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Clinical Surgery in its new edition is much more than a
facelift. It is the outcome of a major collective effort based
on regular meetings of the five editors with the publishers
at which format, content and layout were discussed.
Admittedly, completion of the second edition has taken
longer than anticipated, but the delay has been worth-
while. Although the basic structure of the first edition has
been retained, the rewrites, alterations and new material
have been based on feedback from our readers specially
commissioned by our publishers before work on the 
second edition commenced in earnest. The needs and
comments expressed by students and house officers who
took part in the feedback on each and every chapter
(favourable or otherwise) were kept firmly in mind by 
the authors and editors during the redrafting process.
Consequently, the editors are confident that all defects
and criticisms have been met and the second edition has
no serious shortcomings.

In addition to this we have introduced some new 
features, which we regard as important in the continuous
acquisition of medical and surgical knowledge that is
based on reading, clinical observation and practice.
Perhaps the most relevant of these are the Must know (core
knowledge information), Must do (necessary clinical and
humanistic skills) appropriate to each chapter. These 
provide evidence to the reader of landmark achievements 
of knowledge and goals in the learning process. When

indicated, we have included references to evidence-based
medical practice but shied away from any extensive 
bibliography.

New material, previously not covered or dealt with in
too superficial a manner in the first edition has been added
or enhanced without a material increase in the size of the
book. In achieving this, we have not sacrificed any of the
good features of the book including the At A Glance boxes,
which have been so popular as aides-mémoire with the
medical undergraduates in particular.

We trust the second edition of Clinical Surgery, like its
predecessor, proves to be useful to students, house officers
and senior house officers, that it will incite tham to con-
sider a career in surgery, but if not, that they benefit as
doctors from reading the book. If the second edition
achieves the last, we as editors would be well pleased with
the outcome of our work.

We would like to thank Alice Emmott, Senior
Production Editor, for her forbearance and tact and the
entire team at Blackwell Publishing. Also, the authors, 
you all did a magnificent and expeditious job.

Alfred Cuschieri
Pierce Grace

Ara Darzi
Neil Borley

David Rowley

Preface
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01

Introduction
The mastery of clinical skills is different from knowing
how the various clinical tasks are performed. This expert-
ise has several components, including the ability to:

• communicate freely and efficiently with patients and
colleagues;

• detect abnormal physical signs, e.g. an enlarged liver,
rebound tenderness;

• recognize acute and life-threatening situations;

• perform common clinical procedures with proficiency;

• confirm normality when present.
No amount of encyclopaedic knowledge gained from

reading and lectures can ever impart clinical competence.
The requirements for proficiency as a doctor are core
knowledge of the common medical and surgical disorders
and full clinical competence. Rare and obscure illnesses
will be encountered by every clinician from time to time.

One needs only to be aware of these disorders since the
competent doctor will recognize that the patient does not
fit any of the common disease patterns and will seek advice
or expert opinion.

Clinical presentation
Patients may present in two ways:

• electively, with chronic symptoms of variable duration;
or

• acutely, with life-threatening disorders.
The pathways involved in management of the two are
quite different.

In the elective (cold) situation, the surgeon proceeds as
shown in Table 1.1. If surgical treatment is required, the
patient is usually put on the waiting list or is given a date
for the operation at the time of the outpatient interview. A
priority system based on disease severity is adopted in
deciding which patients are operated on soon after the
diagnosis is confirmed. Thus a patient with cancer takes
precedence over a patient with an uncomplicated inguinal
hernia. Cancer patients undergo a process of staging by
appropriate investigations based on the TNM (tumour,
regional nodes, distant metastases) system before the relev-
ant treatment is selected. This staging process influences
management in several ways. In some patients, the disease
is found to be inoperable, when non-surgical treatment
(chemotherapy, radiotherapy) may be employed. In 
others, the disease, though operable, is advanced and ad-
juvant therapy (endocrine, chemotherapy, radiotherapy)
before or after surgery is needed in addition to surgical
extirpation of the primary tumour. Staging (clinical and

History-taking and 
Physical Examination 1

Introduction, 1
Clinical presentation, 1

Must know Must do

Must know
Symptomatology and signs of common surgical

disorders that present electively
Presentation and physical findings of common surgical

emergencies

Must do
Take histories of patients with surgical disorders: 

learn by experience how to establish rapport with
patients

Examine patients with surgical disorders: head and
neck, chest, abdomen, limbs and genitalia

Perform rectal examinations under supervision
Acquire skill and experience in performing common

clinical procedures, e.g. insertion of intravenous
lines, insertion of nasogastric tubes, injections,
setting up drips, catheterization of the urinary
bladder (male and female)

Examine the locomotor system of patients
Attend outpatient general surgical clinics
Attend fracture clinics

1

The history, 2
Physical examination, 5

Examination of specific anatomical areas, 9

Table 1.1 Management of the elective patient.

Establish the diagnosis and confirm it, whenever necessary,
by the appropriate investigations

Decide on the nature of the treatment required: surgical or
medical

Impart this information to the patient and carry out the
treatment if the patient consents to this
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pathological) is also the best overall guide to prognosis in
the individual patient.

Acute patients are admitted as emergencies with life-
threatening disorders or trauma. The pathway of manage-
ment in these patients is shown in Table 1.2. Frequently,
resuscitation and diagnosis go hand in hand in the 
seriously ill or injured patient. Prompt and efficient re-
suscitation of seriously ill patients, which necessitates 
an understanding of the underlying pathophysiological
mechanisms (see Chapters 11–16), is crucial to the survival
of these patients. Not all acute conditions need surgical
intervention and some are managed conservatively in the
first instance, with recourse to surgery if progress is not
made or the clinical condition deteriorates. The relief of
acute pain by appropriate analgesia (see Chapter 8) is a
very important part of the clinical management of acutely
ill patients, whether they need emergency surgery or not.

In the management of trauma victims, the priorities in
order of precedence are shown in Table 1.3.

The history
Much has been written about the technique of history-
taking. For most individuals this is an acquired attribute.
Basic to successful history-taking is the ability to establish
a rapport with the patient, allowing him or her to relate
the story (history) of the illness. In essence, history-taking
is the art of conversation and requires a fine balance
between listening and interjecting with relevant questions
to clarify points and obtain details as the history unfolds
(Table 1.4).

In this process there are dos and don’ts. The only way 
a student can verify that an accurate history has been
obtained is to summarize the information for the patient

to confirm. This provides a valid check of the accuracy of
the history-taking process and is highly recommended
until full proficiency in history-taking is obtained. The
wrong information can be obtained if the technique 
is poor and the patient is confused by the interviewer. In
this respect one should avoid the mistakes outlined in
Table 1.5.

Symptoms

Patients can present with specific or non-specific symp-
toms or a combination of both. Specific symptoms are
those that relate to disease in specific organs, e.g. difficulty
with swallowing (dysphagia), indicating disorders of 
deglutition or organic narrowing of the oesophagus. Each
system has its own specific symptoms, although there is
considerable overlap (Table 1.6).

Patients vary considerably in their clinical presenta-
tion. Although a few present with all the characteristic
symptoms of a specific illness (classical presentation or
‘full-house’), in the majority of patients the history is not

2 Part 1 Clinical Skills and Investigations

01
Table 1.2 Management of the acutely ill patient.

Prompt diagnosis and assessment of the condition
Resuscitation (Airway, Breathing, Circulation; see Chapters 11

and 12)
Decision on treatment: emergency surgical intervention or

conservative management with close clinical observation

Table 1.3 Priorities in the management of the acutely injured
patient.

A Airway
B Breathing
C Cardiovascular system
D Neurological Defects
E Exposure to detect all injuries

Table 1.4 Approach to history-taking.

Establish a rapport with the patient: introduce yourself, 
shake hands

Initiate the process by asking the patient to tell you what
made him or her seek medical advice

Listen without interruption to the patient as he or she relates
the history of the presenting complaint(s). During this
process make a mental note of the key symptoms

Wait for the answer before asking another question
Obtain further details on specific symptoms, including

duration, nature of severity and associations, by specific
questions

Briefly review the systems by key questions
Obtain details of past medical history, including drug

medication, surgical conditions, operations and exposure
to general anaesthesia. Past medical incidents are
important because they may relate to the patient’s current
illness and may also influence management

Obtain details of social history and habits, including alcohol
consumption and smoking

Obtain a brief family history

Table 1.5 Don’ts of history-taking.

Do not interrupt the patient
Do not use medical terminology
Do not ask ambiguous or irrelevant questions
Do not use leading questions in the first instance
Do not be abrupt or impatient
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typical and the clinician has to decipher the situation. The
ability to identify specific symptoms is one of the reasons
for the increasing diagnostic efficiency that comes with
clinical experience. Non-specific symptoms do not imme-
diately give a clue to the diagnosis or site of disease. In this
situation, a tentative diagnosis is made on the history as a
whole. In this group of patients more reliance is placed on
investigations in establishing the diagnosis.

Common important symptoms in 
general surgery

Pain

Pain is the most common and important symptom in sur-
gical practice. (It used to be said with some truth that pain
and blood were the only two events that brought patients
quickly to the doctor.) Pain is universal and can be caused
by benign or malignant disorders and elective or acute
conditions. It is the symptom that is least commonly over-
looked by patients, although the threshold for pain varies
considerably from one person to another. The informa-
tion required to establish the clinical significance of pain is
shown in Table 1.7.

The most reliable way to obtain precise information 
on the location of pain is to ask the patient to point to 
the exact site of the pain and where it radiates. Pain may 
be localized or diffuse and can be referred. Localized pain
is either musculoskeletal in origin or is indicative of dis-
ease, trauma or inflammation in the affected region. Pain
may be referred to the corresponding sensory dermatome.
This is exemplified by shoulder tip pain due to a sub-
phrenic abscess causing irritation of the ipsilateral phrenic
nerve.

Types of pain

• Colicky pain is indicative of an obstructed hollow
organ. It is griping in nature and fluctuates, with peaks of
intensity followed by partial or complete relief before a
further bout occurs. Colicky pain is always severe and
makes the patient restless. The patient rolls about in
agony, unable to find a comfortable position. It is usually
accompanied by nausea and vomiting.

• Somatic pain, i.e. the severe pain due to inflammation
of the parietal peritoneum from localized or general peri-
tonitis, is aggravated by movement. The patient lies 
still and breathes shallowly to diminish abdominal wall
excursion with respiration (e.g. perforated peptic ulcer) or
assumes a position that releases tension on the abdominal
musculature, i.e. draws the knees up, a posture often
observed in patients with acute pancreatitis. The pain of
acute peritonitis is also aggravated by coughing.

• Burning pain signifies mucosal injury/inflammation
and is typified by the heartburn of reflux oesophagitis, the
burning indigestion encountered in patients with peptic
ulceration (see Chapter 26) and the dysuria that accom-
panies inflammation of the urinary bladder (cystitis; see
Chapter 39).

• Intermittent claudication is the term used to signify
cramp-like pain in the muscles of the lower limbs (usually
calf, but may involve the thighs and gluteal regions) that
develops with walking and subsides with rest, after which
the patient can resume walking before the pain comes on
again. It is caused by peripheral occlusive vascular disease
(atherosclerosis), with a resultant defective blood supply

History-taking and Physical Examination Chapter 1 3

01
Table 1.7 Diagnostic clinical information on pain.

Site
Radiation
Severity
Nature
Duration
Relieving factors
Aggravating factors
Associations

Table 1.6 Specific symptoms.

Nervous system: headache, nausea and vomiting, visual
disturbances, motor defects (paralysis), incoordination,
sensory loss and disturbances (paraesthesiae), altered levels of
consciousness

Respiratory system: cough, expectoration, breathlessness,
wheezing, chest pain, diminished exercise tolerance

Cardiovascular system: loss of consciousness (syncope),
breathlessness, diminished exercise tolerance, retrosternal
chest pain, intermittent pain in limbs on walking
(intermittent claudication), rest pain in the limbs, gangrene
(necrosis of tissue)

Hepatobiliary–pancreatic system: nausea and vomiting, pain,
jaundice, itching, bleeding tendency, weight gain due to
water retention, weight loss

Gastrointestinal system: loss of appetite (anorexia), nausea
and vomiting, difficulty in swallowing, indigestion,
abdominal pain, altered bowel habit (diarrhoea and/or
constipation), blood in vomit (haematemesis), passage of
slime and fresh or altered blood in the faeces

Genitourinary system: loin pain, fever, suprapubic pain,
frequency, painful micturition (dysuria), micturition at night
(nocturia), poor stream, dribbling and incontinence, blood in
urine (haematuria), enlarged or tender testis
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leading to the accumulation of metabolites such as lactic
acid on exertion. The claudication distance (the distance
the patient can walk before the onset of muscle cramps)
reflects the severity of the peripheral vascular disease (see
Chapter 37).

• Rest pain is a much more serious type of vascular pain.
The patient experiences pain in the affected limb at rest.
The pain is severe, constant and interrupts sleep. Some
relief is obtained by dangling the affected limb over the
edge of the bed. Rest pain denotes threatened viability of
the limb and requires urgent vascular treatment to pre-
vent the development of gangrene (see Chapter 37).

• Root pain is caused by irritation of the spinal dorsal
roots and can be caused by compression (vertebral col-
lapse) or direct malignant involvement. The pain radiates
from the back around the body, usually on either side, in
the distribution of the respective dermatomes. It is often
accompanied by both sensory changes (paraesthesiae)
and motor changes (muscle weakness/paralysis, bladder
dysfunction). Pain due to inflammation, partial injury or
neoplastic involvement of nerves or nerve roots is known
as neuralgia. It is always severe, often intractable and
requires special measures that may include neurosurgical
intervention (see Chapter 40).

Indigestion

Indigestion or dyspepsia are loosely defined words that
denote epigastric discomfort or pain occurring either dur-
ing fasting or during or after meals and indicate disease
within the upper digestive and biliary tract. The practical
problem encountered with these symptoms relates to the
frequency with which normal individuals experience indi-
gestion. One study has shown that 70% of people living in
the UK experience episodes of indigestion and heartburn
from time to time and reports from other western coun-
tries indicate a similar prevalence. The key issue in clinical
practice is what constitutes abnormal indigestion. This is
difficult to define and for this reason diagnosis of serious
conditions, such as gastric cancer, is often delayed as the
general practitioner usually prescribes medication designed
to produce symptomatic relief. Meanwhile the tumour
progresses and is often incurable by the time the diagnosis
is made. Thus in most western countries 90% of all gastric
cancers are advanced at the time of presentation. There
are certain practical considerations related to dyspepsia
that must never be overlooked and which require investi-
gation by endoscopy rather than empirical symptomatic
treatment (Table 1.8). From the symptomatic viewpoint,
dyspepsia is often classified into:

• ulcer dyspepsia;

• reflux dyspepsia;

• malignant dyspepsia;

• non-ulcer dyspepsia;

• gallbladder dyspepsia.

Dysphagia

Dysphagia signifies inability to swallow and may be caused
by motility disorders or organic disease that encroaches
on the lumen of the oesophagus, such as stricture or neo-
plasm (see Chapter 25). This symptom always warrants
urgent investigation by flexible endoscopy and a barium
swallow. The difficulty in swallowing may be experienced
in relation to liquids and solids. In some patients with
inflammatory mucosal disease, the dysphagia is accom-
panied by pain. This symptom complex is known as
odynophagia. Dysphagia due to organic disease is progres-
sive and without treatment the patient may eventually 
be unable to swallow saliva due to complete occlusion 
of the oesophageal lumen. Dysphagia caused by motility
disorders such as achalasia (see Chapter 25) may be inter-
mittent. High dysphagia due to bulbar palsy or cricopha-
ryngeal spasm is accompanied by spluttering and choking
as the bolus, unable to negotiate the upper oesophageal
sphincter, spills over into the larynx.

In the presence of significant oesophageal occlusion,
dysphagia is accompanied by regurgitation, which is pas-
sive and effortless as opposed to vomiting. In patients with
dysphagia, spillage of retained food debris in the dilated
oesophagus across the cricopharyngeus into the larynx
may occur in the supine position during sleep, leading to
aspiration and pneumonitis. This accounts for the chronic
productive cough and fever encountered in patients with
long-standing dysphagia.

Anorexia and weight loss

Anorexia denotes loss of appetite. This may be due to an
abnormal psychiatric state, e.g. anorexia nervosa, although
in surgical patients loss of appetite is usually caused by
malignant neoplasms, usually of the upper digestive tract
and pancreas. Anorexia must be distinguished from fear
of eating because of precipitation of symptoms or inability
to eat consequent on a disordered swallowing mechanism
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Table 1.8 Indications (‘alarm symptoms’) for upper
gastrointestinal endoscopy.

Frequent or persistent indigestion irrespective of age
Indigestion accompanied by other gastrointestinal symptoms
Indigestion with anorexia and/or weight loss
Helicobacter pylori-negative dyspepsia
Indigestion occurring for the first time in a patient above the

age of 40 years
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from any cause. Anorexia is invariably accompanied by
weight loss due to diminished protein–calorie intake.
However, there are other causes of weight loss. Some
malignant tumours are accompanied by the development
of a catabolic state such that the weight loss is out of pro-
portion to the reduced dietary intake (cachexia).

Some patients lose weight because they are unable 
to assimilate ingested food. This may be the result of
impaired digestion of foodstuffs (e.g. diminished pancre-
atic enzymes in chronic pancreatitis), reduced bile salt
pool from any cause (malabsorption of fats), bacterial
overgrowth, intrinsic disease of the small-bowel mucosa
(coeliac disease, brush-border enzyme deficiencies), dis-
orders affecting the small bowel (Crohn’s disease) or
extensive resection of the small intestine (short gut 
syndrome).

Vomiting

Vomiting is an active process, involving violent contrac-
tions of the abdominal musculature that forcibly expel the
gastric contents in a retrograde fashion. During vomiting
the lower oesophageal sphincter and the cricopharyngeus
are reflexly opened and the glottis is closed. In surgical
practice, vomiting may have a cerebral cause, such as
raised intracranial pressure due to a space-occupying
lesion. More commonly, however, it is the result of acute
intra-abdominal disease or obstruction of hollow organs.
Thus, nausea and vomiting may be a feature of such
diverse conditions as acute appendicitis, acute gastritis
(drug or alcohol induced), exacerbation of peptic ulcera-
tion, acute pancreatitis, renal and biliary colic. Vomiting
is a predominant feature of an obstructed stomach
(pyloric stenosis).

The nature of the vomit is important. In obstructions
proximal to the pylorus, the vomit does not contain bile.
Vomiting of blood (haematemesis) is encountered in
bleeding lesions of the lower oesophagus, stomach and
duodenum. The blood may be fresh or dark and ‘coffee-
ground’ in appearance as a result of digestion by hydro-
chloric acid and pepsin in the stomach. In pyloric stenosis,
the vomit often contains portions of food that the patient
had ingested several hours, sometimes days, beforehand.
In some of these patients, the vomiting may be self-
induced in an effort to relieve the upper abdominal dis-
comfort caused by a distended stomach.

Vomiting in the unconscious state (e.g. head injury,
alcoholic stupor and during recovery from general anaes-
thesia) is particularly dangerous in view of the distinct
possibility of inhalation of vomit into the tracheo-
bronchial tree, with severe pulmonary damage and the
development of acute (formerly referred to as adult) 
respiratory distress syndrome (see Chapters 11 and 38).

Vomiting is a major clinical presentation of acute small-
bowel obstruction (Chapters 15 and 31), where it is accom-
panied by variable abdominal distension and constipation.

Altered bowel habit

Strictly speaking, this term is applied to patients with 
previously regular bowel habits who suddenly develop
constipation, diarrhoea or diarrhoea alternating with
constipation. This is a feature of some but not all patients
who develop a colonic neoplasm in the left colon or upper
rectum. The difficulty lies in establishing what was normal
for the patient beforehand. Because of the diminished
dietary intake of fibre in western countries, constipation
and low-bulk stools are undoubtedly very common, as are
disorders of colonic transit (diverticular disease, slow-
transit constipation). There is also a tendency towards
constipation with increasing age.

In patients with rectal or lower sigmoid carcinoma, the
constipation may also be accompanied by a feeling of
incomplete evacuation after defecation. This is often
referred to as tenesmus. Other symptomatic accompani-
ments in these patients include the passage of mucus and
rectal bleeding, which is mixed with the motion.

Bloody diarrhoea is a feature of colonic inflammatory
bowel disease and infective colitis. Diarrhoea may also sig-
nify the presence of colonic motility disorders, exempli-
fied by irritable bowel syndrome. This common obscure
condition can also present with constipation.

Foul-smelling diarrhoea that floats and is difficult to
flush away is encountered in malabsorption. Because the
faeces contains a large amount of fat, the term steatorrhoea
is often used in this condition. Passage of foul-smelling
tar-like liquid or solid motion (melaena) indicates a prox-
imal source of bleeding in the gastrointestinal tract.

Physical examination

General principles

Physical examination must be thorough and efficient
without being overdone and exhausting to the patient.
Whichever system or anatomical region is examined, the
process relies on four skills, i.e. inspection, palpation, 
percussion and auscultation, and is designed to elicit the
appropriate clinical signs. Whereas examination of the
various systems is crucial to the management of patients
with medical disorders, in surgical practice physical exam-
ination is more commonly focused on anatomical regions
(head and neck, ear, nose and throat, breasts, abdomen
and limbs), although assessment of the respiratory, car-
diovascular and renal systems is often also necessary.
Certain vital signs such as temperature, blood pressure,
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pulse rate, pulse volume and respiratory rate are per-
formed routinely in all but minor cases.

Inspection

Inspection requires a trained eye actively to detect abnorm-
alities. Inspection consists of a detailed and systematic
scrutiny of the anatomical region and entails close obser-
vation of abnormal movements of the parietes and body
contour, as well as surface abnormalities (scars, surface
lesions, lumps, bulges) and complexion of the skin, lips,
conjunctival membranes and sclera. Good lighting is
essential, particularly for the detection of abnormal dis-
coloration (pallor, cyanosis, jaundice).

Palpation

Palpation relies on the tactile sense organs in the fingers to
outline surface irregularities, tension of the abdominal
walls, lumps and enlarged organs. The exercise should 
be carried out by a relaxed warm hand and should be con-
ducted gently and in an orderly fashion. In general, the
more you press, the less you feel, and worse still, the
patient is hurt.

Percussion

Percussion is very useful for establishing the consistency
of a swelling or organ. Thus a solid lump or organ is dull
to percussion. A fluid-containing cyst or body cavity
(peritoneal, thoracic) is stony dull to percussion. For the
same reason a distended urinary bladder is detected as a
localized dull swelling in the suprapubic region. By con-
trast, air-containing organs (normal ventilated lung, 
air-containing hollow abdominal viscera) are resonant on
percussion (much like a drum). When using percussion 

to outline the size or margins of an organ, one should per-
cuss from the resonant to the dull area. The point where
the note changes marks the margin of the organ.

Auscultation

Auscultation with the stethoscope requires considerable
experience to recognize the normal from the abnormal,
and is used to examine the lungs (normal and adventitial
breath sounds), heart sounds and murmurs, abdominal
bowel sounds, and bruits over stenotic or dilated segments
(aneurysms) of arteries.

Examination of an ulcer

An ulcer is defined as an area of discontinuity of the sur-
face epithelium and may occur internally (mucosal) or
externally, when it involves the skin and subcutaneous tis-
sues. Ulceration has a varied aetiology and ulcers may be
benign or malignant in nature. In establishing the nature
of an ulcer, certain characteristics are important, includ-
ing the site of the ulcer, its floor, and its base and edges
(Fig. 1.1). The history is also important and often provides
useful diagnostic clues. The duration of the ulcer, history
of trauma and the presence or absence of pain are all 
relevant.

Floor of an ulcer

The floor of an ulcer is made up of fibrovascular granula-
tion tissue. If this consists of healthy pink granulations,
the ulcer has an excellent chance of healing. By contrast,
healing is compromised if the floor is covered by grey
slough and pale granulation tissue, e.g. neuropathic or
trophic ulcers. These are deep penetrating ulcers found 
on pressure areas of the feet in patients with absent or
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Regional
lymph nodes

Floor (what you see
at the bottom of the
ulcer, e.g. granulation
tissue)

Base (tissue under the
ulcer, e.g. muscle, bone)
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Undetermined

Rolling

Everted

Venous ulcer

Neuropathic

Decubitus

Basal cell ca.

Squamous ca.

Figure 1.1 Anatomy of an ulcer. The important characteristics to establish with any ulcer are the site, size, shape, floor, base, edge,
discharge, surrounding skin and regional lymph nodes.
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diminished sensation due to peripheral neuropathy from
any cause (often diabetes). They are characteristically pain-
less because of the anaesthesia involved in their aetiology,
since they are attributable in part to repeated unrecog-
nized trauma. Ischaemic ulcers have virtually no granula-
tion tissue and may expose underlying structures such as
tendons, muscles and periosteum. They usually require
limb revascularization (by arterial surgery to restore
blood flow to the limb) and sometimes skin grafting.

Base of an ulcer

The base of an ulcer refers to the state of the tissues under-
neath and around the floor of the ulcer. If there is inflam-
matory involvement, the surrounding tissues feel indurated
and the ulcer appears fixed and is tender. Fixation and
induration may be the result of neoplastic infiltration of
the deeper tissues if the ulcer is malignant. In this instance,
fixation is not accompanied by tenderness.

Edge of an ulcer

The edge of an ulcer is often indicative of the nature of the
lesion.

• Sloping blue edges indicate advancing epithelium (over
the red granulation tissue) and signify healing. Blue heal-
ing edges are often encountered in venous (gravitational)
ulcers.

• Punched-out ulcers with sharp edges used to be charac-
teristic of syphilis in the days before antibiotics. These
have virtually disappeared from clinical practice nowa-
days and a more typical example of a punched-out ulcer is
the neuropathic ulcer due to peripheral neuropathy, most
commonly encountered in diabetic patients.

• Undermined edges are typical of decubitus ulcers (pres-
sure sores) and tuberculous ulcers which, though rare in
the West, are still common in developing countries.
Decubitus ulcers are the result of poor medical and nurs-
ing care of patients confined to bed for prolonged periods
as a result of illness or operation. These ulcers are caused
by compression necrosis of the skin and subcutaneous 
tissues over pressure points: heels, sacral region, scapular
region. Decubitus ulcers are largely preventable by ensur-
ing clean soft bedding and frequent turning of these
immobile patients.

• Rolled or everted edges are seen when central ulcera-
tion is accompanied by growth at the edges and are 
characteristic of malignant ulcers such as basal cell car-
cinoma (see Fig. 36.12) and squamous cell carcinoma (see
Fig. 36.13) of the skin. Eversion of the edges is more
prominent in squamous carcinomas than in basal cell
lesions, where the edges are gently rolled and the floor is
often encrusted.

Site of an ulcer

The site of an ulcer may be a clue to the diagnosis. Ex-
amples of this include the predilection of basal cell lesions
for the upper third of the face and forehead, occurrence of
venous ulcers around the medial malleolus, frequency of
ischaemic ulcers on the anterior aspect of the shin and
dorsum of the foot, location of trophic ulcers on the sole
of the forefoot (especially underneath the ball of the big
toe) and common occurrence of decubitus ulcers in the
sacral region.

Other characteristics

While some ulcers are dry, a discharge is a common 
feature and may be thin and serosanguineous or thick 
and purulent if the ulcer is infected. If a discharge is pre-
sent, a swab should be taken for culture and sensitivity
testing. The regional lymph nodes are often enlarged due
to infection, although the lymphadenopathy may be due
to metastatic spread in the case of squamous cell carcin-
omas. If the nature of an ulcer remains in doubt after clin-
ical examination, a biopsy with histological examination
is essential. The biopsy taken is a wedge that includes a
portion of the floor, the edge of the ulcer and adjacent
normal skin.

Examination of a lump or swelling

A lump may be visible on inspection or not be detected
until palpation is carried out. The lump may be discrete
and localized or be diffuse, when it is more properly desig-
nated a swelling. The important features that provide
diagnostic information are site, anatomical plane, rela-
tionship to adjacent structures, temperature, tenderness,
consistency, mobility, fluctuation, pulsatility (expansile,
transmitted) and state of regional lymph nodes. In addi-
tion, specific lumps have additional characteristics that
can be demonstrated by appropriate clinical tests.

Position, location, shape and size

The first feature that should be noted is the position of 
the lump and its relationship to adjacent anatomical
structures, the plane of location (subcutaneous, intramus-
cular, intra-abdominal, etc.). A lump that is superficial 
to a muscular compartment, e.g. situated in the subcutan-
eous plane, is rendered more prominent when the patient 
is made to contract the relevant muscles. By contrast, 
this manoeuvre makes a lump become less distinct on
both inspection and palpation if the lesion lies within 
or beneath a muscular compartment. In subcutaneous
swellings, it is often possible to ‘pinch’ the skin over the
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summit of the lesion. This cannot be achieved with intra-
cutaneous lumps such as sebaceous cysts. During this
stage of the examination, a note is also made of the shape
and size (in two diameters) of the lump. Size is important
in planning surgical excision and in the assessment of the
effect of non-surgical therapy for inflammatory and neo-
plastic lesions.

Inflammatory characteristics

Palpation of a lump should be carried out gently and, 
initially, the temperature of the lesion and the presence of
any tenderness noted. Surface discoloration (erythema,
bruising, etc.) should also be noted.

An inflammatory swelling will be tender, hot, erythe-
matous, indurated and oedematous. It is important to
note, however, that some rapidly growing malignant neo-
plasms may exhibit an inflammatory appearance virtually
indistinguishable from that caused by infective conditions.
This is encountered most commonly in the breast, where
differentiation between a breast abscess and inflammatory
cancer may be difficult.

Mobility

The mobility of a lump is tested in two planes at right
angles to each other. For lumps situated over a muscle
compartment, contraction of the muscle group is import-
ant before mobility is assessed since a lesion may be
infiltrating the muscles and still appear to be mobile if the
muscle is not contracted. Mobility does not designate a
lump as benign. Indeed, many benign lumps exhibit lim-
ited mobility because of attachment of anatomical struc-
tures (e.g. ganglion, because of its attachment to tendons
and joint capsule; goitre, because the thyroid is tethered to
the trachea). The majority of neoplastic lesions are mobile
in the early stages and become fixed only when they
infiltrate surrounding tissues.

Consistency, dullness and resonance

The feel or consistency of a lump is probably its most
important clinical feature. It may be solid and hard (when
the possibility of neoplasia arises), tense, soft, cystic, or
pulsatile (vascular origin). Most enlarged lymph nodes
feel rubbery. Solid and fluid-containing lumps are dull 
on percussion. Some swellings contain gas or gas-filled
viscera, in which case they are resonant.

A superficial fluid-containing cavity or collection is
fluctuant. The test for fluctuation is simple and is illus-
trated in Fig. 1.2. Fluctuation is very useful for the detec-
tion of non-inflamed localized collections of fluid and
blood. Generally speaking, cystic lumps and swellings are
soft, although a tense cyst may feel hard. The benign

tumour of fat (lipoma), which often presents as a sub-
cutaneous lump, also fluctuates on testing.

A fluid thrill may be present in some cystic swellings.
This may be elicited by tapping one side of the swelling
and detecting the transmitted percussion wave with the
examining fingers placed on the opposite side of the
swelling.

Transillumination

Transillumination involves shining a light through a
swelling to detect whether it transmits light brilliantly or
not (Fig. 1.3). Transillumination is a function of the op-
tical density of the component elements of the swelling.
Thus a cyst containing clear fluid (e.g. hydrocele, cystic
hygroma) transilluminates brilliantly, one containing
opalescent fluid (spermatocele) less so. Fat (lipoma) and
subcutaneous tissues also transilluminate to a varying
extent.

Vascular swellings

A swelling arising from an artery is usually the result of
localized dilatation (aneurysm) and demonstrates expan-
sile pulsation. The most common example encountered in
clinical practice is abdominal aortic aneurysm, which
must be palpated gently because of the risk of rupture. In
superficial aneurysms, a vascular thrill caused by the tur-
bulent flow in the aneurysm is felt on palpation. Some
non-vascular (solid or cystic) lesions apposed to large
arteries transmit arterial pulsations. The differentiation
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Mass Displacing finger

Figure 1.2 Test for fluctuation. The index and middle finger of
the left hand are placed in a V-shaped configuration on the
mass and the index finger of the right hand is used to depress
the summit of the mass repeatedly. If fluid is present, the pres-
sure waves created are felt by the sensing left fingers. The test
is applied twice, with the second attempt being at right angles
to the first. Obviously inflamed and tender masses (e.g.
abscesses) should not be subjected to fluctuation as this causes
considerable pain.
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between expansile and transmitted pulsations is import-
ant and requires bidigital palpation, with each index
finger placed on either side of the swelling. If the lump is
intrinsically pulsatile, the index fingers are separated with
each systolic impulse (Fig. 1.4).

Dilated (varicose) veins are obvious on inspection,
especially with the patient standing up. When the prox-
imal part of the long saphenous vein is dilated (due to

incompetence at the saphenofemoral junction), it forms a
uniform bulge in the immediate subinguinal region and is
known as a saphena varix. This swelling also exhibits a
fluid thrill that is elicited by tapping the vein below the
swelling and feeling the impulse with the fingers of the
other hand placed over the varix.

Hernial swellings

The characteristic features of hernial swellings (inguinal,
paraumbilical and incisional) are increased prominence
with a rise in intra-abdominal pressure (cough, contrac-
tion of abdominal musculature, erect posture) and an
impulse, visible and palpable, when the patient coughs.
There is one important exception to these observations: a
femoral hernia usually presents as a subinguinal lump that
does not have a cough impulse and does not change in size
with change in posture.

Examination of specific 
anatomical areas

Examination of the head and neck

General aspects and inspection

Examination of the head and neck begins with inspection.
Lesions and abnormalities of bone structure and soft 
tissues of the face are obvious but lesions in the scalp are
often not apparent except in bald males. Anatomically, the
neck is divided into two triangles on either side of the mid-
line (Fig. 1.5). Most abnormalities of the neck are visible 
as swellings. Size and location should be noted and con-
firmed later by palpation. Lumps attached to the trachea,
e.g. thyroid swellings, move upwards (with the trachea)
on swallowing. Central lumps attached to the hyoid 
bone, such as thyroglossal cysts, move upwards with both
swallowing and protrusion of the tongue. The most com-
mon lump in the neck is due to cervical lymphadeno-
pathy, which may be inflammatory but is often neoplastic
(secondary carcinoma or lymphoma). The anatomical dis-
position of the cervical lymph nodes is shown in Fig. 1.6.

An important feature of inspection of the head and
neck relates to the venous drainage. Abnormal engorge-
ment of the external jugular vein may be indicative of 
cardiac failure or circulatory overload. In patients with
obstruction of the superior vena cava, usually caused by
malignant lymphadenopathy in the superior mediastinum
(primary or secondary), there is gross engorgement of 
the head and neck with prominent superficial veins, a 
congested suffused appearance and evidence of collateral
pathways over the anterior chest wall.

Surgical emphysema most commonly appears in the
head and neck region as soft crepitant diffuse swelling. It is
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Roll of paper excludes
external light

Pencil torch

Figure 1.3 Test for transillumination of a swelling. Trans-
illumination is elicited by a pencil torch light and a hollow
cylinder (made of rolled paper) placed on opposite sides of 
the swelling. If the swelling contains clear fluid, the light will be
transmitted through the fluid and will be seen by the observer
looking down the paper cylinder. The cylinder is used to
exclude other light from the test region.

Figure 1.4 To elicit expansile pulsation (i.e. an aneurysm) the
index fingers are placed one on either side of the swelling.
Separation of the two index fingers occurs synchronously with
each systolic impulse.
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caused by escape of air from lacerations or perforation of
the tracheobronchial tree or the oesophagus. The extra-
vasated air tends to occupy and cause swelling of regions
with lax tissue planes, such as the supraclavicular and peri-

orbital regions. When marked, the resultant swelling leads
to virtual occlusion of the eyelids (Fig. 1.7).

Palpation

Systematic palpation of the scalp is essential to detect
lesions in this region. Parting of the hair over a lump
identified by palpation enables closer inspection of the
lesion. Scalp lesions superficial to the galea aponeurotica
move with the scalp when the patient contracts the occip-
itofrontalis muscle. Lesions deep to this structure or those
invading it and the subjacent pericranium are fixed.

Palpation of the anterior triangles of the neck is carried
out from the front, whereas palpation of the posterior tri-
angles is best conducted from behind. The entire regions
are covered and if an anterior lump is felt, the patient
should be asked to swallow and any resulting displace-
ment noted. The consistency of the lump is determined
and fluctuation elicited if the swelling appears to be soft
and cystic. Transillumination of a large cystic swelling in
infants and children, if positive, confirms the presence 
of cystic hygroma (Fig. 1.8). Palpation of the neck must
cover the lymph node groups, especially the deep cervical
and the supraclavicular regions. The left supra-clavicular
region is a common site for metastatic nodal disease from
visceral cancer (oesophagus, stomach and pancreas). The
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Figure 1.5 Anterior and posterior triangles of the neck. The
boundaries of the anterior triangle are the midline, the anterior
border of the sternomastoid muscle and the lower border of
the mandible. The margins of the posterior triangle are the
trapezius, the posterior border of the sternomastoid and the
upper border of the clavicle. To determine whether an abnorm-
ality is in the anterior or posterior triangle, the sternomastoid
muscle should be rendered tense by asking the patient to
depress the chin against resistance.

Figure 1.6 Anatomical disposition of the cervical lymph
nodes.

Figure 1.7 Severe surgical emphysema of the head and neck.
This patient was crushed in a lift shaft.
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carotid vessels must also be palpated for thrills, associated
swellings and any aneurysmal dilatation.

Percussion

Percussion is seldom employed in examination of the
head and neck. It may provide useful information in
swellings occupying or extending below the suprasternal
notch, when percussion over the manubrium may elicit
dullness, indicating probable retrosternal extension of the
lump. This is most often encountered with swellings of the
thyroid gland. However, it is an imprecise clinical test and
is unreliable, especially in patients with chronic obstruct-
ive airways disease and emphysema.

Auscultation

Auscultation is used if the swelling appears to be vascular
and is most commonly applicable to patients with toxic
enlargement of the thyroid gland (see Chapter 34). A 
systolic bruit is often present in patients with primary
hyperthyroidism. Auscultation of the carotid vessels
should be performed routinely in patients above the age of
50 years and is mandatory in patients with a history of
fleeting blindness (amaurosis fugax) or recoverable attacks
of muscle weakness or loss of consciousness. These symp-
toms are indicative of ‘minor strokes’, which are referred
to as transient ischaemic attacks (TIAs) and are caused 
by emboli from atheromatous narrowing of the carotid
vessels at the bifurcation into external and internal carotid
branches. In these patients a carotid bruit is often heard on
auscultation (see Chapter 37).

Cervical lymphadenopathy

Enlargement of the cervical lymph nodes may be due to
infection or neoplastic infiltration. The latter may consist
of secondary deposits from a primary tumour elsewhere
in the body or be primary in nature, i.e. lymphoma.

Infective conditions may be viral or bacterial, acute or
chronic. Examples include tonsillitis, infectious mononu-
cleosis, acquired immunodeficiency syndrome (AIDS),
scalp infestations and cat-scratch fever. Pyogenic infec-
tions (usually staphylococcal in nature) may form large
painful abscesses that require drainage. Cervical cellulitis
due to streptococcal infection is fortunately rare nowa-
days. As the infection is confined by the deep cervical 
fascia, airway obstruction from pressure and laryngeal
oedema can occur in these patients.

Although rare in western countries, tuberculosis of the
cervical lymph nodes (Mycobacterium tuberculosis) is
common in developing countries and is encountered in
the West in immigrant populations. Tuberculous cer-
vical lymphadenopathy results in a collar-stud abscess
(Fig. 1.9). In western countries infection is more com-
monly caused by atypical mycobacteria, also known as
MOTT (mycobacteria other than typical tubercle). These
infections are nowadays most often encountered in
patients suffering from AIDS.

Lymphomas
The neck forms one of the most common sites for lym-
phoma, a primary tumour of lymph nodes. Lymphoma is
classified into two broad categories, Hodgkin’s and non-
Hodgkin’s lymphoma, each category being subdivided
into various types depending on the cell of origin of the
tumour (T or B cell) and the degree of differentiation.
When it arises in the neck, the tumour forms painless
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Figure 1.8 (a, b) Large cystic hygromas both present at birth.
Cystic hygromas are large disfiguring lymphangiomas that are
treated by surgical excision.

(a)

(b)
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non-tender swellings. The enlarged lymph nodes are 
discrete, firm and rubbery and may be located in either the
anterior or posterior triangles. When enlarged nodes are
discovered in the neck, a systematic palpation of other
lymph node sites (axillary, inguinal) and palpation of the
abdomen for enlarged liver and spleen are essential to
determine whether the disease appears to be localized to
one region or has disseminated. The patient may or may
not have systemic symptoms such as malaise, intermittent
fever and weight loss. The staging of lymphomas, neces-
sary for outlining the treatment regimen, necessitates the
performance of special investigations including radiology
of the chest, computed tomography (CT), isotope bone
scan and bone marrow biopsy. Within each stage, the
absence or presence of systemic symptoms is designated
by the letters A and B respectively.

Metastatic cervical lymphadenopathy
Overall, metastatic deposits in one or more cervical lymph
nodes constitute the most common cause of a lump in the
neck. The common sites of primary tumours that may
present in this way are pharynx and larynx (squamous 
cell carcinomas), oral cavity (tongue, buccal mucosa),
thyroid, bronchus, breast and upper digestive system
(oesophagus, stomach, pancreas). The deposits may occur
anywhere in the neck but the most common sites are the
deep cervical and supraclavicular regions, especially on

the left side. Metastatic nodes are always hard in consist-
ency and soon become fixed to surrounding tissues and
matted together, although in early disease the enlarged
nodes may be mobile on palpation. There is an important
sequence of investigations whenever enlarged lymph
nodes thought to be caused by secondary deposits are
found in the neck, with no other apparent abnormality 
on complete physical examination. This is outlined in
Table 1.9.

It is very important that this protocol is followed before
the lump is submitted to biopsy, since if the primary 
tumour is in the head and neck (usually squamous in
nature), cervical block dissection of the enlarged lymph
nodes is required together with excision of the primary.
The success of this treatment is jeopardized if a pre-
liminary excision biopsy of the involved nodes has been
carried out.
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Deep cervical
lymph nodes

Jugular
vein

Deep cervical
fascia

Skin

Periadenitis Glands
matted
together

Coagulative
necrosis leads
to collection
of pus

Pus penetrates
deep cervical
fascia to
produce collar
stud abscess

Table 1.9 Management of enlarged cervical lymph node sus-
pected of metastic tumour.

Examination of other lymph node regions
Full ear, nose and throat examination
Chest X-ray
Full blood count

Figure 1.9 Evolution of a collar-stud abscess. Initially, tuberculous lymph nodes are firm and discrete but as caseation (coagulative
necrosis) progresses, the inflammatory process induces a marked periadenitis and the enlarged nodes become matted together.
Eventually, the necrotic glands are converted into a collection of pus that burrows through the investing layer of the deep cervical
fascia to form a superficial (subcutaneous) extension. This is referred to as a collar-stud abscess in view of the two localized collec-
tions superficial and deep to the investing layer of the deep cervical fascia. Although often tender, the superficial component of a
collar-stud abscess is not accompanied by inflammatory changes of the overlying skin (as obtains with ordinary pyogenic
abscesses). For this reason, it is often described as a cold abscess. Untreated, it ‘points’ and eventually erodes through the skin,
forming single or multiple discharging sinuses.
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Thyroid swellings

Thyroid swellings are designated by the general term goitre
and move on swallowing. Enlargement of the thyroid
gland may be unilateral or diffuse and bilateral. If a 
discrete lesion is located in the isthmus of the gland, it 
presents as a midline swelling; otherwise the majority of
unilateral swellings are lateral or anterolateral. They are
commonly solid but may be cystic. Diffuse multinodular
enlargement (nodular goitre) is common and associated
with iodine deficiency. In some disorders such as primary
hyperthyroidism the thyroid is uniformly enlarged with 
a smooth surface. A discrete solitary nodule in an other-
wise normal thyroid should always raise suspicion of
malignancy (papillary or follicular neoplasm) and must
be accompanied by a systematic palpation of the neck 
to exclude or confirm associated lymphadenopathy (see
Chapter 34). However, the anaplastic cancers encoun-
tered in older patients present as diffuse infiltrative
enlargement of the thyroid gland (Fig. 1.10). Because of
fixation to surrounding tissue, the mass does not move
with swallowing and may be accompanied by features
indicative of tracheal compression (dyspnoea and 
stridor) and involvement of the recurrent laryngeal nerve
(hoarseness).

The position of the trachea should be checked in 
all patients with thyroid enlargement, and with large
swellings the inferior part of the mass is palpated carefully

to determine the lower margin. If this cannot be felt, a 
retrosternal prolongation is likely. A large benign goitre
with a retrosternal extension can give rise to pressure
symptoms such as engorgement of the head and neck
veins and stridor. These are accentuated when the patient
elevates both upper arms above the head. Clinical assess-
ment of thyroid status (euthyroid, hyperthyroid or
hypothyroid) is an integral part of the examination of a
patient with thyroid enlargement (see Chapter 34).

Enlargement of the salivary glands

There are four major salivary glands: two parotid and two
submandibular. The parotid gland has been likened to 
‘a lump of bread dough poured over an egg whisk’, the
dough representing the glandular tissue and the egg whisk
the branches of the facial nerve. The gland occupies and
extends over the hollow between the masseter muscle
anteriorly and the sternomastoid posteriorly (see Fig.
35.3a). It is covered with a dense parotid fascia, deep to
which are attached the parotid lymph nodes.

The submandibular gland overlies the mylohyoid mus-
cle under the ramus of the mandible. The posterior part 
of the gland bends around the posterior border of the
mylohyoid and then gives rise to the submandibular duct,
which runs on the floor of the mouth to open at the frenu-
lum of the tongue. The lingual nerve, the submaxillary
ganglion and the hypoglossal nerve are situated close to
the deeper part of the gland (see Fig. 35.1a).

In practice, enlargement most commonly affects the
parotid gland, followed by the submandibular gland.
Although swellings of the salivary glands may be due to
viral infections (e.g. mumps parotitis), in surgical practice
the enlargement is most commonly caused by calculous
disease blocking the ductal drainage system (submandibu-
lar more commonly than parotid) or by tumours (pre-
dominantly mixed parotid tumours). Enlargements of 
the submandibular gland appear as swellings in the sub-
mandibular triangle. In contrast, parotid swellings occur
within a large inverted triangular area with boundaries
extending from the tragus of the ear to the anterior border
of the mandibular ramus and the gap between the mastoid
process and the angle of the mandible inferiorly. Swellings
caused by infection and stones obstructing the salivary
duct are painful and tender, whereas tumours are painless
and non-tender (see Chapter 35).

Face, oral cavity and scalp

Inspection forms an important part of the examination.
The facial expression describes the mood of the patient
and, with practice, the physician can rapidly establish 
anxiety, depression, introversion and mania. Inspection
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Figure 1.10 Large malignant goitre in an elderly man.
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of the skin and mucosal surfaces, conjunctivae and buccal
mucosae identifies pallor (anaemia), central cyanosis
(deoxygenation of the blood and polycythaemia) and
abnormal pigmentation. The yellowish discoloration in
jaundiced patients is obvious on inspection but minor
grades of icterus are identified by examination of the
sclera in a good light. Other features of hepatic disease
include muscle wasting, bruising, spider naevi found in
the territory of the superior vena cava, and yellowish-
white periocular fatty deposits (xanthelasma) encoun-
tered in certain hyperlipidaemic states.

The mucosal lining of the lips and buccal mucosa may
exhibit areas of pigmentation in certain disorders. The
most common ulcers of the lips are viral lesions (herpes
simplex), which often accompany debility and infections
of the upper respiratory tract and occur as painful lesions
at the angle of the mouth. Malignant ulcers of the lip are
squamous cell lesions that present as painless persistent
ulcers, usually on the lower lip (Fig. 1.11a). Spread is to 
the submental and submandibular lymph node groups 
in the first instance. Basal cell carcinomas (rodent ulcers)
are much more frequent and occur in elderly patients,
predominantly in the upper third of the face and scalp
above the maxillary line (Fig. 1.11b,c). The other com-
mon malignant tumour encountered in the face and 
scalp is malignant melanoma (Fig. 1.12), of which there
are various types. Malignant melanomas occur as pig-
mented lesions over a wide age range and are prevalent 
in fair-skinned individuals exposed to sunshine (see
Chapter 36).

The buccal cavity is examined for gingival hypertrophy
(often drug induced), inflammation (gingivitis) and
tumours of the gums, and for lesions (ulcers, thickenings
and fissures) of the tongue and buccal mucosa. Oral and
mucocutaneous candidiasis (infestation by Candida albi-
cans) is encountered in debilitated individuals and may
complicate antibiotic therapy. The infection causes a 
very sore mouth and throat and may extend to the
oesophagus. The affected mucosa is red and covered with
white adherent patches. The pharynx can be inspected
directly or indirectly with a laryngeal mirror and light
source. Ulcers of the tongue should always be viewed 
with suspicion. While some are traumatic (caused by a
jagged tooth or ill-fitting dentures) or aphthous in nature,
a significant percentage prove to be malignant. As approx-
imately one-third of cancers of the tongue occur on the
undersurface or on the lateral edge of the posterior third
of the tongue, examination should include elevation of 
the organ for inspection of the inferior surface and pro-
trusion forwards and laterally (to either side), while the
appropriate angle of the mouth is retracted to enable 
adequate inspection or the posterior part of the lateral
borders.

The most common swelling of the scalp is a sebaceous
cyst, which is a retention cyst of a hair follicle. Sebaceous
cysts are often multiple (Fig. 1.13). They are round in
shape and always attached to the skin. Their contents are
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Figure 1.11 (a) Squamous carcinoma on the lower lip of an
inveterate pipe smoker. (b) Early basal cell carcinoma on the
forehead. At this stage treatment is straightforward and the
prognosis is excellent. (c) A neglected basal cell carcinoma on
the side of the head involving the ear and a large area of the
scalp. Treatment is now extremely difficult and it may not be
possible to remove the lesion completely.

(a)

(b)

(c)
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cheesy in nature and on palpation they are firm and non-
fluctuant. Sometimes, a punctum can be identified in 
the centre of the lesion. They become painful and swollen
if infected, when they discharge pus and then resolve,
although recurrence of the swelling is frequent.

Examination of the breasts

The common breast complaints in females are discovery
of a lump (benign or malignant), pain (mastalgia) and
nipple discharge. In males, the most common ailment is
unilateral or bilateral hypertrophy (gynaecomastia), which
may be idiopathic (postpubertal), drug induced or sec-
ondary to certain disorders, e.g. liver disease.

Undoubtedly the most important presentation is a pal-
pable lump, in view of the frequency of breast carcinoma,
which now affects 1 in 12 females in western countries.
Breast pain is a very common complaint and may be either

diffuse and cyclical, with pain and tenderness before and
during menstrual periods (cyclical pronounced mastal-
gia), or localized to a specific area with or without a pal-
pable lesion at this site (trigger-point mastalgia). Nipple
discharge may occur alone or in association with other
symptoms (e.g. lump or pain). The nature and colour of
the discharge vary but when blood-stained, nipple dis-
charge signifies the presence of a duct papilloma or car-
cinoma. The examination of the breasts should always
include palpation of the neck and both axillae for lymph
node enlargement.

Inspection

This necessitates removal of clothing to the waist and
therefore requires privacy and the presence of a nurse.
Inspection is carried out in two postures.
1 The breasts are initially inspected with the patient sit-
ting up straight and the arms by the side facing the doctor.
At this stage one is assessing size, contour of breast
mounds, surface abnormalities and the state and direction
of the nipples. A certain amount of disparity in breast size
is quite common and normal, but the nipples should
point in the same direction. Inversion of the nipples is fre-
quently encountered and may be normal or due to benign
disease (usually bilateral retraction) or an underlying can-
cer (unilateral retraction). The skin over a breast abscess is
red, shiny and oedematous. However, a similar appear-
ance is encountered in patients with inflammatory breast
cancer (mastitis carcinosa). The thickening of the skin in
these patients is due to oedema secondary to cutaneous
lymphatic permeation, the pitted appearance simulating
orange skin a hence the term peau d’orange.
2 The patient is then asked to lift her upper arms above
her head. This manoeuvre normally results in uplifting of
the breasts with diminished protrusion of the nipples,
although the surface contour of the breast mounds should
remain smooth and convex. Dimpling or localized depres-
sion or obvious inversion of the nipple is indicative of an
underlying malignant mass that is causing tethering of the
superficial tissues.

Palpation of the breast

The unaffected breast is palpated first. The patient must be
comfortable in the sitting or semirecumbent position,
with her elbows resting on the couch and the arms on 
her flanks. Palpation of the breast is carried out with the
flat of the hand gently compressing the breast tissue
against the chest wall (Fig. 1.14). It starts in the areolar
region and covers, in a systematic manner, the entire
breast, including the axillary tail. If a lump is found, 
its position is noted but the general palpation is continued
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Figure 1.12 Malignant melanoma on the leg of a ‘sun 
worshipper’.

Figure 1.13 Sebaceous cysts are often multiple.
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to determine whether any other lumps are present.
Normal breast tissue feels soft and smooth. However, in
many adult females, the breasts have a nodular lumpy
consistency and the distinction between normal and
abnormal may be difficult and requires considerable expe-
rience. Pathological diffuse thickening may be localized or
generalized.

Palpation of an identified breast lump

If a lump is identified during the general palpation, the
following information is essential: tenderness, position,
size, consistency, margins, mobility and involvement of
adjacent structures and tissues. A breast abscess is exquis-
itely tender. Tenderness is also encountered in mammary
duct ectasia, Mondor’s disease (thrombophlebitis of the
subcutaneous breast veins) and traumatic fat necrosis of
the breast.

In terms of precise location of a lump, the breast 
is divided into the areolar region and four quadrants:
upper inner, upper outer, lower outer, lower inner (see
Fig. 14.1). The size of the lump is best measured by 
callipers in two directions. Size is one of the variables used
in the staging of cancer of the breast. Breast cancer feels
firm to hard, is not tender and has indistinct margins. 
In contrast, benign lesions (fibroadenomas, breast cysts)
are firm, smooth and always mobile. Fibroadenoma is
very mobile and tends to slip away from the examining
finger and for this reason has been described as a ‘breast
mouse’. The mobility of a lump is tested in relation to 
both the overlying skin and the underlying pectoralis
major fascia and muscle. Tethering or fixation of the 
lump to the underlying pectoral muscles is determined
after the patient is asked to contract the ipsilateral pec-

toralis major muscle by pressing on her hips with her
hand. Involvement of the superficial breast tissue varies
from tethering, such that the skin and subadjacent breast
parenchyma cannot be rolled over the mass, to actual
involvement with puckering of the skin, ulceration and
fungation.

Palpation of the axillae and neck

Examination of the breasts is incomplete without careful
palpation of both axillae and neck for palpable lymph
nodes, which could represent metastatic disease. Palpa-
tion of the axilla is carried out from in front of the patient,
who is either in the semirecumbent or sitting position.
The patient’s upper arm is supported on the examiner’s
arm during the palpation (Fig. 1.15), which must be car-
ried out in an orderly fashion, starting at the apex of the
axillae followed by the medial (chest) wall, anterior wall
(pectoral muscles) and posterior wall (over the subscapu-
laris muscle). If palpable lymph nodes are present, their
number and mobility or otherwise are noted (see Chap-
ter 43).

Examination of the abdomen

An abdominal examination consists of several parts:
examination of the abdomen, examination of the inguinal
region, examination of the scrotum and testes, and rectal
examination.

Abdominal examination

Good examination of the abdomen entails certain
requirements, such as a well-lit room to detect skin colour
changes and a warm environment to prevent shivering,
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Figure 1.14 Palpation of the breast is carried out with the flat
of the hand gently compressing the breast tissue against the
chest wall.

Figure 1.15 Palpation of the axilla is carried out from in front
of the patient who is either in the semirecumbent or sitting
position. The patient’s upper arm is supported on the exam-
iner’s arm during the palpation.
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which results in contractions of the abdominal wall and
thereby interferes with palpation of the abdomen. If the
patient is in a multibed unit, curtains are drawn around
the bed for privacy during the examination.

The patient is examined supine with one pillow beneath
the head and a sheet or blanket covering the pubic region
and the lower limbs. Patients with an acute abdomen are
often more comfortable with the legs drawn up as this
relieves tension on the anterior abdominal musculature.
No attempt must be made to straighten their lower limbs
as this will exacerbate the pain and limit the scope of the
examination. Right-handed individuals should examine
patients from the right side of the bed and left-handed
individuals from the other side. Ideally, the patient’s
abdomen should be at the level of the examiner’s elbow.
This is achieved either by elevating the bed to the right
level or by the examiner bending.

Surface anatomy
The various quadrants described in anatomical textbooks
are not practical because of considerable overlap. A better
subdivision for clinical purposes is shown in Fig. 13.1,
which has the following components: four quadrants
(right and left upper quadrants and right and left iliac fos-
sae), epigastric, periumbilical (or central), suprapubic and
two flank (or loin) regions.

The important cutaneous landmarks on the anterior
aspect are the costal margins, xiphoid process, umbilicus,
anterior iliac spine, pubic tubercle, symphysis pubis and
the inguinal ligament (Fig. 1.16). The useful cutaneous
landmarks on the posterior aspect are the tip of the 11th
rib (the 12th rib is not usually palpable), the ridge of the
paraspinal muscles (erector spinae), the vertebral spinous
processes and the iliac crest.

Inspection
Inspection should cover the following:

• abdominal wall movement;

• contour of the abdomen;

• surface markings and abnormalities;

• hernial defects.

movement and contour
In normal individuals, the anterior abdominal wall moves
passively with respiration (expands with inspiration and
recedes with expiration). This movement is abolished or
considerably reduced in patients with an acute abdomen,
where the abdominal muscular walls are in spasm.

The contour of the anterolateral abdominal wall and
the flank provides useful information in both the elective
and emergency situations. In normal individuals in the
supine position, the abdomen is flat, although it may be
scaphoid in thin people; the contour of the flank is flat in

males and concave in females. Bulging of the flanks and
abdominal distension are encountered in obesity, ascites,
pregnancy and intestinal obstruction.

surface markings and abnormalities
These include the following:

• previous operation scars (normal, keloid, pitted due to
previous infection);

• skin lesions;

• scratch marks (in jaundice);

• striae (previous pregnancy or obesity);

• bruising or staining of the skin of the abdomen, e.g.
flank in acute pancreatitis (Turner’s sign), periumbilical
staining due to haemoperitoneum (Cullen’s sign);

• obvious swellings;

• dilated abdominal wall veins (obstruction or compres-
sion of the inferior vena cava);

• previously constructed ostomies (colostomy, ileostomy);

• abnormal pulsations (abdominal aortic aneurysm).

hernial defects
Herniation may occur through natural orifices such as the
inguinal or femoral canal (see Chapter 24) or through
weaknesses in the anterior abdominal wall such as beside
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Inferior epigastric artery

Superficial inguinal
ring

Pubic 
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Pubic tubercle

Lacunar ligament
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Figure 1.16 Anatomy of the inguinal canal. The midpoint of
the inguinal ligament between the anterior superior iliac spine
and the pubic tubercle marks the site of the internal or deep
inguinal ring, whereas the midinguinal point between the an-
terior superior iliac spine and the pubic symphysis locates the
superficial femoral artery as it emerges below the inguinal liga-
ment. The important structures below the inguinal ligament,
from the lateral to medial aspect, are the femoral nerve,
femoral artery, femoral vein and the femoral ring, which is bor-
dered medially by the lacunar ligament and laterally by the
femoral vein.
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the umbilical cicatrix (paraumbilical hernia) or through a
poorly healed surgical wound (incisional hernia). During
inspection with the patient in the supine position, an
unobstructed hernia appears as a momentary bulge when
the intra-abdominal pressure is raised by asking the
patient to cough or tense the abdominal muscles. In some
patients atrophy of the recti abdominis muscles together
with their separation from each other results in a central
abdominal bulging defect. This is most commonly seen in
multiparous females but is also encountered in males and
is referred to as divarication of the recti or ventral hernia.
An irreducible hernia (one that is stuck in the parietes) 
or an obstructed hernia appears as a constant bulge that
cannot be reduced by either the patient or the doctor.

The demonstration of an incisional or ventral hernia 
is best achieved simply by asking the patient to lift his or
her head (without support from the upper arms) from the
pillow. This raises the abdominal pressure and produces 
a distinctive bulge. The same effect can be achieved by 
asking the patient to lift the lower limbs off the bed (see
Fig. 24.9).

Palpation
Palpation is the most important aspect of the physical
examination of the abdomen. Various techniques are
used: light palpation, deep palpation, palpation of specific
organs (liver and spleen), bimanual palpation (kidneys
and retroperitoneum) and palpation of a fluid thrill.

general principles
Aside from ensuring that the patient is in a comfortable
supine position, palpation must be carried out gently with
warm hands and in a systematic fashion from quadrant to
quadrant. Long fingernails, by digging into the patient’s
skin, impair the ability to conduct the examination. A
common mistake made by the inexperienced is to hurry
the palpation (flitting palpation). The hand should not be
transferred to another region until the doctor has regis-
tered whether the area concerned feels normal or not.
Light palpation (Fig. 1.17) is conducted before deep pal-
pation. In general, the more one presses the abdominal
wall, the less one feels for two reasons. First, the tactile sen-
sation is diminished with constant sustained pressure.
Second, clumsy deep palpation hurts the patient and
induces spasm of the abdominal muscular walls. The tech-
nique used varies with the state of the abdomen: acute or
non-acute.

acute abdomen
These patients are acutely ill, usually in considerable 
pain and some may be in shock from dehydration/
hypovolaemia (see Chapter 12). The primary concern is
therefore resuscitation and relief of pain by intravenous

opiates. Both these measures must precede palpation of
the abdomen. Opiates should be administered via the
intravenous route, especially in shocked patients, since the
peripheral shutdown greatly reduces uptake of the drug by
the circulation when administered via the intramuscular
route. Relief of pain is not only kind and humane but also
facilitates the conduct of the examination by increasing
patient comfort and allaying anxiety. The belief that anal-
gesia may mask physical signs is completely unfounded.

The abdominal palpation of patients with an acute
abdomen must be conducted with the utmost gentleness
and is primarily designed to establish the presence of
reflex spasm of the abdominal muscles (guarding and
rigidity) and the presence, extent and location of abdom-
inal tenderness. In the presence of peritoneal irritation
due to infection or escape of gastrointestinal contents 
(e.g. perforated peptic ulcer), both the visceral and the
parietal peritoneum become inflamed (peritonitis). The
localized pain and tenderness and the resulting spasm of
the overlying abdominal muscles are due to stimulation of
the somatic nerves supplying the abdominal parietes.
When the abdominal wall is depressed by palpation, the
pain is enhanced over the inflamed area. Moreover, the
pain is intensified further as the pressure from the fingers
is released. This is known as rebound tenderness. The test,
although valuable, must be elicited with the minimum of
suffering possible. In the vast majority of patients, simple
coughing will induce pain in the affected region and this is
equivalent to eliciting rebound tenderness by light palpa-
tion. In others, gentle percussion by the right hand on the
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Figure 1.17 Light palpation of the abdomen is best per-
formed by a doctor in the sitting or kneeling position so that
the examiner’s arm is comfortable and level with the anterior
abdominal wall. Palpation should proceed in an orderly fash-
ion around the quadrants of the abdomen, always starting dia-
metrically opposite the area of interest (e.g. if the patient has
right iliac fossa pain, start in the left upper quadrant). Note
that the patient is exposed from the nipple line to mid-thigh.
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examiner’s left fingers (placed on the abdominal wall) can
elicit the sign. In any event, deep palpation must never be
practised in these patients.

The extent of spasm of the abdominal musculature
varies from increased tension of the abdominal wall
(guarding) to board-like rigidity. To some extent, the
degree of rigidity depends on the state of the individual
patient’s musculature. Thus, elderly patients with atro-
phic muscles may not exhibit significant rigidity despite
an established generalized peritonitis, although they will
always experience tenderness with rebound during the
examination. In contrast, the abdomen of a previously 
fit athletic male patient with a perforated ulcer will be
board-like in most instances. Physical signs, including
guarding and rebound tenderness, may be abrogated by
drugs (especially steroids), old age and immunosuppres-
sion from any cause. Thus, a high index of suspicion must
be kept in these groups of patients.

non-acute abdomen
Light palpation is used in the first instance and suffices 
for most patients. The technique entails using a slightly
cupped hand that is warm and relaxed (almost dead
weight), with the terminal phalanges gently depressing the
anterior abdominal. The sensitivity and ability to feel
lumps and normal organs increase with practice and expe-
rience, for which there is no substitute. Deep palpation is
necessary in obese individuals and patients with well-
developed abdominal musculature. The best technique
entails the use of both hands: the left on the abdominal
wall (the sensing hand) is overlapped and depressed by the
right hand (Fig. 1.18). Again, as little force as is necessary
is applied. Some clinicians perform deep palpation using
one hand. Palpation of the abdomen in the non-acute 
situation is designed to detect the presence of tenderness,

the enlargement of organs (liver, spleen and kidneys) and
the presence of any intra-abdominal masses.

specific organs
Liver and gallbladder. The lower edge of the liver is just
palpable in most normal individuals with the tips of the
fingers pointing upwards, starting in the right lower quad-
rant and moving up towards the right costal margin.
Normally, a distinct smooth edge is felt that moves and
becomes more prominent with inspiration. The substance
of the liver lies underneath the thoracic cage and its upper
margin is therefore impalpable; however, its position can
be identified by percussion (see later). When the liver
enlarges as a result of disease, the anterior superior surface
becomes palpable as a firm mass extending from the right
hypochondrium to the epigastric region. Normally, the
gallbladder is not palpable. When enlarged, as in patients
with cancer of the head of the pancreas (see Chapter 29), it
is felt as a round smooth swelling that moves with respiration
in the right hypochondrium along the midclavicular line.

Spleen. This has to be enlarged to one-and-a-half to twice
its normal size (splenomegaly) before it can be felt. As the
spleen enlarges medially and inferiorly, it projects for a
varying distance below the left costal margin towards the
right lower quadrant. Palpation of the spleen requires ele-
vation of the left lower ribcage and flank as the abdomen is
palpated with the right hand starting in the right iliac fossa
(Fig. 1.19a). When uncertainty remains as to whether a
spleen is palpable or not, the patient should be positioned
in the right semiprone position as this results in anterior
displacement of the organ (Fig. 1.19b). Palpation of the
spleen should be carried out during inspiration because
the diaphragm pushes the organ downwards, rendering it
more accessible to the tips of the fingers. In some enlarged
spleens a distinct notch is palpable along the anterior 
margin, but this is by no means universal.

Kidneys. The kidneys are examined by the technique of
bimanual palpation shown in Fig. 1.20. For the right kid-
ney, the left hand is placed beneath the right flank and the
right hand is placed anteriorly. The left hand is used to lift
the retroperitoneal contents and thereby trap the mass or
kidney between the two hands. The kidneys are not palpa-
ble in health, although in thin patients the lower poles may
be felt occasionally. On the right side, an enlarged kidney
has to be differentiated from a mass in the hepatic flexure
or enlarged liver. On the left, the differentiation is between
an enlarged spleen and mass in the descending colon.

intra-abdominal masses
Distinction between intra-abdominal masses and swel-
lings within the abdominal wall is achieved by asking the
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Figure 1.18 Technique of deep palpation using two hands.
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patient to contract the abdominal muscles. This accen-
tuates intramural masses and renders intra-abdominal
swellings less distinct or impalpable. The most important
clue to the nature of a swelling within the abdomen is the
site (Table 1.10). Other important features include pres-
ence of tenderness over the mass (denotes an inflammat-
ory component), mobility with palpation, movement with
respiration and consistency.

Percussion
Percussion is best regarded as an adjunct to palpation. It is
used to determine the presence of tenderness, to estimate
the size of an enlarged organ or mass, and to distinguish
gaseous distension of hollow organs from an excessive
amount of fluid in the peritoneal cavity (ascites), both 
of which cause generalized abdominal distension. The
technique consists of gentle tapping with the right fingers
(and a relaxed right wrist) on the index and middle finger
of the left hand placed on the area to be percussed. A 
resonant note is obtained over a hollow organ distended
with air (dilated stomach, colon, etc.) whereas a dull note
is elicited over a solid organ (e.g. liver) or mass and fluid-
filled cavities (e.g. distended urinary bladder, intra-
abdominal cyst, ascites).

Liver. The objective is to determine the size of the liver.
The upper margin is defined first. This is normally situ-
ated at the level of the sixth rib in the midclavicular line
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Table 1.10 Palpable abdominal masses.

Mass in RUQ: cancer of the hepatic flexure, enlarged
gallbladder, enlarged right kidney

Mass in RUQ extending to the epigastrium: hepatomegaly
Mass in the epigastric region: liver, gastric cancer, abdominal

aortic aneursym
Mass in LUQ: splenomegaly, cancer of the descending colon,

swelling in tail of pancreas, enlarged left kidney
Mass in the periumbilical region: paraumbilical hernia, cancer

of the transverse colon, tumour deposit from visceral
neoplasm (Sister Mary Joseph’s nodule)

Mass in LLQ: constipation (faecal scybala), cancer of the
descending colon

Mass in the suprapubic region: distended urinary bladder,
pregnancy, ovarian cyst

Mass in RLQ: appendiceal disease, cancer of the ascending
colon, Crohn’s disease of the terminal ileum

Mass in the inguinal region: hernia, enlarged lymph node
(inflammatory, lymphoma, secondary tumour deposit),
saphena varix, aneurysm

LLQ, left lower quadrant; LUQ, left upper quadrant; RLQ, right
lower quadrant; RUQ, right upper quadrant;.

Figure 1.20 The kidneys are examined by the technique of
bimanual palpation. The technique for examining the left kid-
ney is shown here.

(a)

(b)

Figure 1.19 (a) Palpation of the spleen requires elevation of
the left lower ribcage and flank as the abdomen is palpated
with the right hand starting in the right iliac fossa. (b) When
uncertainty remains as to whether a spleen is palpable, the
patient should be positioned in the right semiprone position,
as this results in anterior displacement of the organ.
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