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Our aim was to test the knowledge of clinicians in the Orthopaedic clinic and in the Emergency
department of the surface anatomical landmarks that should be examined routinely in the assessment of
foot and ankle injuries. A survey of 109 clinicians was conducted. Each participant was asked to palpate
six important surface landmarks. Two participants failed to identify even a single landmark. Of 109
assessed only 27% correctly identiﬁed all six landmarks. The mean number of landmarks correctly
identiﬁed by each clinician was 4.1 with a standard deviation of 1.5 and range of 0–6. The knowledge of
surface anatomy overall by junior Orthopaedic and Emergency clinicians was found to be very poor.
Clinicians are becoming more reliant on potentially unnecessary and expensive imaging investigations.
They have neglected the basic art of physical examination based on a sound knowledge of human
anatomy. At present, the authors believe that the anatomical teaching that should begin in
undergraduate medicine is inadequate.
ß 2008 Elsevier Ltd. All rights reserved.

Keywords:
Foot and ankle
Injury
Examination
Anatomical landmarks

Introduction
It is estimated that each year in the UK, over 300,000 people
present to accident and emergency departments with acute ankle
sprains. Lateral ligament injuries account for 85% of all ankle
sprains.5 The majority of patients admitted to emergency departments with ankle sprains undergo radiographic assessment
although 15–20% do not have a fracture of the ankle or mid-foot.1
As a result, the Ottawa foot and ankle rules were developed to
attempt to rationalise the use of radiography in the assessment of
these injuries.10 The use of the rules has been shown to have nearly
100% sensitivity for ankle fractures and has reduced the need for foot
and ankle X-rays.11 It is important to realise however that the
sensitivity of these rules is based on the assumption the clinician has
a sound knowledge of human surface anatomy. The purpose of this
study was to test that knowledge of clinicians in the Orthopaedic
clinic and in the Emergency department of the surface anatomical
landmarks, that should be examined routinely in the assessment of
common foot and ankle injuries.
Lateral and medial malleolar fractures are most frequently
encountered in inversion injuries (supination/external rotation)6
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and are usually easily palpated as they are prominent bony
landmarks. The anterior talo-ﬁbular ligament (ATFL) is the weakest
of all the lateral ligaments and most commonly injured13 and
usually reﬂects the localised swelling seen in clinical assessment.
The proximal ﬁbula may be fractured in pronation and rotatory
injuries with associated medial ligament rupture and should be
examined routinely.4 The base of the 5th metatarsal may be
fractured in sudden inversion injuries often associated with lateral
ligament injury. Tenderness of the navicular is an indication for
radiographic assessment to exclude mid-foot fracture often seen in
eversion injuries of the foot.8 If these landmarks are not accurately
palpated then the injury sustained may be under-estimated or
even missed.
Methods
The three most junior authors (AR-specialist registrar in
Orthopaedics, LH specialist registrar in Emergency Medicine, NP
ﬁnal year medical student) were observed by the senior author
examining uninjured lower limbs to ensure they had knowledge of
the surface anatomy of the leg, foot and ankle. Between November
2007 and March 2008, 109 clinicians were asked to participate in
the study. All those approached agreed to take part in the study.
Participants were recruited from Accident and Emergency
Departments and Trauma and Orthopaedic departments from
within the Merseyside area. Emergency Nurse Practitioners (ENP),
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Fig. 1. Anatomical landmarks palpated.

Fig. 2. Landmarks accurately palpated by each group.

Foundation year 2 (F2, 2nd year post-qualiﬁcation), Specialty
training years 1 and 2 (ST1, ST2, 3rd and 4th years postqualiﬁcation, respectively) and Specialist registrar (Specialist
senior trainees in A+E or Trauma/Orthopaedics) trainees were
recruited. Participants were observed examining six anatomical
landmarks of the lower limb on one of three uninjured subjects
(AR, LH and NP). Two authors, AR and LH supervised the
examinations. Each landmark was chosen for their relevance in
the assessment of common foot and ankle injuries. The landmarks
were the medial malleolus, the lateral malleolus, the head of the
ﬁbula, the navicular, the base of the 5th metatarsal and the anterior
talo-ﬁbular ligament (ATFL). For each correctly identiﬁed landmark the participant was awarded one point (range 0–6). The
landmarks are shown in Fig. 1.
Results
Sixty two A+E and 47 Orthopaedic clinicians were recruited.
One clinician from each of the Orthopaedic and A+E group failed to
identify even a single landmark. Of 109 assessed only 27% correctly
identiﬁed all six landmarks. The mean number of landmarks
correctly identiﬁed by each clinician was 4.1 with a standard
deviation of 1.5 and range of 0–6.
One hundred and seven clinicians (98%) correctly identiﬁed the
lateral malleolus, the most consistently identiﬁed. The most poorly
identiﬁed landmark was the ATFL, by only 49 clinicians (45%)
followed by the navicular by 54 clinicians (49.5%), Fig. 2. Tables 1
and 2 show the specialty speciﬁc results.

Discussion
The knowledge of surface anatomy pertinent to examination of
common foot and ankle injuries overall by junior Orthopaedic and
Emergency clinicians was found to be very poor and only seems
to signiﬁcantly improve once higher specialty training is reached
Table 1
Orthopaedic scores with number of clinicians and experience level (n = 47).
Score

F2

ST 1

ST 2

SpR

0
1
2
3
4
5
6

1
0
3
3
2
1
0

0
0
3
3
2
0
0

0
0
2
4
1
2
4

0
0
0
0
3
4
9

Table 2
A+E scores with number of clinicians and experience level (n = 62).
Score

ENP

F2

ST 1

ST 2

SpR

0
1
2
3
4
5
6

0
0
0
0
0
2
2

1
0
4
2
2
2
1

0
0
2
5
2
2
0

0
0
3
4
3
0
2

0
0
1
0
3
8
11
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(SpR). It was noted that the emergency nurse practitioners performed excellently although only four were assessed. They do
however have signiﬁcantly more and constant exposure to minor
injuries than certainly the more junior clinicians assessed. Lateral
ligament injuries often result from forces acting on the supinated
foot hence injury to the ATFL but 55% of clinicians were unable
to identify this structure despite it being a very common site of
injury.2,12 Poor anatomical knowledge will lead to an inaccurate
examination of the foot and ankle. This can lead to incorrect
diagnoses or even mal-treatment of patients, which, in the
current climate, could lend the doctor to litigation claims.3
Problem based learning methods have largely replaced traditional
didactic lectures and cadaveric dissection in the undergraduate
medical curriculum7 but there is a fear that students are illprepared and deﬁcient in gross anatomical knowledge as a result of
this method of teaching.9 Clinicians are becoming more reliant on
potentially unnecessary and expensive imaging investigations.
Despite the potential for subjectivity and bias in the methodology the authors believe it is sufﬁcient to demonstrate a lacking in
anatomical knowledge amongst clinicians.
They have neglected the basic art of physical examination based
on a sound knowledge of human anatomy. At present, the authors
believe that the anatomical teaching in undergraduate medicine is
grossly inadequate.
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