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Preface

This book was developed from discussions about medical education
with. fifth-year Monash medical students. This experience revealed that
students were not equipped to solve the everyday |‘roblems of clinical
practice, a process learnt mainly by trial and error after graduation.
“Textbopks tend to assume that a diagnosis has already been made, as
is usually the case in the teaching hospital setting. Books on diagnoses
concentrate on routine history recording and common physical signs.
This book is an attempt to link the need for a thorough history and
physical examination with the identification and diagnosis of common
clinical problems. These problems and their common causes are not
necessarily treated by surgery, and this is one important point of em-
phasis. '

My intention is to describe the process of diagnosis and treatment
for medical and nursing students. The symptoms discussed are seen
throughout the world but the common causes are those found in Aus-
tralia. Acknowledgment must go to the patients who contributed to
this experience and to medical education. I would also like to thank
Dr Neil Williams and Professor Jim Watts. They have made important
contributions in setting up a surgical unit based upon problem orien-
tation, which is of great value in teaching and the review of standards.
My thanks also to Mrs Marjorie Pressley and Mr Pat Smyth for their
help in the preparation of this book.

P S Hunt
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PART ONE

General Principles of Diagnosis



Introduction

It has proved difficult to define the objectives of
medical education.' It is generally assumed that
clinical medicine should be classified according to
body systems and diseases. In practice, however,
diagnosis is a process which starts with a problem
of unknown cause. There is no clear classification
according to problems, or their methods of sol-
ution, in clinical medicine. Inan educational sense,
the learning of medical practice is a question of
method—the ol)]ectwes of medical education are
methodological.

The intention of this book is to define common
surgical problems, and outline, for each one, a
method of solution. Before this section there are
three (.hapters which emphasise the history of
basic subjects in an attempt to link the develop-
ment of knowledge in that subject, with the day
to day solution of ‘surgical’ problems.

The main objectives in clinical medicine are the
means by which illness is understood, prevented,

alleviated and cured. It is the solution of these

problems which forms the basic structure of medi-
cal education and care. To educate in medicine
means to teach reliable methods of solving medical
problems. As Karl Popper* pointed out, it is not
the accumulation of facts, but the solving of prob-
lems which increases knowledge. The old idea that
science proceeds by accumulating observations
and making inductions from observations does not
correspond with the logic of scientific enquiry—
sciences start from problems, not observations.
The conscious task is always the solution of a prob-
lem through the construction of a theory which
solves the problem.

Thus, the definition of objectives in medical
education and care is generative and requires an
explanation of clinical scientific method.

Review of most medical courses reveals that
much of the time is spent learning vast quantities
of biological facts. These facts are important, but

the failure to link this material with clinical prob-
lems is a major barrier to their full inclusion in
clinical practice.

Symptom Analysis

There are definite varieties of clinical problems
In all varieties the method of solution is the same.
Here also the area of practice produces a bias in
the sorts of problems which need to be solved. The
siting: of medical education in public hospitals
means that there is an undue concentration on
pathology, technology and iatrogenic problems.
This tends to turn the student away from experi-
ence in the area of first contact between the
patient and doctor. The objective of first-contact
medical teaching is to learn about the analysis of
symptoms. The definition and analysis of symp-
toms is the most important and neglected part of
medical education.

The student in the normal medlml course is en-
couraged to take a history and examine a patient
but then finds himself ill-equipped, through lack
of either guidance or experience, to make a diag-
nosis. Most formal teaching does not help much.
When the student turns to a textbook he finds this
also of little help. Most textbooks are written as-
suming that a diagnosis has already been made.
They are set out according to pathological classifi-
cation of disease and not to the usual symptoms
which face the clinician when he first sees the
patient. Thus, for example, a patient may com-
plain of indigestion, the student finds that methods
of solving the problem are hard to come by. When
the student turns to his lecture notes or textbook
he is forced to make a spot diagnosis of, for
example, duodenal ulcer as the cause of the prob-
lem.

This basic principle, of medical practice by *
attention to symptoms, was set down by Thornas

3



4 An Introduction to Problem Solving in Surgery

Sydenham’ in the 17th century. He wrote that all
diseases should be described as objects of natural
history. He went on to say “That in writing about
the natural history of disease, every mere philo-
sophical hypothesis should be set aside and that
the manifestations of natural phenomena, how-
ever minute, should be noted with the utmost ac-
curacy. There cannot be a short, or indeed any
other way of deriving morbific causes or discover-
ing the curative indications than a perception of
peculiar symptoms’.

It remains true today that clinical medicine is
about the prevention, alleviation and cure of
symptoms.

Sydenham made another vital point about the
value of such an orientation in that symptoms re-
veal natural history: that is the process of disease
development is seen as a consequence of failure
to cope with the situation, thus countering the
tendency to describe a disease as a result of other-
worldly influences.

Symptoms and Pathology

MacKenzie' in his book The Future of Medicine
written in 1919 showed clearly that an emphasis
on learning about disease entities also hinders
learning about the natural history of disease. The
knowledge of disease entities has less meaning in
practice than the logic of behaviour which directs
such practice. This makes it hard for the student
to learn how to handle the day-to-day problems
in clinical n.edicine. Commonly, practice then be-
comes a trial-and-error process after graduation.

The incorrect idea which creates this difficulty
is that a disease only exists when pathology is pres-
ent. In fact, a study of natural history reveals that
pathology is a late manifestation of disease.' It is
much more common, taking the whole spectrum
of illness, for symptoms to arise in the absence of
pathology. The effect of assuming the identity of
disease and pathology is to put the actual practice
of medicine in conflict with the needs of the
patient.

For example, weight loss® isa common problem
seen especially in general practice. The most com-
mon cause is depression, with or without alcohol-
ism, ie no actual pathology; but such a symptom
may be a presenting problem in diabetes, gastro-

*Weight loss is here labelled surgical. though as a problem

it can be seen that a number of causes are not treated surgically . -

but by medical means

intestinal malignancy, thyrotoxicosis and other
less common causes with pathological change.
These diseases may also produce different symp-
tom(s) at presentation. In these cases there are dif-
ferent spectrums of causes.

The recognition from a study of natural history
that symptoms in the absence of pathology rep-
resent an early phase of disease is also fundamental
to the development of preventive concepts.
Almost invariably the history reveals conflict at
varying levels between the host and environment.
For example smoking and lung function, refined
food and colonic function. Generally there is a
background of constant tension or stress related
to the problems of living which are difficult to
solve. At one stage or another a trigger (eg
smoking) may be located initiating symptoms (eg
cough). These factors together with constitution
make up the predisposition of that individual for
a certain disease.

Problem Solving Method

The eliciting or isolation of the presenting or cardi-
nal symptom is in itself a difficult process.” It is
exceptional for only one symptom to be present
and the choice of that symptom or group of symp-
toms requires both guidance by the teacher, and
experience. It is essential that the symptom(s)
chosen for consideration are fundamental, related
in time, primary and worry the patient most,
rather than secondary features which have devel-
oped as accompaniments."

As indicated by Weed™ ‘the basic criterion of
the physician is how well he can identify the
patient’s problemsand organise them for solution’.
With organisation of problems for solution, atten-
tion to the diagnostic reasoning process of experi-
enced clinicians reveals that mre]y do they just
passively collect information and wait for enlight-
enment. The process is interpretive—there is an
immediate construction of hypotheses about poss-
ible (common) causes and reasoning about the
most likely cause from the observation of mainly
historical features. So important is the history in
diagnosis that for a long time the diagnostic pro-
cess in medicine has been called the historical
method.'

The basic work in the scientific analysis of symp-
toms was set down by Claude Bernard® in 1865
inhisbook Introduction to the Study of Experimen-
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tal Medicine. He described the analvsis of symp-
toms as a synthesis of observation of the particular
case and reason from previous experience to attain
adiagnosis. A method of recording this process was
introduced by Weed" and called problem formu-
lation (Table 1.1). Such a record conforms to the
requirements of science in that it represents a gen-
eral principle of problem solving in clinical medi-
cine. Furthermore, because it d(,\(']l])(‘\ common
practice it can become the basis of teac ‘hing clini-
cal medicine and improve the general stdnddrds
of practice.

AN Whitchead described thisorientation as “To
see what is general in what is particular and what
is permanent in what is transitory is the aim of
scientific thought'. The permanent aspect of clini-
cal medicine is the svmptomatic expression of the
transition from health to disease. Practice con-
firms that this is the basis of the learning of clinical
medicine. \

Table 11
\ (Ulnpdrl\()n Ol [)I'()((‘\\ mn scientitic l'\“(‘rll”(‘”‘
tation and the problem-oriented medical record
(POMR)

Scientific Experiment PONMNIR

Problem Problem

(Hypothess) (Hypothesis)

[xperiment Obsernvation S/0

Results/Conclusions \ssessment A

Plan Plan P

$70 s subjectivesobjective and virtually the same as
historny/physical examination

A Isassessment and Poplan

Problem-oriented Medical Record

The objectives of medical éducation are to learn
the following:

1 The taking of a complete and accurate history
and phyvsical examination, the data base

2 The definition of significant problems from the
data base

The solution of problems using basically the his-
tory and physical examination but also technical
and  laboratory assistahce—problem - formu-
lation

(O8]

Ut

The learning of clinical medicine requires that
there be some framework for a complete history
and physical examination. For students the notes
taken of such a structured interview is the data
base from which the presenting complaints or sig-
nificant problems are derived.*"'" Thereafter the
analysis of such problems is by a process which
is similar to the observation and reason of scientific
experimentation’, called by Weed, Problem For-
mulation.” Here all the information obtained is
directed toward solution of that problem® and not
dispersed into simply a description of the status
of organs or systems.

With experience, clinical problem solving be-
comes more consistently interpretive and less
descriptive.

These objectives are the basis of most types of
problem-oriented record, first devised by Weed.”
Appendix A shows one system of learning by rec-
ording, used for four years now by students in the
Monash University Department of Surgery at
Prince Henry’s Hospital.

The derivation of the significance of past and
present problems as a problem list is often the way
natural history of disease is revealed and students
learn about the development. of disease. It also
helps in choosing mere socially desirable forms of
treatment and in the educative aspects of treat-
ment and rehabilitation.

Educational Audit

The prerequisite for audit is scientific method. A
logical svstem of problem solving which rep-
resents clinical practice is readily checked both
for errors and as a guide to learning. The record
of the reasoning process, on paper about actual
problems, displayvs proficiency.

Students can perform the problem-orientated
medical record within a clinical service provided
that the staff understand, practise and are pre-
pared to supervise the process."" In this way audit
can act as a means of cumulative learning if it is
incorporated in the day-to-day practice of the
unit.

There are two main ways of formal audit \Vhth
include the following:

1 Verbal presentation of progress and results of
management'’ (Table 1.2)
Assessment of the medical record, especially the
discharge summary (Table 1.3) (Appendix B)
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It is also useful for the students to audit their own
experience. Possibly the best way to do this is to
carry a log book of problems. Appendix C is one
log book of common surgical problems.

Finally it should be pointed out that diagnosis
is only the first phase in the process of clinical
medicine. Treatment also raises problems which
can be solved in a similar manner.

Table 1.2
POMR presentation—'Be critical’

Put up the major problem list
2 Nominate the major problem (establish
priorities) )
3 Present the patient profile
4 Analyse:
(a) The major problem S: History
O: Physical examination
and investigations
A: Interpretation
P: Plan
(b) Interrelation of this problem with others
(c) Other problems you consider significant in
a little more detail
(d) Rehabilitation
5 Critical summary

Table 1.3
Evaluation of ) medical records

Student:
Patient:
Evaluator:

Grade Notes
1 Has a complete Data base been
collected? '
2 Is the Problem list complete and
current?
3 Are the Plans for each active
problem appropriate?
4 Progress notes satisfactory?
5 Discharge summary—does it give
a clear account of the illness and
future plans (including what the
patient was told about illness)?
Further comments '
Degree of difficulty ot record—Easy/Average/Difficult
Grading scores: 1 Poor ’
2 Average
3 Good
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Geneml Principles of Wound Healing’

A working knowledge of wound healing is the
basic objective of surgical education. Full under-
standing requires that the practice of wound treat-
ment be backed by sound theory. Together, theory
and practice form the science of surgery.

The history of the study of wounds is indeed the

history of surgery itself. An understanding of
current practice and future development depends
upon appreciation of the history of progress in
wound management.

A review of the history of wound healing shows
that there has been steady uneven progress, both
in the treatment of wounds and the general appli-
cation of principles of wound management. More
recently, there has been an acceleration in pro-
gress both in response to community need (es-
pecially in wars) and because of advances in other
areas such as anaesthetics and resuscitation.

Historically, uneven development and stag-
nation in practice have gone hand in hand. Proper
wound management depends upon the incorpor-
ation of advances into a general framework of both
practice and teaching. For centuries there have
been excellent individual pus evacuators but little
system for either teaching the art or providing such
a service for the ordinary soldier; in marked con-
trast to, for example, the service provided in the
modern US armed forces.

The role of the surgeon as a pus evacuator has
also changed rapidly, with the introduction of
lessons from elective surgery. There has, however,

been a tendency to over-emphasise environmental

and bacteriological factors to the exclusion of sur-
gical technique."* Thus, the significant advances
of antisepsis, germ theory of infection and anti-
biotics have for varying times distorted and hin-
dered the general understanding of the best ap-
proach to wound management. The correct place

°See Chapter 24 ‘Wounds’, Part Two, p 79 and Chapter
25 "Multiple Trauma’, Part Two, p 81

and emphasis of these advances in the creation and
treatment of wounds has only become a matter of
general surgical knowledge in the past decade or
S0.

Taken overall, it has been the gradual introduc-
tion of scientific method to the study of wounds
which has initiated advance. In all situations there
have been problems which have caused the work-
ing out of solutions.” Observations of natural his-
torv and the results of various forms of treatment
have, through reason, led to the selection of more
rational management. This method has been ap-
plied to experiments in animals—the intention
being to reduce the variables of ti.c actual clinical
situation to the point where generalisations can
be deduced from controlled observations.' Often
undue credence has been given to the results of
in vivo or in vitro animal experiments, not remem-
bering that their validity must be tested by obser-
vations made on man. An example of this problem
was seen recently with the widespread use of anti-
biotics, without clear indications, with attendant
sensitivity reactions, toxicity, development of re-
sistant "organisms and neglect of sound surgical
technique.™*

When generalisations are found to be true about
natural history and treatment, that is they explain
or predict accurately and are consistent over time,
then such principles become part of general stirgi-
cal knowledge. This is the first step, for snen
measures also need to be institutionalised. An insti-
tutional system is vital for continuing education—
the' way skill is amplified in each generation. Thus,
it is not just discovery which is important but also
the scientific inclusion of discoveries in general
surgical practice which then constitutes valid
theory (Figure 2.1). ) :

There has been a tendency in writing about
wounds to separate wound healing as a.subject
from wound infection. In practice, this is incorrect
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Problem
Hypothesis
Experiment Clinical
\ observation
Analysis
Scientific
exposition

;

Educational and practical
institution

Figure 2.1 The development ot scientific knowledge

for almost invariably the failure of wounds to heal
is due to infection. For many centuries wound
management was that of the treatment of infec-
tion. In the past 100 years, with the more con-
trolled experience of elective wounds, rapid
wound healing without infection has become the
rule. Nevertheless, the scientific objective remains
the promotion of the healing of wounds, the pre-
vention and treatment of infection, with the devel-
opment of facilities making these skills available
to the whole community. At the present time, the
prevention-of wounds is assuming prime import-
ance.

It is difficult to select figures who have led in
the science of wound management. Taking both
discovery and scientific exposition as criteria,
three individuals are very important; Ambrose
Paré (1510-1590)" who started the liberation of
surgery from mediaeval dogma; Joseph Lister
(1827-1910)", in the words of Zachary Cope
(1953)*, “during the last seventy vears, surgery has
become a new art which differs from that of pre-
ceding times in that it is based upon a surer scien-
tific basis. This speedy advance has been due to
several causes. First and foremost, was the avoid-
ance of infection which became possible owing to
discoveries of Pasteur and. their application by
Lister.” Finally, William S Halsted (1852-1922)"

who defined correct surgical techniques and the
institutional and educational requirements of
learning in surgery.

The intention in this chapter is to give a brief
outline of the history of wound healing. This has
been a continuum, but for clarity it is divided into
a number of sections of special significance.
Finally a summary will be given of the general”
principles of wound healing as presently under-
stood.

Ambrose Paré (1510-1590)

Coming at the time of the renaissance, Pard ex-
pressed in his writings the enlightenment of that
era, demonstrating the superiority of independent
observation over blind acceptance of feudal
dogma. Consistently in his work, he built up a pic-
ture of his wide experience in wounds, demonstrat-
ing that his methods of treatment produced con-
sistent and reproducible results. He used the
French language to record his work (for which he
was criticised asan ignorant charlatan) for the very
good reason that the work was only accessible to
learning surgeons when in the local vernacular.

Thus, Paré’s contribution to surgery was more
than his well-known discoveries, many of which
had been long practised. His writings. however,
convince by their accurate observation, recorded
from many instances, that his practice could be
generally applied and was indeed scientific.

To Ambrose Paré is generally attributed the first
rational statement on the harmfulness of treating
gunshot wounds with boiling oil, the use of ligature
for haemostasis after amputation and the need for
immediate dilatation of gunshot wounds: ac-
companied by extraction of all lodged foreign
bodies including wood. clothing, armour. bone
splinters, bullets, and bruised or lacerated muscle
and blood clots (debridement), together with pro-
vision for drainage."

When describing his methods, such as the use
of ligature for haemostasis, he cited many previous
authorities such as Hippocrates, Galen and Celius,
to support his contentions. Together with this, he
describes the beneficial effects on healing and the
dramatic reduction in morbidity and pain when
compared with the previous method of cautery
control of haemorrhage. His description of the use
of abland dressing of digested egg volk. oil of roses
and turpentine when the boiling oil ran out, is
reminiscent of the discovery of penicillin.
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These principles remain the clearest and most
scientific of his recommendations; more confused
are his statements about the dressing of infected
wounds. He was, no doubt, an expert in this area
but little can be gathered of principles, for his
methods remain obscured by a great varlety of em-
pirical applications.

Antisepsis to Asepsis—
Joseph Lister (1827-1910)

The origins of antiseptic wound management can
be traced back to antiquity.” For centuries,
antisepsis—empirical and ill-understood—was the
basis of wound management. This approach re-
ceded, initially by reduction in toxicity, for
example when boiling oil was discarded by Paré.
Towards the end of the 19th century, free use of
antiseptics was replaced by preventive antisepsis
or asepsis of the environment. The use of antisep-
tics persists in such areas as the preparation of skin
“for elective surgery, the irrigation of wounds,
dressings for granulating wounds, and the surgical
scrub. )

Semmelweis established the value of hypochlor-
ite in his preventive antiseptic programme."* He
concentrated its use on the hands of accoucheurs
and equipment which might be the source of con-
taminants causing puerperal sepsis. The essential
concept that Semmelweis introduced was that of
preventive, rather than treatment, antisepsis—that
is asepsis; these are measures to reduce contami-

" nation of wounds and thus prevent infection. Sub-
sequently, where possible, thermal rather than
chemical antisepsis is used together with rubber
gloves, face masks and so on. .

There has been some discussion of priority be-
tween Semmelweis and Lister; really, the question
is irrelevant. The discovery may have been made
first by Semmelweis but the consistent scientific
work, which established the place of antisepsisand
asepsis against strong opposition, was due to
Lister. The effect of Lister’s work upon surgical
practice was by far the greater." It must be re-
membered that there were centuries of antiseptic
practice to contend with. With clear scientific ex-
position, Lister started with the use of undiluted
carbolic acid into the wounds of compound frac-
tures; he then reduced concentration, and ended
by adopting, complete preventive antiseptic prac-
tices; all the time relating his work to experience.
There could be no answer from those tied to the

J Lister (1827-1910)

Wound sepsis

!

Due to germs

/N

Series of Incidence of
experiments sepsis in
to reduce practice considered

contamination

\

Asepsis

|

Scientific

exposition and
institutionalisation

Figure 2.2 The development of the principles of asepsis

past, and quickly asepsis was accepted throughout
the world (Figure 2.2).
In the words of Wangensteen: '

Lister will be remembered as the surgeon scien-
tist who brought the meaningful work of Pas-
teur to the attention of surgeons, and whose
patient and thoughtful clinical observations led
to the control of surgical wound infection, and
to the extension of surgery as an important
agency in the management of many diseases
previously believed to be beyond relief by any
therapeutlc agency.

Technique and E dperzence—
William S Halsted (1852-1922)°

Stimulated by the needs of a community facing
hospitalisation as a death sentence and opposed
by surgeons who looked for causes in the environ-
ment, rather than themselves, for their operative
deaths, Lister established that infection arose from
incorrect methods of practice. Preventive anti-
sepsis (and anaesthesia) set the stage for a close
look at surgical technique. ‘Bad air’ dominated the
thinking of surgeons during the 19th century; be-
cause of this the essence of practice was speed,
with rapid covering of the wound to lessen the time
of exposure." Initially, Kocher and then Halsted’,
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in a series of papers, established the general prin-
ciples of surgical technique which are (and remain)
the basis of wound management.

He emphasised in his studies that the right oper-
ationas well as the right technique were important
for.the best results, initiating the scientific study
of clinical judgement in surgical practice. Techni-
cally, his practice and writings confirmed the im-
portance of a deliberate approach and strict asep-
sis, aided by the introduction of rubber gloves. He
recommended gentleness in the handling of tis-
sues; sharp dissection using the minimal number
of fine non-absorbable sutures to minimise inflam-
matory response and ensure careful and complete
haemostasis. Ligation and suturing should involve
small portions of tissue and optimal tension to
avoid undue tension, ischaemia and strangulation
of tissue. Tissue must be correctly opposed so that
dead space can be eliminated and haematoma for-
mation avoided. Subsequent studies'> have con-
firmed again and again his work, illustrating its
basic importance. Indeed, the experienced prac-
tice of these principles is more important than
contamination—sound surgical technique is the
basis of the prevention of wound infection.

Probably Halsted’s most significant contri-
bution to surgery was in the field of education.
Throughout his work, he emphasised the import-
ance of guided experience. He devised the surgical
training programme and through his influence on
the Flexnor report", ensured a widespread raising
of standards in wound management for medical
education and practice.

Debridement and Secondary
Closure of Wounds

For centuries, infection was considered to be a nor-
mal consequence of wounding. At times it was con-
sidered laudable—which is partly true because pus
does represent developing host response. It ap-
pears that the situation had never been as bad as
during the industrial revolution, with a population
demoralised by their working conditions and mal-
nutrition widespread throughout the community.
In thissituation it was firmly established by Koch'*,
that wound infection was due to direct transfer
of bacteria. This information was surgically ap-
plied by Lister in his scientific evolution to preven-
tive antisepsis. Subsequent research has confirmed
that airbc e infection is unimportant in surgical

e

practice.'>'*'""* With modern asepsis the majority
ofinfections are by intestinal (usually the patient’s)
organisms.

It was obvious, however, that asepsis did not
solve the problems of infection in war wounds or
in elective operations, particularly on the intestine
where controversy as to approach actively con-
tinues to the present day. Secondary principles
have arisen from the problems of healing contami-
nated wounds. These principles were designed as
general guidelines in the treatment of wounds that
are contaminated with dead and devitalised tissue,
foreign material and bacteria.

Initially, the problem related to war and civilian
wounds. It was realised that removal of foreign
material and excision of dead and devitalised tissue
(debridement) was clearly described by Ambrose
Paré® in the 16th century. It was Wangensteen'
who first pointed out to English readers the im-
portance of the work of Reyher in wound revision
and debridement. Reyher, in the Russo-Turkish
wars of 1876-78, showed in prospective studies
that a combination of wound antisepsis with early
debridement succeeded in significantly lowering
the mortality of gunshot injuries of the extremities.
He was the first to perform debridement under
reasonably well-controlled antiseptic conditions.'

It was not until 1917* that debridement with
subsequent secondary closure of the wound was
accepted generally, in the management of war
wounds. This important principle needed to be re-
emphasised during the Second World War* and
now is a routinely practised secondary principle
of wound healing.®'

Bacterial contamination is encountered mainly
in elective surgery, particularly colonic. In cases
of gross contamination, wounds may be left open
and closed later with much improved results, or
drained, especially with moderate contamination
or inadequate haemostasis.'” The use of prophy-
lactic antibiotics remains at issue.'®

The Treatment of Infection

Surgeons have been described, with some truth in
the past, as simply pus evacuators. However, the
management of infection has always required the
greatest skill. Drainage still rémains the basis of
treatment for infection, but more than this, it is
the proper timing of drainage which is crucial.
Primary and secondary principles of wound
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healing have reduced the incidence of abscesses,
but when they occur, drainage becomesa rule. The
natural history of infection is such that there is a
period of cellulitis before the formation of pus; it
is the latter which needs to be drained, neither too
early nor too late for the best chance of survival.

Antibiotics have had a marked effect upon the
results of wound infection, not, however, without
side effects. Antibiotics are no substitute for cor-
rect application of the principles of primary
wound care and debridement.>* In general, one
can say that morbidity and mortality from cellu-
litis and septicaemia are much reduced by anti-
biotics in individual cases.”” In general, the del-
eterious effects of antibiotics are supra-infection
by resistant organisms, and the tendency to neglect
the principles of surgical technique.””

The article which most clearly described the
treatment of infection during the antibiotic era,
is that of Brock in 1946-47.> His paper was on em-
pyvema, which he described as a mature abscess,
the end result of an acute suppurative process. The
stages of this process comprise an acute pleurisy,
proceeding to a sero-purulent effusion which
matures by the formation of thickening pus, and
a limiting fibrous tissue encapsulation to the for-
mation of an abscess; this is the pathological pro-
cess seen in allbody infections, and the assessment
of the stage reached is vital in treatment. Brock
then pointed out how penicillin had influenced
this evolutionary process. Use in the cellulitic
phase is more likely to be followed by successful
abortion of the process, than in the later phase,
when penicillin is ineffective. It is in the mature
phase where surgical drainage remains the basis
of treatment.

He goes on to describe the fundamentals of
treatment of pleural (or any) infection; these are
worth enumerating.

1 The correct time for drainage is when the ab-
scess is mature, early drainage is unnecessary
and dangerous. He list$ clinical criteria which
must be considered in the timing of drainage,:
such as the time since onset, temperature
characteristics and so on

2 The provision of adequate drai~age

3 Physical treatment, both g ueral and respirat-
ory, to maintain function, tone and stamina

4 When to stop drainage—=when there isno longer
clinical evidence of systemic infection, or de-
monstrable abscess cavity

Here is clearly summarised, both the place and
dangers of antibiotics and drainage in the treat-
ment of infection, wound or otherwise, anywhere

in the body.

General Principles of Wound
Healing '

The study of wound healing has entered the era
of attention more to host factors, particularly with
regard to nutrition, morale, and rehabilitation.
Surgeons are also developing, with the com-
munity, an investigation of the most difficult prob-
lem of wounds, that is, their prevention.

As it stands, the study of wounds is somewhat
unclassified, and is piecemeal and static in its pres-
entation. It is intended in this section to derive a
classification of the process of wound healing. The
problems presented in practice will be described
within a framework which predicts the behaviour
and response to treatment of most wounds. Gen-
erally, wound healing is presented asbeing of three
varieties: First intention—primary union; Second
intention—healing by granulation and Third in-
tention—healing by secondary suture.”* This classi-
fication does not show how to apply these prin-
ciples; the scheme used here will be that wounds
heal by what is called primary, secondary and ter-
tiary principles.

1 Primary principles

Basic to wound healing are the three inter-related
factors of the health of the host, the experience
of the surgeon and sound management of the
wound. Usually, experience is not included but it
is vital and dependent upon a reliable system of

_training. The host factors of most importance are

nutritional state and morale. A definitive study of
general patient factors® showed that, in elective
wound healing, the risk of infection increased with
age, obesity and malnutrition, and especially with
the degree of bacterial contamination of the
wound.

Management consists of three main require-
ments. One is the presence of reliable aseptic
methods. These are measures to reduce bacterial
count and bacterial transfer to the wound, by ther-
mal and chemical antisepsis of instruments, gar-
ments, dressings, drapes, skin at operation site,and
so on, together with other barriers to bacterial
transfer, including masks, gloves and wound
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Figure2.4  Failure of wound healing of radical mastectomy,
1960. This photograph illustrates, by negative example, the
occasional consequences of failure to adhere to the prin-
ciples of primary wound care. It was the custcm to make
every effort to excise widely and carefully, to the point of
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obsession, primary carcinoma of the breast. In the process,
skin flaps were devascularised and sewn together under ten-
sion. There was a large dead space difficult to drain and,
in this case, wound healing failed



