2021). 

Syndesrnotic injury was considered less likely as symp-
toms were not distributed in the high ankle area and the 
mechanism of injury did not involve dorsiflexion or 
external rotation forces. 

The pain mechanisms were thought to be predominantly 
mechanical nociception due to the interm1ttent nature of 
sy~~toms with clear mechanical aggravating features. In 
add1t1on, there was an inflammatory component as evi-
denced by swelling, haematoma. symptoms easing w1th 
rest and the timeline from trauma (Watson, 2021) She 
displayed some catastrophization and fear-avoidant be-
haviours which may have impacted on her pain perception 
and upregulated her sympathetic nervous system She 
was concerned about work, the impact of her inJury on her 
husband and was less physically active, all of wh1ch rriay 
have reduced the resilience of her tissues and influenced 
her wellbeing. 

The priorities for the clinical examination were to check 
the x-ray (in case of a missed fracture), assess the ankle 
joint and rule in or out LAS as a potential pathology and 
exclude a syndesmosis injury or m1ssed Ach1lles rupture as 
the !aner may require surgical 1nterventIon. Functional 
testing, measurement of swelling and ankle range of 
movement were to be performed, together w ich tests 
which may be clinically useful in the diagnosis of LAS; 
namely antenor drawer, palpation and talar tilt test (Dela-
hunt et al., 2018; Vuurberg et al., 2018; Martin et al., 2021 ). 

To rule out Achilles rupture the following tests were 
included: Thompson test, Matles test and palpation for a 
gap in the Achilles tendon (Boyd et al., 2015; Singh, 2017), 
and the squeeze test was used to assess the syndes-
mosis (Delahunt et al., 2018; Netterstrom-Wedin & 
Bleakley, 2021 ). 

It was expected that there would be diseomfort and 
possibly a reduced range of movement in all directions of 
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ankle _movement but particularly into dorsiflexion, plan-
tarflex,on and inversion. 

Other tests which may have proved valuable for future 
consideration included examination for balance function 
e.g. single leg balance, SEST, ability to jump and land and 
examination of gluteal strength and control (Martin et al., 
2021). A review of the ankle and foot x-ray confirmed no 
bony injury. There were not thought to be any significant 
contraindications or precautions. 

Physical Examination 
Functional Testing 
Stance, gait and one-leg control are important consider-
ations for patients with LAS (Martin et al., 2021 ). Although 
the patient was apprehensive, she was able to stand with 
equal weight bearing on both feet without the walking 
boot on or the use of elbow crutches. She was able to 
mobilize without aids for short distances although had a 
reduced stance time and terminal stance phase due to 
limited dorsiflexion; there was some diseomfort with 
walking 0-/AS 4/10). She was unable to single-leg stand or 
single-leg squat due to apprehension and diseomfort in 
the right ankle 0-/AS 6/10). With double-leg squat. there 
was reduced dorsiflexion of the right ankle to half ROM 
and a valgus movement pattern at the knee. 

ROM 
ROM of the right knee was full and pain-free. An kle ROM 
was limited to ½ for plantarflexion and inversion with 
movement stopped short of sharp anterolateral ankle 
pain. Dorsiflexion was ½ range with anterolateral ankle 
aching increased. The weight-bearing lunge test was 
limited to 2 cm on the right and 5 cm on the left. 

Selective Tests 
Thompson test, Matles test and palpation for a gap in the 
Achilles tendon were all negative. Squeeze test for, and 
palpation of, the syndesmosis was negative. 

There was local bruising on the lateral side of the right 
an kle. Figure of eight measurement of swelling revealed a 
30 mm difference between the left and right ankle indi-
cating a moderate level of oedema (Rohner-Spengler 
et al., 2007). Local palpation of the ATFL reproduced the 
patient's sharp pain, but palpation of CFL did not. The talar 
tilt test was uncomfortable but did not reproduce the pa-
tient's specific symptoms and had a firm, stable end-feel 

similar to the left side. The right anterior drawer te 
positive w ith a visible sulcus. st 'Nas 

A ccessories 
As the condition was moderately severe and irritab 
accessory movements were limited. There was le, 
. . noted increased ankle ROM and reduced pain w ith a mini tri 

1 MWMs for the talocrural joint into plantarflexi a of 
. h b . d li . on in nonwe,g t- eanng an a sma increase in pain-free k . . . an le 

ROM w1th the use of postenor-antenor talocrural m b .. 
. W . h -b . MWM o ili-zat,on. eig t eanng s were not undertaken a 

assessment but were planned for follow-up. t 

Clinical Diagnosis and Plan 
Symptoms and physical signs supported the clini 

1 diagnosis of acute LAS with probable rupture of the AT~al 
0-/uurberg et al., 2018). The initial plan was to explain e _ 
amin~tion findings with nonthreatening language and us: 
a pat,ent-centred approach to explore the patient's beiiefs 
and expectations after the examination. Evidence-
informed explanation of expected time scales for recov-
ery was essential as was a discussion regarding the 
importance of completing a comprehensive exercise-
based rehabilitation programme to help avoid chronic 
ankle dysfunction. Initial management included weaning 
the patient off the walking boot and elbow crutches, use 
of an ankle brace for up to 10 days and progressive weight 
bearing on the right side. The use of intermittent cryo-
therapy was encouraged but only in conjunction with her 
exercise programma. A progressive multimodal rehabili-
tation programma was planned to include supervised and 
home-based ankle and foot ROM exercises, gait re-
education, neuromuscular training, coordination and bal-
ance exercises and manual therapy with encouragement 
to undertake a graded and scheduled return to work and 
sport (Vuurberg et al. 2018; Martin et al., 2021). The 
patient-reported FAAM outcome tool was used to eval-
uate treatment. lf anticipated recovery was not achieved 
as expected, onward referral for further investigation 
could be considered to rule out coexisting pathologies 
such as osteochondral lesions. talar dome injuries, syn-
desmotic injuries. etc. (Polzer et al., 2012; Vuurberg et al., 
2018; Martin et al.. 2021). For guidance on treatment and 
management principles, the reader is directed to the 
companion textbook (Barnard & Ryder, 2024). 
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