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INVITED REVIEW

Theroleof the pathologist in the investigation of iatrogenic deaths

Bernard KNIGHT, MD, FRCPath, DMJ (Path).

Professor of Forensic Pathology, WalesInstitute of Forensic Medicine, United Kingdom

One of the most difficult and sensitive issuesin
medico-legal pathology is the autopsy
investigation of adeath which may be associated
with medical intervention. There is a wide
spectrum of these cases, ranging from surgical
and anaesthetic mishapsto drug reactionsor the
failure to offer the correct (or any) treatment.
Beforefurther discussion of thesubject, it should
be appreciated that:

(@) the death may be due to causes quite
unrelated to medical intervention

(b) even if due to diagnostic or therapeutic
procedures (or their omission), the death
may have been entirely unavoidable, i.e
purely accidental

(c) theerror or omission leading to death may
have been due to an error of clinical
judgement, which is not necessarily
negligent

(d) the death may have been due to medical
negligence.

Thereisoften anatural tendency on thepart of
the patient's relatives - and their lawyers - to
assumethat any medical mishap, especially when
fatal, must beduetothenegligenceof the doctor(s).
This is far from true and only a thorough
investigation, in which the pathologist plays a
vital role, can seethat justiceisdoneto both sides.

Though it will be emphasised again later, it is
important to point out that the pathol ogist should
never state that a death was due to negligence -
thisisalegal decision, not a medical one.

Occasionally, that fact may be obviousand the
pathologist may |egitimately have hisor her own
privateopinions, but theduty of thepathologistis
toprovideas muchfactual informationaspossible,
so that subsequent decisionscan bemade; but it is
not for him or her to anticipate what is purely a
legal process.

Preliminariesto the autopsy

Before any autopsy is carried out on a possible
iatrogenic death, steps must be taken to ensure

that the maximum information will be obtained
and that the proper legal and ethical mattershave
been dealt with. '-2

(a) The autopsy should be under thejurisdiction
of the coroner, magistrate or other legal
authority that authorises and request an
autopsy. The very fact that there is the
possibility of a non-natural cause of death
makes the case reportable to the coroner.
This is the duty of the clinicians, but
sometimes they may not be very anxious to
initiate alegal enquiry which may result in
criticism, publicity or even a legal action
against them. However, thepathol ogistshould
notagreetocarry out suchacaseasaclinica
""consent' autopsy, but advise the clinicians
that they must report thedeath tothecoroner.

(b) ldeally,the pathologist perfoming theautopsy
should not be a close colleague of the
clinicians who had care of the deceased
patient. This is to avoid- both possible
embarassment over the revelation of facts
leading to actual or implied criticism of the
standard of care, especially if the autopsy
reveals some error - and also to avoid
alegations by the family of " covering up"
betweenfriendly doctors. Admittedly, it may
be quite impossible to use anyone el se other
than the regular pathologist in an outlying
General Hospital, but in a large city where
there are a number of pathologists - or
preferably a forensic pathologist - then the
use of a relative "stranger” may be an
advantage. In Britain, for example, the
coroner will usualy request the regiona
forensic pathologist or a pathologist from
another hospital, to carry out the autopsy.

(¢) Itisabsolutely essential toobtainthefull co-
operation of the clinician(s) who were
involved in the care of the patient. The
pathologist should ensure that they are
informed of thetimeand placeof theautopsy
and if thereis any difficulty in their being
ableto attend, to be asflexible aspossiblein
arranging an alternative time when they can
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attend. The valueof an autopsy without the
clinicians presentisgreatly reduced, both as
regardstheconclusionsreachedand theaudit
value of the procedure. This is particularly
true of deaths under anaesthesia, where the
autopsy findings may be virtually negative
and theexpert contributionof theanaesthetist
may form theonly way to explain the desth.

(d) The attitude of the coroner's pathologist to
the clinicians must never be critical or
confrontational as, where appropriate, this
aspect is a matter for coroners, magistrates
and lawyers. The pathologist's role is to be
impartial and totally objective, seeking only
to find the facts in a professional and
harmoniousway. Thisis not to say that any
findings disadvantageous to the clinician
should be ignored or concealed. It isnot the
function of the pathologist to act as a judge,
but todi scover thefactsand offer pathol ogical
interpretation of those facts in an unbiased

way.

Before the autopsy, the pathologist should
obtainand readall availableclinical records
and notes. To carry out an autopsy ""blind" is
oftenawaste of time. Aswell asstudyingthe
clinical notes, it is essential to discuss the
casewith therelevant clinicians, either before
and/or during the autopsy.

(f) Thecliniciansshouldbepresent at theautopsy
wherever possible - preferably the senior
clinicansin clinical chargeof thecase. Even
if unable or unwilling to attend, they must
always beinvited, so that they cannot later
complain that the post-mortem examination
was done without their knowledge. It is not
satisfactory if only a junior doctor attends,
such asa house-officer, who often claims to
know little or nothing about the case.

(g) Where there are complaints by the family
and the possibility of allegations of
negligence, the autopsy should be carried
out by a senior pathologist, as there may be
laterlegal complications, which requireexpert
interpretationand may lead to an appearance
in court. If a junior pathologist actually
performstheautopsy,amore seniorcolleague
should be present to of fer support and advice
and to review thefindings.

(h) As mentioned earlier, in deaths during
anaesthesia, the full co-operation of the
anaesthetist is vital, as the autopsy findings
may be minimal or absent. A pathologist is
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rarely competent to comment on modem
anaesthetic techniquesand it may be useful
on some occasions to seek the advice of an
independentsenior anaesthetisteitherbefore,
during or after theautopsy. Thisalso applies
to other specialities such as with surgical or
radiol ogica proceduresor topharmacol ogical
problems. Where an independent expert is
consulted, the pathologist must be tactful
about possibleprofessional rivalriesbetween
specialists in other disciplines. It is often a
difficult situation, where the clinicians who
treated the deceased patient feel that they
may be criticised for an error of clinica
judgement or even sued for negligence.

Theautopsy

Theactual autopsy isno different from any other,
except that special techniquesand investigations
may berequiredwhererelevant.'-** Forexample,
in suspected air embolism or where the position
of an endotracheal tubeor central venouscatheter
is in doubt, a pre-autopsy radiograph may be
required, and in possible pharmacological errors,
extra samples may be needed for analysis.

A full examination is required, though this
shouldapply toall autopsies. Thereportshould be
in detail and full histology and other relevant
investigations carried out, remembering that the
pathologist's factual findings and interpretation
may becomethesubject of detailedand prolonged
legal scrutiny, if the case becomes a matter for
civil or even criminal litigation.

Thebody should befirst seen by thepathol ogi st
in the mortuary in its original state, with any
medical equipment still in place. The mortuary
technicians should be instructed not to remove
dressings, airways, catheters or intravenouslines
and needl es, until the pathol ogi st hasseen themin
position. For example, cases seen by the author
have involved an overlength endotracheal tube
misplacedin abronchusor in theoesophagus, and
an incorrect intravenous catheter perforating the
atrial wall.

Where death follows surgical operation, the
autopsy may be rendered much moredifficult due
to the surgical intervention, especially if
complicationsled to repeated surgical operations.
Followinghaemorrhageor sepsis, especially if an
interval occurred beforedeath, theabdomen may
beanightmarefor the pathol ogist toexplore, with
post-operative adhesions, fluid, blood, drains,
pus or faeces obscuring the examination site.

Asthereissuchawidevariety of circumstances
insuspected i atrogeni cdeaths, nocomprehensive



autopsy routinecan besuggested,but thefollowing
pointsshould be kept in mind whereappropriate:

(@ The state of the coronary arteries and
myocardium. In older patients, but
occasionally in the younger adult, a fatality
apparently related to medical treatment may
be due to unsuspectedi schaemicheart disease.
Coronary ostia should be examined and the
threemajor branchesof thecoronary arteries
cut across (not dlit longitudinally) at close
intervals, to assessthe patency of thelumen.
Heart weight and left ventricular
preponderance should be recorded.

(b) The presence of emboali in the pulmonary
arteries and thrombi in the leg veins should
be sought.

(c) In deaths during or following surgical
operations, theintegrity of suturelinesin the
stomach, intestine, ducts and blood-vessels
etc, should be carefully assessed. The
pathologist must beware of post-mortem
deterioration in stitch-lines and also
artefactual damage during autopsy
procedures. For example, an anastomosisin
the gut may appear to haveloosesuturesand
be leaking, though this may merely be post-
mortem autolysis, worsened by traction
during the removal of the organs during the

autopsy.

It isalways advisable in the abdomen, thorax
and even cranium, to make a careful preliminary
inspectionof thecavitiesby gently movingorgans
aside, before attempting to dissect and remove
them.

Of course, it is absolutely essential for the
pathologist to see all organsin situ and not alow
the mortuary technicianto remove them himself.
In fact, in all autopsies, the pathologist should
make the skin incision, inspect the body cavities
and remove the organs - this is even more
important in post-operative cases.

(d) Tracing bleedingpoints where haemorrhage
hasoccurred duringor after surgical operation
can be difficult or even impossible. The
pathologist does not have the advantage of
the surgeon in seeing blood leaking under
arterial or venous pressure.Breachesin vessel
walls found at autopsy must be carefully
differentiated from artefacts caused by the
autopsy knife or by traction during organ
removal.

(e) Where suspected, evidence of a
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pneumothorax should be sought at autopsy.
Probably the best test is a chest radiograph
taken during life, but a post-mortem film
may also reveal thetranslucency of air in the
pleural cavity and a visible line of the lung
margin.

The usua test of puncturing an intercostal
space under water poured into the reflected skin
flapisquite valid, but only givesapositive result
where there is a tension pneumothorax. More
commonly, wherethereisapatent communication
between a bronchus and the pleura cavity - or
whereachest drain has been inserted, noair will
escape through an intercostal puncture.

Where a pneumothorax is suspected, the lung
surface should be carefully searched for adefect,
such as a ruptured emphysematous bulla, atom
adhesion or a puncturefrom acannulaor needle
placed through the chest wall. The lung can be
inflatedwith water or formalin through abronchus
toseeif aleak can be seen in the viscera pleura,
though care must be taken to exclude artefacts
caused by autopsy knivesor a post-mortem tear
from a pleural adhesion. Inflating the lung with
water has been shown not to affect the quality of
subsequent histology, if asmall block of lung is
takensoon after inflationaned placed informalin.

(f) Whereair or gasembolismissuspected after
surgical intervention, the best means of
detection isa post-mortem chest radiograph,
where bubbles may be seen in the heart
shadow.

Opening theright ventricle under water placed
in the pericardium may be performed, but where
fatal venousair embolism hasoccurred, froth will
usually be obvious to the eye on opening the
heart. A prolonged post-mortem delay before
autopsy reduces the chances of detecting air
embolism by any means.

The presence of air bubbles in the cortical
veins of the cerebrum is of no significance, in
spite of the many descriptionsand illustrationsin
older text-books. Air in the venouscirculation is
driven to theright side of the heart, whereit kills
by formingan air-lock; it cannot moveagainst the
direction of circulation in thejugulars toreach the
cortical veins-thisisalwaysan artefact duetothe
suction of removing the skull-cap and is often
seen in autopsies of all kinds.

Thedetectionof therarearterial air embolism,
usually in barotrauma, is difficult and requires
careful removal of he brain after clamping of the
intra-cranial carotid and vertebral arteries.

Where gases other than air are concerned -
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such as oxygen introduced by the surgical use of
hydrogen peroxide in closed wounds or body
cavities- it may beimpossibleto demonstrategas
embolism, as oxygen is rapidly absorbed by
haemoglobin.

(g) Thetaking of blood, urine,vitreous, cerebro-
spinal  fluid, stomach contents, etc is
necessary where the iatrogenic damage is
thought to be related to an incorrect dose of
a drug, or the wrong drug. Where insulin
may be concerned, a sample of the
subcutaneoustissuescentred on theinjection
site may be required for assay.

When analysis results are available, the
pathol ogistmust beawareof theante-mortemand
post-mortem decline of many drugs, due to
metabolism in life and breakdown after desath.
Post-mortem glucose and electrolytes are
notoriously inaccurate in post-mortem samples,
to the point where they are virtually useless.

Deathsunder anaesthesia

One of the most difficult autopsies is that on a
death during anaesthesia. They are often known
as'" anaestheticdeaths," but thisisan unfortunate
title, as only a small proportion are due to the
effects of anaesthesia. They can be classified as
follows:

(@) Those due to the anaesthetic agent or
procedure (relatively rare)

(b) Thoseduetosurgica complicationsor mishap

(c) Those due to the previous traumafor which
the operation was being performed (in high
risk or even 'heroic' surgery).

(d) Those dueto natural disease:

(i) for which the operation was being
performed

(ii) incidental disease, the existence of
whichwasknown beforeoperation(risk/
benefit decision)

(iii) incidental disease, unsupected before
operation.

Wherethe anaestheticitself isthought to have
been the major cause of death, it is essential to
havethefull co-operationof theanaesthetist, who
canexplaintheprocedureand theagents used and
detail the physiological state of the patient all
through the period of anaesthesia.

Asstatedearlier, itisalso very helpful to have
the independent interpretation of another

10
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experienced anaesthetist, though this may be
something that the coroner or other investigative
authority will also require.

Thereisvery littlepointin attemptingtoobtain
body fluids and tissues for analysis in desths
associated with anaesthesia, especialy gaseous
agents. If an overdose of barbiturates, muscle
relaxants, etc, issuspected, blood |evel smay beof
help, though experience has shown that this is
rarely useful, except in major overdoses.

Thereisal sooftenlittletofind ongrossautopsy
examination or histology, which makes the
obtaining of a complete clinical history al the
more important.

Particular points to note at autopsy include
whether theendotracheal tubeisin thewind-pipe
or misplaced in the oesophagus - and also its
length in relation to the carina and bronchi.

The presence of gastric contents in the air
passagesat autopsy isdifficult toevaluate, asitis
afrequent agonal and post-mortem process. If a
cuffed tubeisin place, then vomit deep in the air
passagesmust havearrivedtherebeforeintubation,
but whereno tubehasbeen used, thesignifance of
gastric contents is doubtful, without clinical
observationaf aspiration.* A seriesof consecutive
autopsiesin both adultsand children showed that
gastriccontents waspresent in 25% of all typesof
death, so that without clinical corroboration, itis
not legitimatefor apathol ogisttoclaimintra-vital
aspiration purely on autopsy appearances®

Other causes of anaesthetic fatalities (not al
detectable at autopsy) include malignant
hypothermia associated with halothane and
curare-like drugs, hypoxia due to equipment
failures,gassupply defectsor def ectiveanaesthetic
management.

Deaths associated with intra-vascular
procedures

Theincreased use of intravenous and even intra-
arterial lines has its own risks, including
perforation of vessel wallsand cardiac chambers
by cannulae. Broken cannulae may emboliseinto
theheart or other vessels; aformer fault with soft
polythenecathetersintroducedthrough wide-bore
needl eswasthat theneedlebevel could cut through
the catheter and detach it. Air embolism is a
possiblecomplication, especialy whereaveinis
punctured above the level of the atrium.
Incompatibleblood transfusionisuncommon,
but still occurs, amost always due to human
errors, rather than to serological mishaps. Most
are due to mistakes in identifying patients and
blood units; the pathologist should collect all



available antemortem blood samples, together
with any remnants of the transfused blood and
post-mortem blood. These should be given to an
independenthaematol ogylaboratoryfor checking
as to grouping, cross matching and haemolysis
and coagul ation defects. Full histology should be
carried out to detect any signs of a consumption
coagulopathy, DIC, etc., and any renal effects of
haemolysis.

Fatal surgical mishaps

These are potentially numerous and range from
operations on the wrong patient, wrong side and
wrong organ, to retention of instruments and
swabswithintheoperationsite. Many sucherrors
are not fatal, but ligation of vital ducts, such as
uretersor damage to arteries or slipped ligatures
or faulty anastomoses, may lead to desth.

The autopsy investigation consists of a
painstaking examination of the whole operative
zone, together with afull evaluation of any other
natural disease. The inspection and dissection of
theareawhich hasundergonesurgical intervention
may beextremely difficult, as mentioned earlier,
duetofibrin, pus, adhesions, haemorrhage, fluid,
oedemaor intestinal leakage. Great care must be
taken not to mistake autopsy arterfacts and post-
mortem disintegration for true antemortem
abnormalities.

Phar macological mishaps

These may betotally undetectableat autopsy and
even laboratory analysisof post-mortem samples
may not reveal the true antemortem drug state.
Particular problems may arise in relation to
asthmatics or epileptics, especially among the
young. Desth can occur suddenly andunexpectely
purely from these two natural diseases, but may
also be associated with treatement overdosage.

Wrong drugs, the wrong dosage of thecorrect
drug, incorrect routes of administration,
idiosyncratic hypersensitivity and allergic
reactions, drug interactions, etc, all make the
advice of a pharmacologist very useful in trying
tointerpret the situation.

It may well be that such interpretation should
be madeby thecoroner or investigatingauthority,
rather than thepatholog’st, but themedical advice
of the latter is invaluable when non-medical
authorities such as magistrates, lawyersor police
have to try to understand the significance of
certain facts and circumstances.

In summary, the role of the pathologist in a
death thought to be associated with medical
diagnosisor treatment isto carry out a thorough
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autopsy in thelight of the maximumclinical and
circumstantialevidenceavail abl e; thentoeval uate
natural diseaseand traumaand theeffects, if any,
of medical intervention; and to offer the most
reasonable cause of death - or arange of possible
causes - to the investigating authority. The
pathologist should not make legal judgements
suchas" negligence," but confinehisor heropinion
to an evaluation of al the medical evidence and
help to integrate the pathological findings with
the wider knowledge of independent expert
clinicians, so that justice may be done - and
injustice avoided.
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