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Medical students and trainees must possess an 
understanding of basic surgical principles, a knowl-
edge of specific surgical conditions, be able to per-
form a few basic procedures and be part of a 
multidisciplinary team that manages the patient in 
totality. All students of surgery must also be aware 
of the rapid developments in basic sciences and 
technology and understand where these develop-
ments impinge on surgical practice.

The Textbook of Surgery is intended to supply 
this information, which is especially relevant given 
the current content of the surgical curriculum for 
undergraduates. Each topic is written by an expert 
in the field from his or her own wisdom and experi-
ence. All contributors have been carefully chosen 
from the Australasian region for their authoritative 
expertise and personal involvement in undergradu-
ate teaching and postgraduate training.

In this textbook we have approached surgery 
from a practical viewpoint while emphasising the 
relevance of basic surgical principles. We have 
attempted to cover most aspects of general surgery 
including its subspecialties and selected topics of 
other surgical specialties, including cardiothoracic 
surgery, neurosurgery, plastic surgery, ophthalmol-
ogy, orthopaedic surgery, otolaryngology/head and 
neck surgery, urology and vascular surgery.

Principles that underlie the assessment, care and 
treatment of surgical patients are outlined, followed 
by sections on various surgical disorders. The final 
section presents a practical problem‐solving approach 
to the diagnosis and management of common surgi-
cal conditions. In clinical practice, patients present 
with symptoms and signs to the surgeon who then 
has to formulate care plans, using such a problem‐
solving approach. This textbook provides a good 

grounding for students in surgical diseases, problems 
and management. Apart from forming the core cur-
riculum for medical students, surgical trainees will 
also find the Textbook of Surgery beneficial in their 
studies and their practice.

The fourth edition of the Textbook of Surgery 
includes new or extensively revised chapters on the 
assessment of surgical risk, the management of sur-
gical wounds, introduction to the operating theatre, 
emergency general surgery, obesity and bariatric 
surgery, lower gastrointestinal surgery, endovascu-
lar therapies, benign urological conditions, genitou-
rinary oncology, sudden‐onset severe headache and 
the red eye.

With ever‐expanding medical knowledge, a core 
amount of instructive and up‐to‐date information 
is presented in a concise fashion. Important leading 
references of classic publications or up‐to‐date 
literature have been provided for further reading. It 
is our aim that this textbook will stimulate students 
to refer to appropriate reviews and publications for 
additional details on specific subjects.

We have presented the textbook in an attractive 
and easily readable format by extensive use of 
tables, boxes and illustrations. We hope that this 
fourth edition will continue to be valuable to 
undergraduate, graduate and postgraduate stu-
dents of surgery, and for general practitioners and 
physicians as a useful summary of contemporary 
surgery.

Julian A. Smith
Andrew H. Kaye

Christopher Christophi
Wendy A. Brown

Melbourne, Australia
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Introduction

This chapter covers care of the patient from the 
time the patient is considered for surgery through 
to immediately prior to operation and deals with 
important generic issues relating to the care of all 
surgical patients. Whilst individual procedures each 
have unique aspects to them, a sound working 
understanding of the common issues involved in 
preoperative care is critical to good patient out-
comes. The important elements of preoperative 
management are as follows.
•	 History taking: the present surgical condition 

and a general medical review.
•	 Physical examination: the present surgical condi-

tion and a general examination.
•	 Reviewing available diagnostic investigations.
•	 Ordering further diagnostic and screening 

investigations.
•	 Investigating and managing known or discovered 

medical conditions.
•	 Obtaining informed consent.
•	 Scheduling the operation and any special prepa-

rations (e.g. equipment required).
•	 Requesting an anaesthetic review.
•	 Marking the operative site/side.
•	 Prescribing any ongoing medications and proph-

ylaxis against surgical site infection and deep 
venous thrombosis.

•	 Planning postoperative recovery and possibly 
rehabilitation.

Informed consent

Although often thought of in a purely medico‐legal 
way, the process of ensuring that a patient is 
informed about the procedure they are about to 
undergo is a fundamental part of good‐quality 
patient care. Informed consent is far more than the 

act of placing a signature on a form. That signature 
in itself is only meaningful if the patient has been 
through a reasonable process that has left them in a 
position to make an informed decision.

There has been much written around issues of 
informed consent, and the medico‐legal climate has 
changed substantially in the past decade. It is 
important for any doctor to have an understanding 
of what is currently understood by informed con-
sent. Although the legal systems in individual juris-
dictions may differ with respect to medical 
negligence, the standards around what constitutes 
informed consent are very similar.

Until relatively recently, the standard applied to 
deciding whether the patient was given adequate and 
appropriate information with which to make a deci-
sion was the so‐called Bolam test – practitioners are 
not negligent if they act in accordance with practice 
accepted by a reasonable body of medical opinion. 
Recent case law from both Australia and overseas 
has seen a move away from that position. Although 
this area is complex, the general opinion is that a doc-
tor has a duty to disclose to a patient any material 
risks. A risk is said to be material if ‘in the circum-
stances of that particular case, a reasonable person in 
the patient’s position, if warned of the risk would be 
likely to attach significance to it or the medical prac-
titioner is, or should reasonably be aware that the 
particular patient, if warned of the risk would attach 
significance to it’. It is important that this standard 
relates to what a person in the patient’s position 
would do and not just any reasonable person.

Important factors when considering the kinds 
of  information to disclose to patients include the 
following.
•	 The nature of the potential risks: more common 

and more serious risks require disclosure.
•	 The nature of the proposed procedure: complex 

interventions require more information as do 
procedures when the patient has no symptoms or 
illness.
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•	 The patient’s desire for information: patients 
who ask questions make known their desire for 
information and they should be told.

•	 The temperament and health of the patient: anx-
ious patients and patients with health problems or 
other relevant circumstances that make a risk more 
important for them may need more information.

•	 The general surrounding circumstances: the 
information required for elective procedures 
might be different from that required in those 
conducted emergently.

Verbal discussions concerning the therapeutic 
options, potential benefits and risks along with 
common complications are often supplemented 
with procedure‐specific patient explanatory bro-
chures. These provide a straightforward illustrated 
account for the patient and their relatives to con-
sider and may be a source of clarification and/or 
further questions about the proposed operation.

What does this mean for a medical practitioner? 
Firstly, you must have an understanding of the legal 
framework and standards. Secondly, you must docu-
ment how appropriate information was given to 
patients – always write it down. If discussion points 
are not documented, it may be argued that they 
never occurred. On this point, whilst explanatory 
brochures can be a very useful addition to the process 
of informed consent they do not remove the need to 
undertake open conversations with the patient.

Doctors often see the process of obtaining 
informed consent as difficult and complex, and this 
view is leant support by changing standards. 
However, the principles are relatively clear and not 
only benefit patients but their doctors as well. A fully 
informed patient is much more likely to adapt to the 
demands of a surgical intervention, and should a 
complication occur, they and their relatives almost 
invariably accept such misfortune far more readily.

Preoperative assessment

The appropriate assessment of patients prior to sur-
gery to identify coexisting medical problems and to 
plan perioperative care is of increasing importance. 
Modern trends towards the increasing use of day‐
of‐surgery admission even for major procedures 
have increased the need for careful and systematic 
preoperative assessment, much of which occurs in a 
pre‐admission clinic (PAC).

The goals of preoperative assessment are:
•	 To identify important medical issues in order to

◦◦ optimise their treatment
◦◦ inform the patient of additional risks associ-
ated with surgery

◦◦ ensure care is provided in an appropriate 
environment.

•	 To identify important social issues which may 
have a bearing on the planned procedure and the 
recovery period.

•	 To familiarise the patient with the planned proce-
dure and the hospital processes.

Clearly the preoperative evaluation should include 
a careful history and physical examination, together 
with structured questions related to the planned 
procedure. Simple questions related to exercise 
tolerance (such as ‘Can you climb a flight of stairs 
without being short of breath?’) will often yield as 
much useful information as complex tests of cardi-
orespiratory reserve. The clinical evaluation will 
be  coupled with a number of blood and radio-
logical tests. There is considerable debate as to the 
value of many of the routine tests performed, and 
each hospital will have its own protocol for such 
evaluations.

Common patient observations, investigations 
and screening tests prior to surgery include:
•	 vital signs (blood pressure, pulse rate, respiratory 

rate, temperature) and pulse oximetry
•	 body weight
•	 urinalysis
•	 full blood examination and platelet count
•	 urea and electrolytes, blood sugar, tests of liver 

function
•	 blood grouping and screen for irregular antibod-

ies (‘group and hold’)
•	 tests of coagulation, i.e. international normalised 

ratio (INR) and activated partial thromboplastin 
time (APTT)

•	 chest X‐ray
•	 electrocardiogram (ECG).
On the basis of the outcomes of this preoperative 
evaluation a number of risk stratification systems 
have been proposed. One in widespread daily use is 
the relatively simple ASA (American Society of 
Anesthesiologists) system (see Chapter 3, Table 3.3).

The preoperative assessment and work‐up will 
be guided by a combination of the nature of the 
operation proposed and the overall ‘fitness’ of the 
patient. Whilst there are a number of ways of look-
ing at the type of surgery proposed, a simple three‐
way classification has much to commend it.
•	 Low risk: poses minimal physiological stress and 

risk to the patient, and rarely requires blood 
transfusion, invasive monitoring or intensive 
care. Examples of such procedures would be 
groin hernia repair, cataract surgery and 
arthroscopy.

•	 Medium risk: moderate physiological stress 
(fluid shifts, cardiorespiratory effects) and risk. 
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Usually associated with minimal blood loss. 
Potential for significant problems must be appre-
ciated. Examples would be laparoscopic chole-
cystectomy, hysterectomy and hip replacement.

•	 High risk: significant perioperative physiological 
stress. Often requires blood transfusion or infu-
sion of large fluid volumes. Requires invasive 
monitoring and will often need intensive care. 
Examples would be aortic surgery, major gastro-
intestinal resections and thoracic surgery.

A low‐risk patient (ASA I or II) will clearly require 
a far less intensive work‐up than a high‐risk patient 
(ASA III or IV) undergoing a high‐risk operation.

Areas of specific relevance to perioperative care 
are cardiac disease and respiratory disease. It is 
important that pre‐existing cardiorespiratory dis-
ease is optimised prior to surgery to minimise the 
risk of complications. Patients with cardiac disease 
can be stratified using a number of systems (New 
York Heart Association Functional Class for angina 
or heart failure; Goldman or Detsky indices) and 
this stratification can be used to guide work‐up and 
interventions and provide a guide to prognosis. 
One of the most important respiratory factors is 
whether the patient is a smoker. There is now clear 
evidence that stopping smoking for at least 4 weeks 
prior to surgery significantly reduces the risk of res-
piratory specific or generic complications.

Evaluation of the healthy patient

Patients with no clinically detectable systemic illnesses 
except their surgical problem are classified into 
ASA class I. Mortality for low‐risk surgical proce-
dures in this group is very low and complications 
are likely to be due to technical errors. The mortality 
for major high‐risk surgical procedures in such 
patients is also low, of the order of a few per cent.

All such patients require detailed systems review 
by history and physical examination prior to the 
operation. Preoperative special tests may be added in 
order to detect any subclinical disease that may 
adversely affect surgery and to provide baseline val-
ues for comparison in the event of postoperative 
complications. These tests should be sufficiently sen-
sitive to detect an abnormality, yet specific enough to 
avoid the chances of over‐diagnosis. The prevalence 
of the disease or condition being looked for is likely 
to be low in a healthy asymptomatic patient popula-
tion. Thus, most tests are likely to be within the nor-
mal range. Inappropriate and excessive tests increase 
the likelihood of a false‐positive result due to chance. 
With extensive multiphasic screening profiles of 
healthy individuals, about 5% of healthy normal 
people will show one abnormal result.

Evaluation of the elderly 
asymptomatic patient

Ageing increases the likelihood of asymptomatic 
conditions and screening investigations are therefore 
more stringently applied to older, apparently healthy 
patients. Elderly patients (aged over 70 years) have 
increased mortality and complication rates for surgi-
cal procedures compared with young patients. 
Problems are related to reduced functional reserve, 
coexisting cardiac and pulmonary disease, renal 
impairment, poor tolerance of blood loss and greater 
sensitivity to analgesics, sedatives and anaesthetic 
agents.

Complications of atelectasis, myocardial infarc-
tion, arrhythmias and heart failure, pulmonary 
emboli, infection and nutritional and metabolic 
disorders are all more frequent. Separation of the 
effects of ageing, frailty and of associated diseases 
is  difficult. Most of the increased mortality and 
morbidity is due to associated disease.

Special attention needs to be paid to the assess-
ment of cardiac, respiratory, renal and hepatic func-
tion along with patient frailty before operation in 
elderly patients.

Patient safety (see also Chapter 12)

Once in hospital, and particularly once under 
anaesthetic, patients rely upon the systems and 
policies of individuals and healthcare institutions 
to minimise the risk of inadvertent harm. Whilst 
every hospital will have slightly different policies 
the fundamental goals of these include the 
following.
•	 The correct patient gets the correct operation on 

the correct side or part of their body. An appro-
priate method of patient identification and 
patient marking must be in place. It must be clear 
to all involved in the procedure, particularly for 
operations on paired limbs or organs when the 
incorrect side could be operated upon.

•	 The patient is protected from harm whilst under 
anaesthetic. When under a general anaesthetic 
the patient is vulnerable to a number of risks. 
Important amongst these are pressure effects on 
nerves, for example those on the common pero-
neal nerve as it winds around the head of the 
fibula.

•	 Previous medical problems and allergies are iden-
tified and acted upon.

•	 Protocols for the prevention of perioperative 
infection and venous thromboembolism are 
followed.
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Prophylaxis

Infection

Infections remain a major issue for all surgical 
procedures and the team caring for the patient 
needs to be aware of relevant risks and act to 
minimise such risks.

Before discussing the use of prophylactic antibiot-
ics for the prevention of perioperative infection, it is 
very important that issues of basic hygiene are dis-
cussed (see also Chapters 9 and 12). Simple measures 
adopted by all those involved in patient care can 
make a real difference to reducing the risk of hospi-
tal‐acquired infection. The very widespread and sig-
nificant problems with antibiotic‐resistant organisms 
such as meticillin‐resistant Staphylococcus aureus 
(MRSA) and vancomycin‐resistant Enterococcus 
faecalis (VRE) have reinforced the need for such 
basic measures.
•	 Wash your hands in between seeing each and 

every patient.
•	 Wear gloves for removing/changing dressings.
•	 Ensure that the hospital environment is as clean 

as possible.
These measures, especially hand hygiene, should be 
embedded into the psyche of all those involved in 
patient care.

In addition to the very important matters of 
hygiene and appropriate sterile practice, antibiotics 
should be used in certain circumstances to reduce 
the risk of perioperative surgical site infection. Each 
hospital will have individual policies on which par-
ticular antibiotics to use in the prophylactic setting 
(see also Chapters 9 and 12). The antibiotics are 
usually administered at or shortly before the induc-
tion of anaesthesia and continued for no more than 
24 hours postoperatively. It is also important to 
state that whilst the use of prophylactic antibiotics 

can, when used appropriately, significantly reduce 
infectious complications, inappropriate or pro-
longed use can leave the patient susceptible to 
infection with antibiotic‐resistant organisms such 
as MRSA or VRE.

Factors related to both the patient and the 
planned procedure govern the appropriate use of 
antibiotics in the prophylactic setting.

Patient‐related factors

Patients with immunosuppression and pre‐existing 
implants and patients at risk for developing infec-
tive endocarditis must receive appropriate prophy-
laxis even when the procedure itself would not 
indicate their use.

Procedure‐related factors

Table 1.1 indicates the risk of postoperative surgi-
cal site infections with and without the use of pro-
phylactic antibiotics. In addition to considering 
the absolute risk of infection, the potential conse-
quences of infection must also be considered; for 
example, a patient undergoing a vascular graft (a 
clean procedure) must receive appropriate antibi-
otic cover because of the catastrophic consequences 
of graft infection.

Venous thromboembolism

Deep vein thrombosis (DVT) is a not uncommon 
and potentially catastrophic complication of sur-
gery. The risk for developing DVT ranges from a 
fraction of 1% to 30% or greater depending on 
both patient‐ and procedure‐related factors. Both 
patient‐ and procedure‐related factors can be 
classified as low, medium or high risk (Table 1.2). 
High‐risk patients undergoing high‐risk operations 
will have a risk for DVT of up to 80% and a 

Table 1.1  Risks of postoperative surgical site infection.

Type of procedure Definition

Wound infection rate (%)

Without prophylactic 
antibiotics

With prophylactic 
antibiotics

Clean No contamination; gastrointestinal, 
genitourinary or respiratory tracts not 
breached

1–5 0–1

Clean‐contaminated Gastrointestinal or respiratory tract 
opened but without spillage

10 1–2

Contaminated Acute inflammation, infected urine, bile, 
gross spillage from gastrointestinal tract

20–30 10

Dirty Established infection 40–50 10
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pulmonary embolism risk of 1–5% when prophy-
laxis is not used. These risks can be reduced by at 
least  one order of magnitude with appropriate 
interventions.

Whilst a wide variety of agents have been trialled 
for the prevention of DVT, there are currently only 
three widely used methods.
•	 Graduated compression stockings: these stock-

ings, which must be properly fitted, reduce 
venous pooling in the lower limbs and prevent 
venous stagnation.

•	 Mechanical calf compression devices: these work 
by intermittent pneumatic calf compression and 
thereby encourage venous return and reduce 
venous pooling.

•	 Heparin: this drug can be used in its conventional 
unfractionated form or as one of the fractionated 
low‐molecular‐weight derivatives. The fraction-
ated low‐molecular‐weight heparins offer the 
convenience of once‐ or twice‐daily dosing for 
the majority of patients. It must however be 
remembered that the anticoagulant effect of the 
low‐molecular‐weight heparins may not easily 
be  reversed, and where such reversal may be 
important, standard unfractionated heparin 
should be used.

The three methods are complementary and are 
often used in combination, depending on the patient 
and operative risk factors (Table 1.2).

The systematic use of such measures is very 
important if optimal benefit is to be gained by the 
potential reduction in DVT.

Preoperative care of the acute surgical 
patient

A significant number of patients will present with 
acute conditions requiring urgent or emergency 
surgical operations. There may be little time for an 

in‐depth preoperative preparation. Whilst the prin-
ciples already outlined are still valid, a number of 
additional issues are raised.

Informed consent

Whilst there is still a clear need to ensure that patients 
are appropriately informed, there are fewer opportu-
nities to discuss the options and potential complica-
tions with the patient and their family. In addition, 
the disease process may have resulted in the patient 
being confused. The team caring for the patient needs 
to judge carefully the level of information required in 
this situation. Although it is very important that fam-
ily members are kept informed, it has to be remem-
bered that the team’s primary duty is towards the 
patient. This sometimes puts the team in a difficult 
position when the views of the patient’s family differ 
from those which the team caring for the patient 
hold. If such an occasion arises then careful discus-
sion and documentation of the decision‐making pro-
cess is vital. Increasingly, patients of very advanced 
years are admitted acutely with a surgical problem in 
the setting of significant additional medical prob-
lems. It is with this group of patients that specific 
ethical issues around consent and appropriateness of 
surgery occur. It is important that as full as possible a 
picture of the patient’s overall health and quality of 
life is obtained and that a full and frank discussion of 
the options, risks and benefits takes place.

Preoperative resuscitation

It is important that wherever possible significant 
fluid deficits and electrolyte abnormalities are cor-
rected prior to surgery. There is often a balance to 
be made between timely operative intervention and 
the degree of fluid resuscitation required. An early 
discussion between surgeon, anaesthetist and, when 
required, intensivist can help plan the timing of sur-
gical intervention.

Table 1.2  Prevention of deep vein thrombosis.

Operative risk factors

Low (e.g. hernia 
repair)

Medium (e.g. general 
abdominal surgery)

High (e.g. pelvic cancer, 
orthopaedic surgery)

Patient risk 
factors

Low (age <40, no 
risk factors)

No prophylaxis Heparin Heparin and mechanical 
devices

Medium (age >40, 
one risk factor)

Heparin Heparin Heparin and mechanical 
devices

High (age >40, 
multiple risk factors)

Heparin and 
mechanical devices

Heparin and 
mechanical devices

Higher‐dose heparin, 
mechanical devices
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Pre‐existing medical comorbidities

There is clearly less time to address these issues and 
it may not be possible to address significant ongo-
ing medical problems. Clearly such comorbidities 
should be identified, and all involved with planning 
the operation should be informed. The issues are 
most acute for significant cardiac, respiratory, 
hepatic or renal disease.

Preoperative nutrition

An awareness of the nutritional status of patients is 
important and such awareness should guide the 
decisions about nutritional support (see Chapter 7). 
The well‐nourished adult patient should be fasted 
for at least 6 hours prior to anaesthesia to minimise 
the risk of aspiration. Where possible regular medi-
cations, especially those for cardiovascular and res-
piratory conditions, should be continued.

Before an operation the malnourished patient 
should, whenever possible, be given appropriate 
nutritional support. There is no doubt that signifi-
cant preoperative malnutrition increases the risk of 
postoperative complications (>10–15% weight 
loss). If possible, such nutrition should be given 
enterally, reserving parenteral nutrition for the 
minority of patients in whom the gastrointestinal 
tract is not an option. Parenteral nutrition is associ-
ated with increased costs and complications and is 
of proven benefit only in the seriously malnour-
ished patient, when it should be given for at least 
10 days prior to surgery for any benefits to be seen. 
There is increasing evidence that enteral feeds spe-
cifically formulated to boost certain immune 
parameters offer clinical benefits for patients about 
to undergo major surgery.

After operation any patient who is unable to take 
in normal diet for 7 days or more should receive 
nutritional support, which as before operation 
should use the enteral route whenever possible.

Specific preoperative issues

Allergies

A history of adverse or allergic reactions to medica-
tions or other substances must be documented and 
repeat administration and/or exposure avoided as a 
life‐threatening anaphylaxis may result. Examples 
of allergens within surgical practice include antibi-
otics, skin preparations (e.g. iodine), wound dress-
ing adhesives and latex. A complete latex‐free 
environment is required for those patients with a 
known latex allergy.

Diabetes mellitus

Diabetes mellitus is one of the most frequently seen 
medical comorbidities that complicate periopera-
tive care. It is clearly important that patients with 
diabetes mellitus are appropriately worked up for 
surgery.

In the weeks leading up to elective surgery the 
management of the diabetes should be reviewed 
and blood glucose control optimised. Particular 
attention should be paid to HbA1c levels as an 
index of diabetic control as well as cardiovascular 
and renal comorbidities during the preoperative 
assessment.

Generally, patients with diabetes should be 
scheduled for surgery first case in the morning. 
Diet‐controlled patients require no special preop-
erative preparation. For patients taking oral hypo-
glycaemic drugs, the drugs should be stopped the 
night before surgery and the blood glucose moni-
tored. Patients with insulin‐dependent diabetes 
should receive a reduced dose of insulin and/or a 
shorter‐acting insulin or be commenced on an 
intravenous insulin infusion. There are two 
approaches to this.
•	 Variable‐rate insulin infusion: the patient’s blood 

glucose levels are monitored regularly and the 
rate of insulin infusion adjusted. An infusion of 
dextrose is continued throughout the period of 
insulin infusion.

•	 Single infusion of glucose, insulin and potassium 
(GIK): whilst this method has the advantage of 
simplicity, it is not possible to adjust the rates of 
glucose and insulin infusion separately and the 
technique can lead to the administration of exces-
sive amounts of free water.

The variable‐rate infusion is the most widespread 
approach and although more involved in terms of 
monitoring offers better glycaemic control. This in 
itself is associated with better patient outcomes.

Cardiac disease

Surgical risk is increased in the presence of cardiac 
disease. Consideration must be given to balancing 
the risk to the patient if the procedure is abandoned 
or delayed with the additional risk caused by the 
presence of cardiac disease. Emergency operations 
for life‐threatening conditions should proceed 
regardless but elective surgery should be deferred in 
the presence of recent‐onset angina, unstable 
angina, recent myocardial infarction, severe aortic 
valve stenosis, high‐degree atrioventricular block, 
severe hypertension and untreated congestive car-
diac failure. Time should be spent investigating the 
condition and optimising therapy, frequently with 
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cardiological assistance. The introduction of beta‐
blocker therapy to slow heart rate and occasionally 
myocardial revascularisation (by percutaneous 
coronary intervention or coronary artery bypass 
grafting) may be required in advance of surgery on 
another system.

Anticoagulant or antiplatelet therapy

Patients on warfarin should be transferred to hepa-
rin or enoxaparin well in advance of surgery to 
ensure that the warfarin effect has worn off. 
Heparin can be ceased for a short time in the perio-
perative period: withhold an infusion 4 hours 
before surgery and recommence once the risk of 
postoperative bleeding is low. Subcutaneously 
administered heparin or enoxaparin is withheld the 
day or evening before surgery and recommenced 
later that day or the day after. Warfarin recom-
mences once the patient can take oral medication. 
Rapid reversal of warfarin prior to an emergency 
operation may be achieved with vitamin K, pooled 
fresh frozen plasma or clotting factors.

The new oral anticoagulants (dabigatran, apixa-
ban or rivaroxaban) are difficult to reverse acutely 
and need to be ceased 2–5 days preoperatively. A 
specific dabigatran reversal agent has recently 
become available. A bridging regimen such as that 
described above is also required.

The antiplatelet agents (aspirin, clopidogrel or 
ticagrelor) taken alone or in combination should be 
ceased at least 5 days prior to an operation. Bleeding 
will be highly problematic at the time of surgery 
especially if multiple antiplatelet agents are contin-
ued. Combined usage often follows coronary artery 
stenting and so their withdrawal in the context of 
surgery should be discussed with the treating inter-
ventional cardiologist. Elective surgery may need to 
be postponed if dual antiplatelet therapy cannot be 
safely ceased.

Active smoking and respiratory disease

All active smokers should be encouraged to cease 
for at least 4 weeks in advance of elective surgery in 
order to lessen the risk of respiratory problems 
(atelectasis, acute pneumonia and respiratory fail-
ure) in the postoperative period. Patients unwilling 
or incapable of stopping smoking should be referred 
to a dedicated support service to assist with such.

Patients with chronic obstructive pulmonary dis-
ease (COPD), asthma and obstructive sleep apnoea 
require a detailed respiratory assessment (including 
peak flow, spirometry and arterial blood gas esti-
mation) especially if the patient reports significant 
exercise limitation. Elective surgery should be 

deferred in the presence of an active respiratory 
infection or an acute exacerbation of asthma or 
COPD.

Additional respiratory preparation may include 
chest physiotherapy, postural drainage, antibiotics 
for an acute infection with a positive sputum cul-
ture and inhaled bronchodilators or corticosteroid 
therapy. A formal preoperative pulmonary rehabili-
tation program may be indicated. Regional anaes-
thesia is frequently preferred in patients with severe 
respiratory dysfunction.

Long‐term corticosteroid therapy

Long‐term corticosteroid therapy results in adrenal 
suppression and an impaired response to surgical 
stress. High‐dose intravenous hydrocortisone 
administration (100 or 250 mg every 6 hours) will 
be required during the perioperative period and 
when the patient is unable to take their regular 
medication or in the presence of postoperative com-
plications especially infection.

Cerebrovascular disease

Stroke may complicate major surgery especially in 
elderly patients with severe intracranial or extrac-
ranial atherosclerotic disease faced with fluctua-
tions in blood pressure or cerebral blood flow. An 
asymptomatic carotid bruit related to an internal 
carotid artery stenosis confirmed with Doppler 
ultrasonography may be the first indicator of such 
disease. Patients with symptomatic carotid disease 
(e.g. transient ischaemic attacks) should undergo 
carotid endarterectomy prior to the planned sur-
gery. However, there is no evidence that a prophy-
lactic carotid endarterectomy is of benefit in the 
asymptomatic patient.

Chronic liver disease and obstructive 
jaundice

Chronic liver disease of any cause may predispose 
the patient to surgical complications such as poor 
wound healing, sepsis, excessive bleeding, renal 
impairment and acute delirium. Each of the previ-
ously discussed screening investigations will be 
required in addition to specific liver and biliary tree 
imaging and possibly liver biopsy. The decision to 
operate on a patient with severe liver insufficiency 
must be carefully considered. Elective surgery 
should be deferred whilst liver function is opti-
mised. Emergency surgery can often result in 
acute  liver decompensation especially in the 
presence of sepsis, haemorrhage, electrolyte distur-
bances, hypoxia and hypoglycaemia.
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Patients with obstructive jaundice (see 
Chapter 67) frequently have an abnormal coagula-
tion profile and require vitamin K, coagulation fac-
tors or pooled fresh frozen plasma to correct the 
defect. Close attention needs to be paid to the 
patient’s fluid and electrolyte status in order to pre-
vent acute renal failure. The hepatic clearance of 
some commonly administered medications may be 
impaired.

Chronic kidney disease

All patients aged over 40 years should have their 
kidney function evaluated (urinalysis, serum creati-
nine, estimated glomerular filtration rate and 
serum  albumin) when major surgery is planned. 
Documented chronic kidney disease does not man-
date deferral of elective surgery. Patients with 
chronic kidney disease may experience an acute 
deterioration in kidney function if they become 
water or saline depleted. Acute kidney failure is the 
most significant complication of chronic kidney 
disease: prevention demands strict attention to 
fluid and electrolyte balance (especially avoiding 
dehydration and maintaining a stable level of serum 
potassium), maintaining kidney perfusion and 
accurate replacement of blood loss during surgery. 
Apart from acute kidney failure, the main compli-
cations of surgery in patients with chronic kidney 
disease are sepsis (including urinary tract infection), 
poor wound healing and cardiovascular complica-
tions (myocardial infarction and stroke).

Anaemia

As a general rule mild anaemia does not increase 
the risk of surgery. However, if time permits the 
cause of the anaemia should be identified before 
elective surgery. Iron deficiency anaemia is best 
detected early and treated by oral or intravenous 
iron. Patients with the anaemia of renal injury are 
an exception to the general rule and can cope with 
quite low haemoglobin levels, due to an increase in 
red cell 2,3‐diphosphoglycerate (2,3‐DPG) that 
promotes better transfer of oxygen at the tissue 
level. However, in all patients the combination of 
any degree of anaemia with decompensated cardio-
vascular disease (e.g. angina or obstructive airways 
disease) warns that intensive perioperative care will 
be necessary.

Preoperative haemoglobin measurement should 
be performed as a routine examination in all 
patients. Patients may have significant anaemia but 
no symptoms if the anaemia has developed slowly 
over a period of months and the body has compen-
sated for the decreased oxygen‐carrying capacity 

through such physiological mechanisms as 
increased cardiac output. The signs and symptoms 
of anaemia vary with its severity and are more 
marked if the anaemia has developed over a short 
period. Symptoms of weakness and tiredness, 
breathlessness, palpitations and angina can occur 
with moderate or severe anaemia. Pallor is the out-
standing physical sign. Pallor of the conjunctiva 
and the palmar creases becomes apparent when the 
haemoglobin level falls below 10 g/dL. Tachycardia 
and cardiac failure may accompany severe anae-
mia. Patients with significant or symptomatic anae-
mia should be evaluated by a specialist physician or 
haematologist, frequently in a dedicated anaemia 
clinic.

In the surgical patient, it is often possible to insti-
tute iron therapy prior to admission to hospital. 
Anaemia is thus always best diagnosed and its 
cause determined during the first office consulta-
tion in patients needing elective surgery. For iron 
deficiency anaemia caused by blood loss, oral iron 
therapy begins immediately so that anaemia can be 
safely corrected prior to surgery. Patients with mod-
erate iron deficiency or haemolytic anaemias do not 
pose an excessive risk provided the haemoglobin 
level and the blood volume are adequate (>10 g/dL) 
and cardiorespiratory function is normal.

In patients with megaloblastic anaemia surgery 
should be deferred, if possible, until specific therapy 
such as vitamin B12 or folic acid has repaired the 
generalised tissue defect. In these cases, transfusion 
alone may not render surgery safe, as protein metab-
olism of all cells is affected by the vitamin deficiency 
that causes the macrocytic anaemia. Adequate tissue 
levels can be achieved with 1–2 weeks of oral treat-
ment with vitamin B12 or folic acid or both.

If it is not possible to correct the anaemia in a 
timely manner, the patient may be given concen-
trated red cells prior to surgery. A period of 3 days 
should be allowed to elapse before operation as the 
transfused blood will not reach its maximum oxy-
gen‐carrying capacity until at least 2 days following 
transfusion. This period allows the transfused red 
cells to accumulate normal levels of 2,3‐DPG, nec-
essary for efficient delivery of oxygen to the tissues, 
and allows plasma dispersal restoring normovolae-
mia. Elective surgery should seldom be undertaken 
when the haemoglobin concentration is less than 
9–10 g/dL. Patients with long‐standing anaemia are 
able to tolerate a reduced level of haemoglobin bet-
ter than those who have become acutely anaemic. 
This tolerance in chronic anaemia is a result of 
altered 2,3‐DPG concentration in the red cells, with 
a favourable shift in the oxyhaemoglobin dissocia-
tion curve to the right.
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Psychological preparation and mental 
illness

All surgical patients must be in a relaxed state of 
mind irrespective of the nature of the procedure 
they are about to undergo. Anxiety and a fear 
of the unknown or of the potential complications 
of surgery are common, especially in the con-
text  of life‐threatening illnesses or procedures. 
Reassurance can be achieved by empathetic sur-
geon communication with the patient and their 
relatives and, in certain instances, by the provi-
sion of specialised input from other healthcare 
professionals such as support nurses or 
psychologists.

Patients with pre‐existing mental illness such as 
anxiety, depression, psychoses, substance abuse or 
dementia who are preparing for an operation 
require guidance from their treating healthcare pro-
fessionals such that their condition is optimally 
managed in the perioperative period. The stress of 
surgery may worsen or unmask any pre‐existing 
mental condition. Care must be taken in the pre-
scription of analgesics, anxiolytics, sedatives, anti-
depressant and antipsychotic medications in these 
patients.

Further reading
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MCQs

Select the single correct answer to each question. The 
correct answers can be found in the Answers section 
at the end of the book.

1	 Without the use of prophylaxis the risk of deep calf 
vein thrombosis in a patient undergoing an anterior 
resection for rectal cancer is likely to be at least:
a	 10%
b	 20%
c	 30%
d	 50%

2	 Which of the following measures is most likely to 
reduce the risk of postoperative wound infection 
with MRSA?
a	 5 days of broad‐spectrum prophylactic antibiotics
b	 ensuring the patient showers with chlorhexidine 

wash prior to surgery
c	 a policy of staff hand washing between patients
d	 screening patients for MRSA carriage prior to 

surgery

3	 Which of the following constitutes the legal standard 
for the information that should be passed to a patient 
to meet the requirements of ‘informed consent’?
a	 what a patient in that position would regard as 

reasonable
b	 what a reasoned body of medical opinion holds 

as reasonable
c	 a list of all possible complications contained 

within a patient explanatory brochure
d	 all serious complications that occur in more than 

1% of patients
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Introduction

This chapter reviews the assessment of risk for 
patients being considered for surgery or other inva-
sive interventions.

Surgical risk

The definition of surgical risk is complex and dif-
fers depending on the point of view of the assessor. 
The risks of a particular surgical procedure may 
have a different value when considered by the sur-
geon, anaesthetist, intensivist, patient or family 
member.

What a surgeon may consider to be a small com-
plication may be devastating to a patient depending 
on their personal circumstances. For example, a 
very rare risk of a unilateral recurrent laryngeal 
nerve injury leading to vocal cord palsy is well tol-
erated by the majority of patients but is a disaster 
for a professional singer. From a patient’s perspec-
tive surgical risk encompasses the mortality and 
morbidity relevant to their circumstances as well as 
the chance of successfully achieving the desired 
outcome.

The General Medical Council (GMC) of the UK 
defines the risk of a proposed investigation or treat-
ment using three criteria as well as the potential 
outcome of taking no action (Box 2.1). This is an 
integral component of the consent process required 
for each intervention or surgical procedure and 
allows the patient and clinician to make a consen-
sual decision after considering the benefits of a pro-
cedure balanced against the associated risks. 
However, there may be a number of treatment 
options for each surgical pathology so the assess-
ment of surgical risk also facilitates surgical 
decision‐making.

For most surgical procedures the benefits of per-
forming surgery far outweigh the risks and the deci-
sion is easier, but for complex surgical procedures 
the risks may outweigh any benefit. As outlined by 
the General Medical Council document the risks of 
not performing surgery also need to be considered. 
Another important aspect is the likely outcome 
from surgery. For example, most patients with ade-
nocarcinoma of the head of the pancreas are not 
suitable for surgical management due to the pres-
ence of metastatic disease or involvement of the 
major adjacent blood vessels. After appropriate 
preoperative staging only 5–10% of patients are 
suitable for surgery. Resection of the pancreatic 
head (pancreaticoduodenectomy or Whipple’s pro-
cedure) had a mortality of 50% in the 1950s, 
whereas in 2018 the reported mortality in specialist 
centres was 0.0–6.0%. Furthermore, operative 
morbidity is close to 50%. Despite the high mor-
bidity and mortality, the median survival for those 
patients undergoing successful resection is only 
14–24 months even in high‐volume centres. Clearly 
any patient being considered for surgery needs also 
to understand the likelihood of successful treat-
ment and to be able to balance this against their 
own personal circumstances as well as the likeli-
hood of morbidity and mortality.

Another reason to assess surgical risk is identifica-
tion of high‐risk patients who may benefit from risk 
reduction measures such as preoperative and intra-
operative optimisation as well as postoperative man-
agement in intensive care or high‐dependency units.

Assessment of surgical risk

There are three components to assessment of surgi-
cal risk. The first is the associated mortality and 
morbidity of all surgical procedures. This can be 
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obtained from multiple data sources that include 
personal audit, hospital audit, regional health data 
or specialty group audits. Furthermore, there is 
extensive published data available detailing the mor-
tality and morbidity of surgical procedures or inter-
ventions, although this is often reflective of leading 
high‐volume centres. Therefore, publications that 
report pooled data from all possible sources may 
offer a clearer representation of surgical risks. A 
brief overview of surgical risk is outlined in Table 2.1.

The next two components of surgical risk assess-
ment involve both subjective and objective parame-
ters. Subjective assessment includes information taken 
from the history and examination of a patient as well 
as recognition of patterns, clinical experience and 
intuition of the assessor. Often the experience of the 
assessor in surgical practice may be pivotal in identify-
ing those patients at greater risk. Objective risk assess-
ment includes biochemical and haematological testing 
as well as assessment of physiological function, par-
ticularly cardiac and respiratory function. Assessment 
of comorbidities also plays a role. There are also many 
risk prediction models and scoring systems available 
that can be general or surgery specific.

Discussing the risks of surgery

The General Medical Council of the UK has pub-
lished guidance on the consent process and in par-
ticular on the discussion of the side effects, 

complications and other risks of surgery or inter-
ventions. It details the need for clear, accurate infor-
mation about the risks of a proposed procedure 
being presented in a way that the patient under-
stands to enable them to make an informed 
decision. It is important to understand the patient’s 
views and preferences as well as the adverse out-
comes that they are most concerned about. It is 
impossible to cover every possible side effect or 
adverse outcome for each procedure but discussion 
of the common adverse outcomes whether severe or 
less serious is required as well as any possible 
serious adverse outcomes.

There are a number of resources available to aid 
in the discussion, such as procedure‐specific infor-
mation pamphlets produced at a hospital level, 
surgical regulatory authorities or government 
agencies.

Risk scoring systems

Many tools have been developed to estimate both 
mortality and morbidity rates for individual 
patients prior to a surgical procedure or interven-
tion. Most are scoring systems that estimate risk for 
all patients whilst others are specific for high‐risk 
patients or particular surgical procedures or disci-
plines. Like all tools they only provide an estimated 
risk and none are perfect. Most incorporate both 
physiological and comorbid data selected from 
large databases of patients. These have then been 
analysed with regression techniques to identify the 
key variables. Often a weighting is added to each of 
the variables. Ideally these scoring systems should 
be validated in multiple other centres to analyse 
their usefulness for particular patient groups.

ASA

One of the first scoring systems developed was by 
the American Society of Anesthesiologists (ASA) in 
1963. It was a five‐point classification system for 
assessment of a patient prior to surgery. It was 

1	Side effects
2	Complications
3	Failure of an intervention to achieve the desired 

outcome
4	The potential outcome of taking no action

Source: https://www.gmc‐uk.org/ethical‐guidance/

ethical‐guidance‐for‐doctors/consent/part‐2‐making‐

decisions‐about‐investigations‐and‐treatment#paragraph‐28

Box 2.1  GMC‐UK definition of risk 
of investigation/treatment

Surgical procedure Morbidity (%) Mortality (%)

Inguinal hernia repair 8–32 0–0.5
Appendicectomy 3.0–28.7 0.9–2.8
Laparoscopic cholecystectomy 14.7–21.4 0.3
Pancreaticoduodenectomy 20–54 0–6.0
Oesophagectomy 25–45 0.7–10.0
Coronary artery bypass grafting 30 1.5–2.5

Table 2.1  Overview of the morbidity and mortality of common surgical procedures.

https://www.gmc-uk.org/ethical-guidance/ethical-guidance-for-doctors/consent/part-2-making-decisions-about-investigations-and-treatment#paragraph-28
https://www.gmc-uk.org/ethical-guidance/ethical-guidance-for-doctors/consent/part-2-making-decisions-about-investigations-and-treatment#paragraph-28
https://www.gmc-uk.org/ethical-guidance/ethical-guidance-for-doctors/consent/part-2-making-decisions-about-investigations-and-treatment#paragraph-28

