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Abstract A case of conviction for rape-murder that was

eventually overturned based on a post-conviction re-eval-

uation of the findings at autopsy is described. The main

issue elucidated on post-conviction review was that post-

mortem anal dilation and postmortem hypostatic hemor-

rhages of the neck were misinterpreted as injuries. After

review of the autopsy findings, the prosecution agreed with

the appellant that a miscarriage of justice had occurred and

the conviction was quashed by an appellate court. This case

underscores the need for an awareness of key pitfalls that

can be encountered at autopsy, such as the proper inter-

pretation of postmortem artefacts. The evolving role of

the evidence-based framework for forensic pathology is

explored as a systemic solution to enhance the adminis-

tration of justice.

Keywords Forensic pathology � Review �
Quality assurance � Wrongful conviction

Introduction

The safety of the criminal justice system relies, in part, on

accurate and objective forensic evidence. It is now

increasingly apparent that when significant error creeps

into the forensic scientific or forensic medical aspects of a

criminal case, the prosecution may be unsafe. Such

prosecutions may be set aside by a post-conviction remedy,

or remain undetected. In some cases of wrongful convic-

tion or other miscarriages of justice, attention has focused

on particular methods of forensic sciences (e.g., hair/fibre

comparison) or witness identification after DNA compari-

son has shown that the conclusions based on these data

were erroneous [1]. In other cases, DNA technology is not

applicable, but the errors in interpretation have involved

objective aspects of the forensic factual record. In an

illustrative case, ethylene glycol poisoning was misdiag-

nosed in an infant with methylmalonic academia [2]. Since

ethylene glycol and propionic acid (an intermediary com-

pound that is elevated in methylmalonic acidemia) elute

similarly on gas chromatography, the error was eventually

elucidated and proven.

Increased attention has recently been drawn to cases of

miscarriage of justice based on some aspect of medical

evidence presented at trial. At the core of forensic

pathology is our participation in the criminal justice sys-

tem. It is axiomatic that the balanced and reasonable expert

opinions of a forensic pathologist can contribute to the just

outcome of a criminal trial. The converse is also true: if

flawed or controversial medical evidence enters a trial,

the outcome may be that justice is miscarried. Although the

justice system has legal tools available to limit the

admissibility of expert evidence that might be controversial

or wrong, the judicial gatekeeping function can be only

partly effective in limiting inaccurate medical testimony.

The main reason for this partial efficacy is that forensic

pathology, as a branch of medicine, is a progressive dis-

cipline—knowledge grows and develops over time. The

‘received view’ in any field of medicine or science is

subjected to revision, either by new discoveries (e.g.,

Helicobacter pylori and duodenal ulcers), or the revision of

theories (e.g., sudden death in infancy from status
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thymolymphaticus). Other major factors that may contrib-

ute to the presentation of flawed evidence in a criminal trial

include: an incomplete or unsatisfactory autopsy, misin-

terpretation of postmortem findings, insufficient knowledge

of forensic pathology, and bias.

In Ontario, several cases of alleged miscarriage of jus-

tice related to forensic pathology evidence were adjudi-

cated in the Ontario Court of Appeal. In this paper, one of

the cases is described. In this case, the appellant initiated a

post-conviction relief process based on fresh evidence

derived from a re-interpretation of the postmortem find-

ings. In this case, the prosecution conceded that the med-

ical evidence produced on review could not sustain the

conclusions drawn by the original experts at trial, and the

conviction was quashed.

Case report

A 4 year old girl was found dead at home in her bed. There

was no significant past medical history. During the evening

and night prior to her discovery, she was cared for by her

uncle, who was her babysitter. The body was in the prone

position in bed with well established deep purple post-

mortem hypostasis in dependent areas including the face

and anterior surface of the body. At autopsy, the main

injuries were described as multiple cutaneous bruises,

including of the anterior neck and upper chest and pete-

chiae of the anterior face, neck and upper chest. The anus

was markedly dilated and reportedly showed histologic

evidence of acute and chronic injury. The cause of death

was given as ‘‘cardiorespiratory arrest due to asphyxia’’.

The uncle was charged and convicted with 1st degree

murder and was sentenced to life in prison. A post-con-

viction review of the autopsy occurred after incarceration

for 12 years.

The methodology for the post-conviction review include

reassessment of the scene and postmortem photographs,

microscopic slides, results of ancillary tests, review of all

expert opinions and the preparation of additional micro-

scopic slides from blocks. Review of the postmortem

photographs revealed intense postmortem hypostasis of the

anterior surface of the face, neck and chest (Fig. 1a). There

was patchy hemorrhage in the subcutaneous tissues on the

front of the neck (Fig. 1b). The anus was dilated but lacked

bruising or laceration. Review of the histology revealed no

evidence of anorectal injury, but there was rectal mucosal

autolysis and Histologic artefact (Fig. 2). There was no

histologic evidence of a fatal disease in the tissue sections

available for examination. Review of postmortem micro-

biology results was non-contributory. An attempt to isolate

sufficient DNA for molecular autopsy was unsuccessful.

Sperm was not found in the sexual assault kit samples or on

clothing. After review, the cause of death was given

as unascertained. It was opined that either natural or

un-natural causes could account for death, but there was

no straightforward or definitive evidence for either. The

appearance of the anus was attributed to postmortem

dilation [3], rather than anal abuse and the findings in head

and neck area were attributed to postmortem hypostasis [4].

All reviewing pathologists agreed with the opinions on

re-interpretation of the case and the conviction was qua-

shed [5]. The convicted man was released from prison and

received financial compensation from the government in

the amount of $4.25 million.

Discussion

In this case, a post-conviction review revealed fundamental

difficulties with the medical evidence. The legal interpre-

tation was that the new expert opinions proffered by

the reviewing pathologists raised significance issues about

the reliability of the medical evidence. On this basis, the

conviction was quashed based on a consensus between the

prosecution and defense, i.e., there was no significant

debate that the validity of the original evidence advanced

by the prosecution at trial could not be sustained on review.

The main medical pitfall was the misinterpretation of

postmortem artefacts as injuries. Postmortem anal dilation

Fig. 1 a Marked postmortem hypostasis of the face, anterior neck

and upper chest. b Multiple postmortem hypostatic hemorrhage in the

subcutaneous fat of the anterior neck
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was misinterpreted as evidence of anal abuse and the pre-

parative artefacts in the microscopic section of the perianal

tissues were similarly over interpreted. In addition, post-

mortem hypostatic hemorrhages were misinterpreted as

bruises.

This case is a paradigm example of the ‘patulous anus’

that was historically associated with antemortem anal

interference, but now is recognized to represent benign

postmortem dilatation of the anus. Additional analysis of

the postmortem appearance of the anus has extended the

list of findings that may be seen including prominent anal

columns, perianal lividity, and visibility of the dentate line

[3]. This interpretive error is now rare, since this pitfall has

been well publicized in textbooks of forensic pathology.

However, as it in this case, perhaps the most consistently

troublesome of the postmortem changes that can mas-

querade as an injury is the hypostatic hemorrhage. Hypo-

static hemorrhages are due to rupture of small-calibre/thin

walled blood vessels, since the column of blood in the

gravitationally-dependent portion of the vascular tree has

significant weight. Mechanistically, the following combi-

nation of variables is usually required for formation of the

artefact: extreme lividity in a localized area of the body,

early putrefactive changes, and the area of the body must

have a dense vasculature that is loosely supported in

fibroadipose tissue, rather than stroma with dense fibrous

connective tissue. The early putrefactive changes may alter

vascular integrity and facilitate rupture of the blood ves-

sels. The best example of these postmortem gravitational

hemorrhages or hypostatic hemorrhages are the small

hemorrhages that occur in the skin and subcutis during

intense lividity (know as Tardieu spots in North America).

In routine medicolegal autopsy practice, Tardieu spots are

most frequently seen in the skin of the legs and feet in

cases of hanging with prolonged suspension. However,

these ‘false’ hemorrhages may also develop in ‘forensically

important’ parts of the body such as the head/neck region if

the body is awkwardly positioned—herein lies the pitfall

for the pathologist (Table 1). Furthermore, when decom-

positional changes occur in livid skin there is intravascular

hemolysis and staining of the surrounding tissues. This

change is not only limited to the skin, but is also found in

the subcutaneous tissues and skeletal muscles. Thus,

intense hypostatic vascular congestion with hemolysis will

mimic bruising. This is most frequently encountered in the

scalp when there is prone-positioning of the body and early

decomposition.

In this case the circumstances were indicative of

‘exclusive opportunity’ to commit a crime surrounding

death; when this was coupled with the two pathologic

misinterpretations the overall result was a conclusion about

a homicidal asphyxial death. The subsequent inability to

empirically demonstrate a cause of death implies that an

Fig. 2 a–c Acute penetrating anal trauma in a child. a Lacerations at

the anal margin. b Mucosal laceration with acute interstitial

hemorrhage (H&E, 950). c Acute interstitial hemorrhage (H&E,

9100). d–f The present case. d Postmortem anal dilation without

bruising or laceration of the anal margin. e Artifactual disruption of

rectal mucosa without interstitial hemorrhage (H&E, 950). f Rectal

mucosal autolysis (H&E, 9100)

Table 1 Hypostatic artefacts mistaken for injuries

Area of lividity Misinterpretation Misdiagnosis

Neck and face Internal neck bruising and

ocular petechiae

Strangulation

Prinsloo-Gordon

hemorrhages

Pharyngeal bruising Strangulation

Scalp Scalp bruising Blunt impact

head trauma

Vulva Vulvar bruising Sexual assault

Spinal meninges Antemortem epidural

hemorrhage

Neck or back

trauma
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asphyxial mechanism of death cannot be excluded. How-

ever, none of the autopsy indicators to support sexual abuse

or ‘asphyxia’ are sustainable on review. On this basis, there

was no pathologic basis to advance a diagnosis of a violent

death. Indeed, a sudden natural death must be considered a

strong possibility (Table 2). Perhaps the most cautionary

note that arises from this case is the potential danger in

conflating the cause and manner of death when devising

cause of death statements such as ‘‘homicidal violence of

undetermined means’’ or similar phraseology [6].

Reflection on the issues in this case implies the founda-

tion for an evidence-based framework for forensic pathol-

ogy. At least provisionally, the framework consists of five

main analytical domains: (1) fact correspondence; (2) con-

sideration of first principles; (3) coherence with the

evidence-base; (4) consideration of counterexamples or

alternate explanations; and (5) fairness and truth-seeking.

At the most primary level a diagnosis (expert opinion) must

correspond to the facts (empirical data of the case). How-

ever, caution must be used to ensure that the pathologist

does not place inordinate weight on the historical data, since

it may be a source of confirmation bias. Although the

background circumstance of the case must be known to

the pathologist, the history cannot bear the entire burden of

the expert opinion. In addition, the diagnosis must accord

with the basic principle of pathology and pathophysiology.

For example, although not a feature of this case, an expert

opinion of the timing of injuries should correlate with the

presence or absence, as applicable, of an inflammatory

reaction, hemosiderosis or evidence of healing such as

granulation tissue. The diagnosis should also cohere with

the published literature and not represent a novel theory of

causation or a personal theory of the pathologist. Valid

diagnoses are often derived from analysing a differential

diagnosis or considering and excluding alternate explana-

tions that may be viewed as counterexamples to the diag-

nosis. For example, it may be necessary to perform

exclusionary testing for diseases that mimic injuries (e.g.,

hemorrhagic disease of the newborn and abusive head

trauma). Finally, if the pathologist keeps an open mind as to

the possibilities in a case (i.e., disease and injury), the

potentially misguided influence of a priori positions can be

reduced (e.g., not ‘thinking dirty’ by approaching the sud-

den death of a child as a homicide, or not assuming the death

is natural). The value of the latter concept is demonstrated in

expert witness testimony that is balanced, reasonable and

concedes fair alternatives in cross examination [7].

What systemic or institutional factors are helpful in

increasing the reliability of evidence from an autopsy? At

least three major areas can contribute to the validity and

reproducibility of autopsy interpretations. First, a formal

system of quality assurance that includes peer review of

autopsy report by a second forensic pathologist [8], prior to

release of the report to the criminal justice system. Second,

the use of autopsy practice guidelines that enhances the

likelihood that key macroscopic and microscopic obser-

vations will be documented in an independently reviewable

format (photography and histologic sampling) by other

pathologists, including defense experts. Third, written

opinions in the expert opinions in the autopsy report that

explain the basis of the main medicolegal opinions (e.g.,

cause of death, timing, use of a weapon) that the patholo-

gist is prepared to offer at trial. This ensures transparency

of the pathologist’s opinion and facilitates the under-

standing of the report by the prosecution and the defense,

before court proceedings. In addition, matters of non-

agreement and agreement between the prosecution and

defense, at least as it concerns medical evidence, can be

defined before trial.

In conclusion, a case of miscarriage of justice due to

misinterpretation of postmortem artefacts is described. This

case illustrates some of the pitfalls that can be encountered

in postmortem examinations. The lessons learned in this

case have positively contributed to the development of

Table 2 Some pitfalls in postmortem diagnosis

No anatomical findings Subtle, minimal or borderline

findings

Epilepsy

Wolff-Parkinson-White syndrome

Long QT-syndrome, Brugada

syndrome, catecholaminergic

polymorphic ventricular

tachycardia and related disorders

Anaphylaxis

‘Excited delirium’

Smothering and suffocation

Pressure on the neck

Positional asphyxia

Asphyxiant gas

Commotio cordis

Commotio cerebri

Intoxication with toxins or other

substances (e.g., salt, water)

Coronary artery dissection

Pulmonary hypertension

Sarcoidosis

Myocarditis

Arrhythmogenic right

ventricular cardiomyopathy

Peripheral pulmonary

thromboembolism

Asthma

Vaso-occlusive sickle cell

crisis

Fatty acid oxidation disorders

Chronic alcoholism

Septicemia

Lymphocytic hypophysitis

Smothering

Pressure on the neck

Air embolism

Heat stroke

Environmental hypothermia

Flash fire effects

Drowning

Electrocution

Pulmonary or systemic fat

embolism

Extracranial vertebral artery

dissection
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forensic pathology in Ontario and may prove to be useful to

other reflective practitioners that provide expert testimony

in criminal trials.

Key points

1. Misinterpretation of autopsy findings can contribute to

a miscarriage of justice.

2. Postmorten anal dilation is a pitfall for anal injury.

3. Hypostatic hemorrhage is a pitfall for bruising.

4. Evidence-based methodology is the best practice in

forensic pathology.
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