2016-2017
THESE

pour le

DIPLOME D’ETAT DE DOCTEUR EN MEDECINE
Qualification en RADIODIAGNOSTIC ET IMAGERIE MEDICALE

BURNED BODIES: POSTMORTEM COMPUTED
TOMOGRAPHY, AN ESSENTIAL TOOL FOR
MODERN FORENSIC MEDICINE.

CORPS CARBONISES : LE SCANNER POST-MORTEM, UN
OUTIL ESSENTIEL POUR LA MEDECINE LEGALE MODERNE.

COTY Jean-Baptiste i

Né le 14 Mai 1988 & ROUEN (76)
0

Sous la direction de Mme le Docteur NEDELCU Cosmina |

Membres du jury
M. le Professeur AUBE Christophe | Président
Mme le Docteur NEDELCU Cosmina | Directeur
Mme le Professeur ROUGE MAILLART Clotilde | Membre
M. le Professeur FRAMPAS Eric | Membre

Soutenue publiqguement le : @

29 Septembre 2017 LAlERraIES
angers

I UFR SANTE






Je, soussigné(e) Jean-Baptiste COTY

déclare étre pleinement conscient(e) que le plagiat de documents ou d’une
partie d’'un document publiée sur toutes formes de support, y compris l'internet,
constitue une violation des droits d’auteur ainsi qu‘une fraude caractérisée.

En conséquence, je m’engage a citer toutes les sources que j'ai utilisées

pour écrire ce rapport ou mémoire.

signé par |'étudiant(e) le 28 Aolit 2017



LISTE DES ENSEIGNANTS DE L'UFR SANTE D'ANGERS

Directeur de I'UFR : Pr Isabelle RICHARD
Directeur adjoint de I'UFR et directeur du département de pharmacie : Pr Frédéric LAGARCE
Directeur du département de médecine : Pr Nicolas LEROLLE

PROFESSEURS DES UNIVERSITES

ABRAHAM Pierre Physiologie Médecine
ASFAR Pierre Réanimation Médecine
AUBE Christophe Radiologie et imagerie médicale Médecine
AUDRAN Maurice Rhumatologie Médecine
AZZOUZI Abdel Rahméne Urologie Médecine
BARON-HAURY Céline Médecine générale Médecine
BARTHELAIX Annick Biologie cellulaire Médecine
BATAILLE Frangois-Régis Hématologie ; transfusion Médecine
BAUFRETON Christophe Chirurgie thoracique et cardiovasculaire Médecine
BEAUCHET Olivier Gériatrie et biologie du vieillissement Médecine
BENOIT Jean-Pierre Pharmacotechnie Pharmacie
BEYDON Laurent Anesthésiologie-réanimation Médecine
BIZOT Pascal Chirurgie orthopédique et traumatologique Médecine
BONNEAU Dominique Génétique Médecine
BOUCHARA Jean-Philippe Parasitologie et mycologie Médecine
BRIET Marie Pharmacologie Médecine
CAILLIEZ Eric Médecine générale Médecine
CALES Paul Gastroentérologie ; hépatologie Médecine
CAMPONE Mario Cancérologie ; radiothérapie Médecine
CAROLI-BOSC Francois-Xavier Gastroentérologie ; hépatologie Médecine
CHABASSE Dominique Parasitologie et mycologie Médecine
CHAPPARD Daniel Cytologie et histologie Médecine
CONNAN Laurent Médecine générale Médecine
COUTANT Régis Pédiatrie Médecine
COUTURIER Olivier Biophysique et médecine nucléaire Médecine
CUSTAUD Marc-Antoine Physiologie Médecine
DARSONVAL Vincent Chirurgie plastique, reconstructrice et Médecine
esthétique
DE BRUX Jean-Louis Chirurgie thoracique et cardiovasculaire Médecine
DESCAMPS Philippe Gynécologie-obstétrique Médecine
DIQUET Bertrand Pharmacologie Médecine
DUVAL Olivier Chimie thérapeutique Pharmacie
DUVERGER Philippe Pédopsychiatrie Médecine
ENON Bernard Chirurgie vasculaire ; médecine vasculaire Médecine
EVEILLARD Mathieu Bactériologie-virologie Pharmacie
FANELLO Serge Epidémiologie ; économie de la santé et Médecine
prévention
FAURE Sébastien Pharmacologie physiologie Pharmacie
FOURNIER Henri-Dominique Anatomie Médecine
FURBER Alain Cardiologie Médecine
GAGNADOUX Frédéric Pneumologie Médecine
GARNIER Francois Médecine générale Médecine
GARRE Jean-Bernard Psychiatrie d'adultes Médecine
GOHIER Bénédicte Psychiatrie d'adultes Médecine
GRANRY Jean-Claude Anesthésiologie-réanimation Médecine
GUARDIOLA Philippe Hématologie ; transfusion Médecine
GUILET David Chimie analytique Pharmacie



HAMY Antoine

HUEZ Jean-Frangois
HUNAULT-BERGER Mathilde
IFRAH Norbert

JARDEL Alain

JEANNIN Pascale
JOLY-GUILLOU Marie-Laure
LACCOURREYE Laurent
LAGARCE Frédéric
LARCHER Gérald
LASOCKI Sigismond
LAUMONIER Frédéric
LEFTHERIOTIS Georges
LEGRAND Erick
LERMITE Emilie
LEROLLE Nicolas
LUNEL-FABIANI Francoise
MARCHAIS Véronique
MARTIN Ludovic

MENEI Philippe

MERCAT Alain

MERCIER Philippe
MILEA Dan

PAPON Nicolas
PASSIRANI Catherine
PELLIER Isabelle
PICHARD Eric

PICQUET Jean

PODEVIN Guillaume
PROCACCIO Vincent
PRUNIER Fabrice
REYNIER Pascal
RICHARD Isabelle
RICHOMME Pascal
RODIEN Patrice

ROHMER Vincent

ROQUELAURE Yves
ROUGE-MAILLART Clotilde
ROUSSEAU Audrey
ROUSSEAU Pascal

ROUSSELET M.-Christine
ROY Pierre-Marie
SAINT-ANDRE Jean-Paul
SAULNIER Patrick
SENTILHES Loic
SERAPHIN Denis

SUBRA Jean-Frangois
UGO Valérie

URBAN Thierry

VENIER Marie-Claire
VERNY Christophe
WILLOTEAUX Serge
ZAHAR Jean-Ralph
ZANDECKI Marc

Chirurgie générale

Médecine générale

Hématologie ; transfusion

Hématologie ; transfusion

Physiologie

Immunologie

Bactériologie-virologie ; hygiéne hospitaliére
Oto-rhino-laryngologie

Biopharmacie

Biochimie et biologie moléculaires
Anesthésiologie-réanimation

Chirurgie infantile

Physiologie

Rhumatologie

Chirurgie générale

Réanimation

Bactériologie-virologie ; hygiéne hospitaliére
Bactériologie-virologie
Dermato-vénéréologie

Neurochirurgie

Réanimation

Anatomie

Ophtalmologie

Parasitologie mycologie

Chimie générale

Pédiatrie

Maladies infectieuses ; maladies tropicales
Chirurgie vasculaire ; médecine vasculaire
Chirurgie infantile

Génétique

Cardiologie

Biochimie et biologie moléculaire
Médecine physique et de réadaptation
Pharmacognosie

Endocrinologie, diabéte et maladies
métaboliques

Endocrinologie, diabéte et maladies
métaboliques

Médecine et santé au travail

Médecine légale et droit de la santé
Anatomie et cytologie pathologiques
Chirurgie plastique, reconstructrice et
esthétique

Anatomie et cytologie pathologiques
Thérapeutique ; médecine d'urgence
Anatomie et cytologie pathologiques
Biophysique pharmaceutique et biostatistique
Gynécologie-obstétrique

Chimie organique

Néphrologie

Hématologie ; transfusion

Pneumologie

Pharmacotechnie

Neurologie

Radiologie et imagerie médicale
Bactériologie-virologie ; hygiéne hospitaliére
Hématologie ; transfusion

Médecine
Médecine
Médecine
Médecine
Pharmacie
Médecine
Médecine
Médecine
Pharmacie
Pharmacie
Médecine
Médecine
Médecine
Médecine
Médecine
Médecine
Médecine
Pharmacie
Médecine
Médecine
Médecine
Médecine
Médecine
Pharmacie
Pharmacie
Médecine
Médecine
Médecine
Médecine
Médecine
Médecine
Médecine
Médecine
Pharmacie
Médecine

Médecine

Médecine
Médecine
Médecine
Médecine

Médecine
Médecine
Médecine
Pharmacie
Médecine
Pharmacie
Médecine
Médecine
Médecine
Pharmacie
Médecine
Médecine
Médecine
Médecine



MAITRES DE CONFERENCES

ANNAIX Véronique
ANNWEILER Cédric
AUGUSTO Jean-Francgois
BAGLIN Isabelle

BASTIAT Guillaume
BEAUVILLAIN Céline
BELIZNA Cristina
BELLANGER William
BENOIT Jacqueline
BIGOT Pierre

BLANCHET Odile
BOISARD Séverine
BOURSIER Jérome
CAPITAIN Olivier
CASSEREAU Julien
CHEVAILLER Alain
CHEVALIER Sylvie
CLERE Nicolas

CRONIER Patrick

DE CASABIANCA Catherine
DERBRE Séverine
DESHAYES Caroline
DINOMAIS Mickaél
DUCANCELLE Alexandra
FERRE Marc

FLEURY Maxime
FORTRAT Jacques-Olivier
HELESBEUX Jean-Jacques
HINDRE Francois
JEANGUILLAUME Christian
JOUSSET-THULLIER Nathalie
KEMPF Marie

LACOEUILLE Franck
LANDREAU Anne

LE RAY-RICHOMME Anne-Marie
LEPELTIER Elise
LETOURNEL Franck
LIBOUBAN Héléne
MALLET Sabine

MAROT Agnés
MAY-PANLOUP Pascale

MESLIER Nicole
MOUILLIE Jean-Marc
NAIL BILLAUD Sandrine
PAPON Xavier
PASCO-PAPON Anne
PECH Brigitte
PENCHAUD Anne-Laurence
PETIT Audrey

PIHET Marc

PRUNIER Delphine
RIOU Jérémie

ROGER Emilie
SCHINKOWITZ Andréas
SIMARD Gilles

Biochimie et biologie moléculaires
Gériatrie et biologie du vieillissement
Néphrologie

Pharmaco-chimie

Biophysique et biostatistique
Immunologie

Médecine interne

Médecine générale

Pharmacologie et pharmacocinétique
Urologie

Hématologie ; transfusion

Chimie analytique

Gastroentérologie ; hépatologie
Cancérologie ; radiothérapie
Neurologie

Immunologie

Biologie cellulaire

Pharmacologie

Chirurgie orthopédique et traumatologique
Médecine générale

Pharmacognosie

Bactériologie virologie

Médecine physique et de réadaptation
Bactériologie-virologie ; hygiéne hospitaliére
Biologie moléculaire

Immunologie

Physiologie

Chimie organique

Biophysique

Biophysique et médecine nucléaire
Médecine légale et droit de la santé
Bactériologie-virologie ; hygiéne hospitaliére
Biophysique et médecine nucléaire
Botanique

Valorisation des substances naturelles
Chimie générale Nanovectorisation
Biologie cellulaire

Histologie

Chimie Analytique et bromatologie
Parasitologie et mycologie médicale
Biologie et médecine du développement et de
la reproduction

Physiologie

Philosophie

Immunologie

Anatomie

Radiologie et imagerie médicale
Pharmacotechnie

Sociologie

Médecine et santé au travail
Parasitologie et mycologie

Biochimie et biologie moléculaire
Biostatistique

Pharmacotechnie

Pharmacognosie

Biochimie et biologie moléculaire

Pharmacie
Médecine
Médecine
Pharmacie
Pharmacie
Médecine
Médecine
Médecine
Pharmacie
Médecine
Médecine
Pharmacie
Médecine
Médecine
Médecine
Médecine
Médecine
Pharmacie
Médecine
Médecine
Pharmacie
Pharmacie
Médecine
Médecine
Médecine
Pharmacie
Médecine
Pharmacie
Médecine
Médecine
Médecine
Médecine
Médecine
Pharmacie
Pharmacie
Pharmacie
Médecine
Médecine
Pharmacie
Pharmacie
Médecine

Médecine
Médecine
Pharmacie
Médecine
Médecine
Pharmacie
Médecine
Médecine
Médecine
Médecine
Pharmacie
Pharmacie
Pharmacie
Médecine



TANGUY-SCHMIDT Aline
TRICAUD Anne
TURCANT Alain

AUTRES ENSEIGNANTS

AMIARD Stéphane
AUTRET Erwan
BRUNOIS-DEBU Isabelle
CAVAILLON Pascal
CHIKH Yamina

FISBACH Martine
LAFFILHE Jean-Louis
LETERTRE Elisabeth
O'SULLIVAN Kayleigh

Hématologie ; transfusion
Biologie cellulaire
Pharmacologie

Informatique

Anglais

Anglais

Pharmacie Industrielle
Economie-Gestion

Anglais

Officine

Coordination ingénierie de formation
Anglais

Médecine
Pharmacie
Médecine

Médecine
Médecine
Pharmacie
Pharmacie
Médecine
Médecine
Pharmacie
Médecine
Médecine



A Monsieur le Professeur Christophe AUBE,

Je vous remercie de me faire I'honneur de présider ce jury. Merci de m'avoir offert
I'opportunité de dépasser mes craintes des communications orales au travers de I'Europe.
Merci surtout pour ces 5 années d'apprentissage au sein de votre département d'imagerie.
Soyez assuré de ma reconnaissance et de mon plus profond respect.

A Madame le Docteur Cosmina NEDELCU,

Un énorme merci pour m'avoir proposé ce travail d'imagerie médico-légale. Cette
collaboration nous aura permis d'aller ensemble faire rayonner le service de Radiologie du
CHU d'Angers de Nice a Chicago, et qui sait méme peut-étre jusqu'a la cote Ouest...

Merci pour ton encadrement tout au long de ces 5 ans d'internat, pour ta disponibilité sans
faille, et ton soutien lors des moments de doutes. J'espére que cette collaboration
professionnelle et que notre entente perdureront au-dela de ce moment symbolique de ma vie
de médecin.

A Madame le Professeur Clotilde ROUGE-MAILLART,

Je vous remercie de m'avoir offert I'opportunité de présenter ce travail réalisé en collaboration
avec I'équipe de médecine Iégale lors de votre congrés annuel d’anthropologie médico-légale a
Nice. Merci pour l'intérét que vous avez porté a ce travail et d’avoir accepté de le juger.

A Monsieur le Professeur Eric FRAMPAS,

Vous avez accepté de participer a ce jury. Recevez ici l'expression de ma profonde
reconnaissance.

A Madame le Docteur Catherine RIDEREAU ZINS,

Vous avez largement contribué a faire germer un attrait certain chez moi pour l'imagerie
intestinale et pour I'imagerie des urgences. Merci pour votre expérience et vos connaissances
partagées, ainsi que pour vos encouragements et vos conseils avisés lors des divers congrés.

A I'ensemble des médecins du département de Radiologie du CHU d’Angers pour le partage de
leurs connaissances : Docteur Djamel Ait Ali Yahia, Docteur Paul Bazeries, Docteur Antoine
Bouvier, Docteur Phillipo Caporilli, Docteur Victoire Cartier, Docteur Valérie Charon, Docteur
Carolina Darii, Docteur Benoit Delorme, Docteur Anne-Laurence Gourdier, Docteur Mélanie
Kulik, Docteur Mathieu Labriffe, Docteur Jerome Lebigot, Docteur Louis-Marie Lieber, Docteur
Grégoire Lignon, Docteur Didier Loisel, Docteur Marc-Antoine Namour, Docteur Jean-Yves
Tanguy, Docteur Francine Thouveny, Professeur Serge Willoteaux.

A I'ensemble des manipulateurs, secrétaires et aides-techniques du département de Radiologie
du CHU d’Angers.



A I'ensemble des médecins, manipulateurs et secrétaires du service de Radiologie du Centre
Hospitalier Le Mans.

A I'ensemble des médecins, manipulateurs et secrétaires du service de Radiologie du Centre
Hospitalier de Cholet

A I'ensemble des médecins, manipulateurs et secrétaires du service de Radiologie de I'ICO
Paul Papin.

A I'ensemble des médecins, manipulateurs et secrétaires du service de Radiologie du Groupe
Hospitalier Paris Saint-Joseph.

A tous mes co-internes, pour leur aide précieuse lors de mes débuts, et pour leur bonne
humeur au quotidien lors de ces 5 années de formation.

A tous mes amis : & Alban et les exilés Parisiens..., a toute la joyeuse bande des Angevins.

A Lise, pour m‘avoir soutenu depuis le début de cette aventure, et pour m’avoir accompagné
dans ce monde artistique que l'on aimait partager sans fin. Notre passion pour la danse
restera le dénominateur commun de nos vies.

A Christophe, pour ton indéfectible soutien et ta patience lors des phases de stress « aigii »,
notamment lors de I'élaboration de ce travail (merci « Word »). Puissent les heures de vol étre
encore nombreuses, et notre amitié grandir de tous ces voyages autour du monde.

A Dimitri, Morgane et Anna : pour votre écoute bienveillante dans les moments nécessaires,

et pour tous ces fou-rires régressifs partagés a table lors des moments d'épuisement
intellectuel. Puissiez-vous, comme moi, vous épanouir dans votre nouvelle vie d'adulte.

A mes parents : vous m‘avez toujours soutenu sans condition dans mes choix, méme ceux qui
n'en étaient pas vraiment... Je ne vous en serais jamais assez reconnaissant.

Papa : la médecine s'insinue parfois un peu trop dans nos vies, mais ton sage regard extérieur
et ta patience a toute épreuve sont un socle rassurant pour moi. Promis, maintenant que je
suis un « vrai » radiologue, je vais reconsidérer sérieusement la question du golf !

Maman : je mesure maintenant toute I'ampleur de la tache que tu as accomplie, mais qui ne
t'a jamais empéchée, épaulée par une solide famille, de remplir ton role premier auprés de
moi. Merci d'avoir piqué au vif ma curiosité de ta passionnante spécialité.

A Mam, & Mamie : le petit garcon sur lequel vous avez souvent veillé a bien grandi.. Merci
pour ces souvenirs heureux a Saint-Senoux ou a Bléville, et surtout pour la sagesse de vos
« recettes de grand-méres ».

A Papi, & Grand Pa : j'espére vous avoir rendu fiers et continuer & honorer vos enseignements
et votre mémoire. Vous étes encore avec moi dans chaque moment de ma vie, et plus
particulierement aujourd’hui...



PLAN

LIST OF ABREVIATIONS
TITLE

ABSTRACT
INTRODUCTION

1.

> W DN

IDENTIFICATION

FLUID SAMPLING

FOREIGN BODIES AND OTHER MECHANISMS OF DEATH
CHARACTERISTICS BURN-RELATED LESIONS

a) OVERALL STATE OF THE BODY
b) HEAD

c) AIRWAYS AND CHEST

d) ABDOMEN

e) BONES

CONCLUSION
REFERENCES
FIGURES LIST
TABLE OF CONTENTS



LIST OF ABREVIATIONS

PMCT
DNA
CT
COHb

Postmortem computed tomography
Desoxyribonucleoditic acide
Computed tomography
Carboxyhaemoglobin




TITLE

BURNED BODIES: COMPUTED TOMOGRAPHY, AN ESSENTIAL
TOOL FOR MODERN FORENSIC MEDICINE.

Auteurs

COTY Jean Baptiste, Interne en Radiologie, 4 rue Larrey, 49100, Angers, 02.41.35.36.37,
jeanbaptiste.coty@chu-angers.fr

NEDELCU Cosmina, Docteur en Radiologie, 4 rue Larrey, 49100, Angers, 02.41.35.46.62,
nedcos76@yahoo.com

YAHYA Sultan, Interne en Radiologie, 4 rue Larrey, 49100, Angers, 02.41.35.36.37,
sultan-yahya@live.com

DUPONT Vincent, Docteur en Médecine Légale, 4 rue Larrey, 49100, Angers,
02.41.35.59.28, vincent.dupont@chu-angers.fr

VERSCHOORE Marion, Docteur en Médecine Légale, 4 rue Larrey, 49100, Angers,
02.41.35.59.28, maverschoore@chu-angers.fr

RIDEREAU ZINS Catherine, Docteur en Radiologie, 4 rue Larrey, 49100, Angers,
02.41.35.35.02, caridereauzins@chu-angers.fr

ROUGE-MAILLART Clotilde, Professeur en Médecine Légale, 4 rue Larrey, 49100, Angers,
02.41.35.36.37, clrouge-maillart@chu-angers.fr

AUBE Christophe, Professeur en Radiologie, Chef de service du département de Radiologie,
Chef du Pole Stérilisation Fonctionnel Imagerie Pharmacie, 4 rue Larrey, 49100, Angers,
02.41.35.42.81, ChAube@chu-angers.fr



mailto:nedcos76@yahoo.com
mailto:vincent.dupont@chu-angers.fr
mailto:caridereauzins@chu-angers.fr
mailto:ChAube@chu-angers.fr

ABSTRACT

Currently, postmortem computed tomography (PMCT) has become an accessible and
contemporary tool for forensic investigations. In the case of burn victims, it provides specific
semiology requiring a prudent understanding to differentiate between the normal
postmortem changes from heat-related changes. The aim of this pictorial essay is to provide
to the radiologists the keys to establish complete and focused reports in cases of PMCT of
burn victims. Thus, the radiologist must discern all the contextual divergences with the
forensic history, and must be able to report all the relevant elements to answer to the
forensic pathologist the following questions: are there tomographic features that could help
to identify the victim? Is there evidence of remains of biological fluids in liquid form available
for toxicological analysis and DNA sampling? Is there another obvious cause of death than
heat-related lesions, especially metallic foreign bodies from ballistic origin? Finally, what are
the characteristic burn-related injuries seen on the corpse that should be sought after during

the autopsy?



INTRODUCTION

Fire situations (domestic fire, arson, ...) are current and may involve human victims.

In such cases, authorities initiate a judicial inquiry and mandate the forensic department to

undertake investigation and exclude an arson attack.

Although the charred bodies are generally not completely destroyed, it remains a difficult and
challenging task for the forensic physician who is expected to determine:
The identity of the victim.
The presence, or yet absence, of essential signs that could indicate whether the
deceased was alive or not when the fire broke out.
The cause of death.
The potential intoxications (carbon monoxide, alcohol, drugs, ...).

The possibility of a third party intervention and of potential criminal involvment.

Primarily, the forensic team starts by collecting relevant information during the removal of
corpses such as the position of the body in the fire debris (Fig. 1), its temperature, and its

carbonization degree.

Subsequently, the forensic pathologist will carry out specific toxicological screening tests for
blood levels of substances such as carbon monoxide and cyanide, to determine whether or

not the victim was alive when the fire was initiated.



Finally, considerable reliance can be laid upon the various imaging techniques to help the
forensic pathologist in the victim’s identification process, and to guide him in the autopsy,
fluid analysis, and DNA sampling. Indeed, the advanced state of carbonization often
complicates the surgical dissection and some foreign bodies (bullets, prothesis,...) or bone

alterations (ostheosynthesis, traumatic fractures,...) could be missed.

Thus, via the modernization and improvement of cross-sectional imaging techniques,
postmortem computed tomography (PMCT) has superseded conventional radiography and
can provide an entire body volumetric exploration to help the forensic team in their
investigations [1-2].

This imaging modality is nowadays accessible, reproductible, reliable and easy to implement.
Undoubtedly, contrary to the other postmortem situations, there is no discussion regarding
the use of contrast enhancement in the circumstance of severe burn victims; the severe skin
and soft tissue injuries formally prevent the catheterization of the blood vessels and render
the injection of contrast agents impossible.

Hence, the protocol is always a non-contrast enhanced full body exploration and technical
difficulties only remain in relation to the state of dilapidation of the charred body and its

transport and installation on the CT table (Fig. 2).

The PMCT of a burned corpse provides specific imaging semiology due to the presence of
multiple heat-related body changes [3]. It requires a sagacious approach in order to

differentiate between normal postmortem changes from heat-related changes [4].



Finally, the aim of this pictorial essay is to provide to the radiologists the keys to establish
complete and focused reports in the case of PMCT exploration of burn victims, and to
respond to the main inquiries of the forensic pathologist, which include:

1. Are there relevant elements that could help identify the victim?

2. Are there possible sites for fluid analysis or DNA sampling?

3. Is there another obvious cause of death other than heat-related lesions?

4. What are the characteristic burn-related injuries seen on the corpse?



Figure 1. Forensic photographic images taken prior to the removal of charred bodies in home fire debris.

a) Charred body of a 32 years old male deceased by carbon monoxide poisining in his burned home. The body
was found by the firefighters in the procubitus position (as shown) on the bathroom floor. This position
suggests that the victim tried to escape from the fire by crawling on the floor. Note the severe skin burn injuries
with thermal amputation of the limbs (white arrows).

b) Burned corpse of a 36 years old male, found by firefighters in a suspicious sitting position (black dashed
arrow) on the remains of a sofa (white arrowheads). The position of the body suggests no attempt to escape
the fire, in keeping with the hypothesis that death occured before the fire broke out. The autopsy showed a

linear wound of the pulmonary artery and the aorta, in relation to a stab injury (not shown here) and hence
suggesting an arson to cover up an underlying homicide.




Figure 2. PMCT technical difficulties in burned bodies.

a) Coronal plane reconstruction of the charred body of a 58 years old male victim found in his burned car
(suicide). Note the important tissue loss of this severely burned body with multiple bone fragments brought in a
separate cadaver pouch at the CT scan (white arrow). In this difficult case, the victim’s body fragments must be
differentiated from foreign body contamination during the corpse removal process.

b) 89 years old male deceased in an accidental fire initiated from a miscontrolled fireplace at home. The body
contours were difficult to appreciate through the cadaver pouch and the burned body was initially put in a
wrong position (procubitus) on the CT table. Note the extensive burn lesions of the direct fire-exposed bones
conveying marked mottled lucencies in the marrow bone spaces (white dashed arrow).




1. IDENTIFICATION

The identification of the victim is one of the first duties requested by authorities to the
forensic coroner. Sometimes, the victim’s burn injuries are minor and superficial, and
identification remains feasible by the relatives. Nonetheless, in the majority of burn
casualties, corpses are extensively charred and their identification is quite a challenge for the
forensic team.

External elements of identification can be collected by macroscopic examination of the body
(jewelry, watches, tattoos,...), as well as metallic objects which are highly radio-opaque and
thus easily seen on the PMCT. Internal medical devices are useful to be reported in order to
correlate them with the medical record of the alleged victim: vascular prothesis,
osteosynthesis equipment, dental fillings, surgical clips, pace-maker, intra-uterine device,...
(Fig. 3).

In more extreme cases, corpses are in such a damaged state that the victim’s secondary
sexual characteristics are no more distinguishable and the gender can no longer be defined.
Nevertheless, the deep organs are relatively preserved from the heat by the abdominal wall
or the peritoneum. Thus, the uterus or prostate are most of the time present on PMCT,
allowing the radiologist to conclude on the gender identity of the subject (Fig. 4a).

In these particular extreme cases, the forensic team may encounter difficulties in collecting
bone samples. They usually collect the femoral bone to proceed to the DNA analyses [4]. Yet,
when the corpse displays extensive thermal destruction, samples can be collected from the
spinal cord, or even better from the dura mater, which is well known to better resist thermal
injuries because of underlying anatomical attributes [6-7].

It is interesting then for the radiologist to point out the preserved structures that remain

available for DNA sampling in order to assist the identification process (Fig. 4b-c).
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Figure 3. In case of extremely charred body, the foreign bodies viewable on PMCT could help the forensic team
to identify the body and should be enumerated in the CT report.

a) Charred body of a 72 years old male found under the debris from his home fire. Notice the metallic artefact
of the signet ring on the wedding finger on sagittal reconstruction (white arrows).

b) Volume rendering reconstruction of the same body with the ring around the wedding finger (black arrow).

) Burned body of a 42 years old female, killed then burned by her husband. The PMCT shows an IUD (thick
black arrow). The presence of such medical devices is correlated with medical records by the forensic
pathologist, to facilitate the process of victim identification.

d) Burned body of a 84 years old male who died from carbon monoxide poisining in his home fire. Formal
identification of the body was possible via research through medical records for correlation of right leg
amputation with leg prothesis (dashed white arrow).
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Fig 4. Charred body of a 68 years old female who committed suicide by burning her house.

a) PMCT coronal reconstruction shows an extensively destroyed body, which renders formal identification very
challenging.

b) Sagittal reconstruction conveys the presence of a uterus, proving a female victim (white arrow). The spinal
cord is preserved despite the advanced state of tissue destruction (arrowheads).

c) Axial plane image showing that the spinal canal presents no heat disruption (black arrow), preserving the
spinal cord and meninges for DNA sampling.
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2. FLUID SAMPLING

One of the crucial tasks during an autopsy is the collection of fluid samples for toxicological
screening. This step is particularly important in the case of a charred body: in addition to the
usual toxicological screening, the forensic pathologist is brought to dose the percentage of
serum carboxyhemoglobin (COHb) to determine whether death occurred before or during the

fire [8].

The success of this procedure depends on the availability of biological fluids directly related
to the burning level of the body. A detailed imaging analysis of the PMCT provided by an

expert radiologist can be extremely useful to point out the possible collecting sites.

Blood is the preferred medium for this toxicological analysis. The postmortem circulatory
arrest results in an increase in the hematocrit level in the dependent regions of the cadaver
[9]. Thus, due to the hypostasis, PMCT often shows a fluid-fluid level in the great vessels and
the cardiac cavities, especially when the mechanism of death is not related to direct blood
loss and subsequent hypovolemic shock (Fig. 5a-b). This is a sign of non-coagulated blood,

suitable for sampling.

Unfortunately, sometimes the intensity of heat-related injuries can be so substantial to the
point of destroying the thoracic wall and pulmonary tissue arriving to the mediastinum.
Subsequently, the blood coagulates in the heart and great vessels preventing any blood
collection for sampling (Fig. 5¢). In this case, other biological fluids may be used, such as

urine.

Therefore, the radiological report should always embrace a clear description of the blood
status in the heart and great vessels, and precision regarding the presence (or absence) of

urine in the bladder (Fig. 5d).
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Figure 5. Fluid sampling.

a - b) 39 years old male deceased in home fire. Axial thoracic CT images viewed in mediastinal window clearly
show a fluid-fluid level in the ascending aorta (white arrow) and left atrium (white dashed arrow), pointing out
non-coagulated blood available for sampling and toxicological analysis.

c) Severely burned body of a 89 years old male. Axial thoracic CT image showing a thermal pericardic
disrupture with exposure of the ascending aorta and cardiac cavities. An hyperdense round image is clearly
identified in the lumen of the ascending aorta surrounded by a fine aeric crescent corresponding to a heat-
related clot (arrowhead). There is also no fluid-fluid level in the cardiac cavities or mediastinal vessels,
suggesting the presence of thermally induced blood coagulation, and hence eliminating the possibility for blood
sampling.

d) Same body as c): axial plane pelvic CT image showing a full bladder suitable for urine sampling (asterics)
through moderate loss of abdominal skin protecting the bladder. Note the asymmetry of fire-related injuries,
with the thorax displaying multiple significant chest wall injuries, and the pelvic wall exhibiting thinning and a
localized area of hyperattenuation, denoting hyperdensities of burned ashes (thick white arrow).
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3. FOREIGN BODIES AND OTHER MECHANISMS OF DEATH

The main goal of the forensic investigation is to determine the cause of death: is death
subsequent to the fire or was the deceased a victim of homicide, and the fire setting being
simply an arson to cover it up? The cause of death may also be traumatic and the fire a
consequence, which is the case in some car accidents.

Once more, the state of carbonization complicates the post-mortem autopsy. The charred
tissues are difficult to dissect from the bones, and the traumatic fractures could be missed by
the macroscopic analysis. In the same way, ballistic foreign bodies as plumb shrapnel or

bullets could also be missed during the autopsy.

Due to its sensibility to metallic artefacts, PMCT is a major asset in gunshot injuries to depict
the ballistic foreign bodies and their locations in the burned cadavers [10]. PMCT is discerning
between entrance and exit wounds, identifying the projectile trajectory and helping to specify
the death mechanism [11] (Fig. 6). There may be plenty of bullet fragments inside the body,
especially in cases of hunting rifles and lead shots, and they must be counted and mentioned
in the final radiological report. In this case, PMCT shows several millimetric hyperdensities

surrounded by metallic artefact (Fig. 7).

Suspicious skin lesions that could evoke a bladed weapon homicide must also be search. In
such cases, contrary to thermal skin injuries, stab wounds exhibit clean edges with evidence

of subcutaneous emphysema surrounding the linear cut lines on PMCT (Fig. 8).

In other circumstances such as car accidents, the victim could first decease from severe
traumatic injuries and the fire breaks out thereafter. The PMCT then displays post-traumatic
lesions similar to a living polytraumatic patient in addition to heat-related lesions (Fig. 9).
Traumatic fractures are unalike thermal fractures (cf 4-e).
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Figure 6. 32 years old male shot dead, burned and buried in a field.

a - b - ¢) Metallic artefact of the bullet within the cervical canal (thick black arrow) opposing the second cervical
vertebra (C2). View of the gunshot entry wound in the occipital bone (white arrow) with a downward trajectory
through the first cervical vertebra, which is fractured (black dashed arrow). The bone fractures allow for a
reliable bullet trajectory reconstruction.

d) Autopsy photograph of the same body guided by the PMCT with the bullet in the cervical canal (white dashed
arrow).
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Figure 7. 69 years old male shot and burned in his house.

a - b) Axial PMCT planes show several shrapnel fragments in the thorax, the mediastinum and the abdomen
specifically around the liver (white arrowheads). Note the important soft tissue loss of the right laterothoracic
wall (asterics) corresponding to the entrance wound. The body was more exposed to the fire on its left side with
heat-related skin loss (thick white arrows), preserving the entrance wound (important issue for forensic
evaluation).

c) PMCT scout image showing the multiples shrapnel fragment as punctiform hyperdensities (about two
hundred).

d) Liver autopsy photograph of the same body showing a linear cut due to the shrapnel fragment course
through the right liver (black arrowheads) with a shrapnel laying down on the right liver surface (black arrow).
The shrapnel localisation by PMCT guided the autopsy analysis.
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Figure 8. 46 years old female stabbed in the neck, deceased of carotid hemorrhage, then partially burned in a
fire initiated with accelerant substances (criminal intent).

a) PMCT coronal reconstruction shows a deep laterocervical wound with clean edges (asterics). The head
position amplifies the distance between the wound edges (Thick arrows). Note the second stab wound next to
the left subclavicular fossa (dashed arrow).

b) Volume rendering reconstruction shows better the clean edges of the wound.

Figure 9. 58 years old male deceased in a ULM crash with secondary fire-setting: PMCT shows a mixture of
traumatic and thermal lesions. The traumatic lesions are severe (death seems related to trauma).

a) PMCT shows rib fractures on unexposed bones classified as traumatic fractures (white arrows). Skin burn
lesions and skeletal muscles exposition are seen on the right posterolateral chest wall. Note the post traumatic
right hemothorax (asterics) consequent to the rib fractures (white arrow).

b) Major soft tissue burn lesions with secondary detachment of the wall (white arrowheads). Note also a
traumatic right transverse process fracture of L2 vertebrae (thin white arrow) at the abdominal level.

¢) Right sacral traumatic fracture (black arrow). Please note the left anterior abdominal wall thermal lesion with
intestinal exposure and doubt concerning peritoneal continuity (thick white arrow).
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4, CHARACTERISTIC BURN-RELATED LESIONS

a) OVERALL STATE OF THE BODY

The fire starts by burning off the skin and the soft tissues resulting in skeletal muscle
exposure. Exposed muscles then contract and shrink because of the heat, leading to a flexion
deformation of the limbs. The upper limbs present a characteristic triple flexion: the body
takes the position of a boxer holding his hands in front of him called the pugilistic attitude
[12]. Such thermal consequences on the burned body’s overall state appear quickly after
exposure to the fire, in about 10 minutes [3], and are easily shown on the PMCT, especially

on the scout view and volume rendering reconstructions (Fig. 10).
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Figure 10. Burned body of a 35 years old female deceased in a public road car crash.

a) PMCT scout view and b) volume rendering reconstruction (VRT) showing the characteristic triple flexion of
the left upper limb due to muscle thermal retraction: pugilistic attitude consisting of an anteromedial flexion of
the humerus on the body, flexion of the forearm on the arm, and flexion of the wrist on the forearm.
Additionally, notice the typical thermal fracture of the right humerus (black dashed arrow) and the right femor
of the lower extremity (black arrow).

c) Autopsy photograph of the same body showing a perfect concordance with VRT of the triple flexion of the
upper left limb. The image also shows the extreme loss of abdominal wall soft tissues with exposure of the
burned liver (white asterics) and preserved right kidney (white arrow).
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b) HEAD

Because of the trivial thickness of the head’s soft tissues and the weak protection on it
(absence of clothes), the face and the skull are the predominant areas of heat-related lesions
in a burned victim. These injuries are typical, resulting from the effect of prolonged exposure
to the heat. Depending on the duration of fire exposure, different patterns are described in

forensic medicine [3].

The radiologist must recognize them and distinguish them from the other common
postmortem changes, and more importantly from other features that could suggest ante-

mortem physical trauma or disease.

The first injuries occur on the superficial tissues and are macroscopically seen as skin
lacerations. They are seen quickly after the beginning of fire exposure and are laboriously

detected by PMCT.

Then, loss of soft tissues is observed which is often responsible for large bone exposure.
Under the heat effect, bone lesions begin to appear, visible on PMCT as fine, linear, outer
table fracture lines (Fig. 11). The next step is the complete delamination of the outer table in

multiples fragments, while the inner table remains intact (Fig. 12).
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Figure 11. Skull images of a 53 years old male deceased by asphyxia and found in procubitus position in his
burned house.

a) Linear, fine, superficial fracture of the outer table (white arrow) in an area of a thermal soft tissue loss.
Notice the associated thermal epidural hematoma (asterics).

b) Volume rendering reconstruction depicts more easily this fine and superficial fracture (black arrows).

c) The autopsy picture shows perfect concordance with the PMCT images with a linear outer table fracture of
the right temporal bone (white arrowheads). Note the soft tissue damage with bone exposure.

Figure 12. Burned skull of a 32 years old male deceased in the context of carbon monoxide poisining in his
home fire.

Please note the outer table heat fractures by delamination (white arrowheads) with multiple bone fragments in
the surrounding scalp (white arrow). Sagittal reconstruction shows the characteristic tongue protrusion related
to death by asphyxia (white asterics). Note the metallic artifact of a necklace which can permit body
identification (white dashed arrow).

On volume rendering reconstruction, the irregular edges of outer table heat fracture (black arrowheads) with
inner table integrity (black asterics) are easily seen.
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In parallel to these bone lesions, the heat is also responsible for changes inside the cranial
cavity.

The increasing temperature inside the skull causes dura mater retraction which exfoliates
from the bone and leads to blood exudation from the venous sinuses within the epidural
space. Thereafter, under the continuing heat, this blood collection coagulates and forms the
characteristic thermal epidural hematoma, which is one of the most frequent heat-induced
lesions found in burned bodies. The radiologist must distinguish this heat-hematoma from an
epidural hematoma caused by blunt trauma. The thermal hematoma is low density and
crescent shaped, similar to a subdural hematoma but often crossing the midline and
detaching the venous sinus (Fig. 13), whereas an epidural hematoma caused by trauma is
highly dense, convex and lens shaped [2-4]. The pathogenesis easily explains these
differences: the thermal epidural hematoma results from the exudation of blood from the
venous sinuses, while a post-traumatic epidural hematoma is caused by arteriovenous
injuries due to a skull fracture secondary to an external blow.

In extreme cases, a complete detachment of the dura mater of the skull arch with retraction

of the cerebral hemispheres towards the base of the skull can be observed (Fig. 14).

In areas where heat acted locally and severely on the skull leading to bone rupture, the dura
mater can still remain intact. On the contrary, sometimes the dura mater is disrupted
without being directly burned and heat-induced brain herniation in the epidural spaces
develops (Fig. 15 a-b). The pathogenesis is still unknown but a boiling mechanism due to the
local thermal effect is postulated for an increase in pressure causing a split of the dura
mater. The cerebral tissue is then allowed to exit the skull and to burn under the heat effect
[13]. The forensic pathologist can observe the macroscopic appearance of the herniated brain

which assumes a “cauliflower” or "“mushroom” appearance (Fig. 15 c).
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The fire may also damage the teeth complicating the identification process of the victim.
PMCT may show fine tooth fissure (no displacement), tooth fracture (with displacement) (Fig.
16 b), and for the most severe tooth injury, a crown detachment (Fig. 16 a). The heat also
may have an impact on the alveolodental bone which can present thermal fractures, leading
to an alveolodental space enlargement with possible partial or complete tooth avulsion [14].
As all medical implants, dental filling material should be mentioned in the PMCT final report

for victim identification purposes.
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Figure 13. Charred body of a 71 years old male found in a burning house following a homicide with gunshots,
where approximately 200 shrapnel fragments were identified in the chest region (not shown here).

a - b) Typical thermal epidural hematoma: crossing the midline, crescent shaped, with a subdural appearance
(arrowheads). The coronal reconstruction shows detachment of the sagittal superior sinus (thick white arrow).
There were no shrapnel fragments in the skull.

c) Autopsy confirmed a thermal epidural hematoma with perfect agreement with the PMCT images (dura mater:
black arrowheads).

Figure 14. Head PMCT of a 73 years old male found burned in a home fire.

a) The sagittal reconstruction shows the retraction of the cerebral hemispheres towards the base of the skull
(white arrowheads) with heterogeneous posterior thermal epidural hematoma in declivitous position (black
asterics). Note the integrity of the skull (no fracture, no cerebral matter loss).

b) The retraction of the dura mater is more evident on the coronal reconstruction with a complete detachment
from the skull arch (white arrowheads).

) Autopsy photograph: superior view after skull opening showing retracted cerebral matter towards the skull
base (white arrow) and posterior thermal epidural hematoma (white asterics).
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Figure 15. Skull of a 39 years old male who died by asphyxia in his home accidental fire.

a) PMCT shows bilateral meningeal rupture with brain herniation (white arrows).

b) In the bone window, notice the important skull destruction with heat fractures and loss of temporal bones
(dashed white arrow).

c) The autopsy photograph shows the burned herniated brain which assumes a “cauliflower” or *mushroom”
appearance (black arrows).

Figure 16. a) Dentascan reconstruction of a 70 years old woman who committed suicide by immolating herself,
showing the fracture with detachment of the n°21 incisor (black arrow) and the fracture with partial tooth
avulsion of the n°16 molar (black dashed arrow).

b) Head PMCT sagittal reconstruction of a 32 years old male found burned on his sofa, showing the crown
detachment of the n°21 incisor (white arrow).
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c) AIRWAYS AND CHEST

When the fire starts, the victim- whether conscious or not- will quickly inhale smoke and soot
from the fire that will deposit in the deep respiratory tract and the esophagus. The soot is
unfortunately not detected on the PMCT but is visible at the autopsy as black deposits on the

mucous membranes.

However, other essential signs are viewable on the PMCT and may allow for the deduction

that the deceased was breathing, and hence alive, at the beginning of the fire.

The first sign of asphyxia is the tongue protrusion through the dental arches and the lips,

more easily identified on the sagittal reconstructions (Fig. 12) [15].

Thereafter, the inhalation of hot gases causes tract mucosal damages inducing pulmonary
edema. This edema assumes the appearance of a classical pulmonary edema with diffuse
ground glasses opacities reaching the whole pulmonary lobes (Fig.17). Such lesions need to
be differentiated from the lung lividities due to the hypostasis where the ground glass
opacities are declivitous and posterior in location, against the pulmonary fissures and sparing

the upper zones with a density gradient [16].
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Figure 17. a - b) 40 years old male died by carbon monoxide intoxication in his home fire. Note the ground
glass opacities of pulmonary edema, better visualized on the coronal reconstruction. These lesions are diffused,
reaching the whole pulmonary lobes, and different from livor mortis pulmonary lesions due to the hypostasis.

c) 32 years old male shot dead in the head and burned afterwards. Ground glasses opacities in the posterior
and dependent portions of lungs (asterics), against the left oblique fissure (white arrow), the right oblique
fissure (black arrow) and the horizontal fissure (black dashed arrow) corresponding to characteristic livor mortis
lesions not to be confused with heat or asphyxia lesions.
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d) ABDOMEN

The intra-abdominal organs are longtime preserved from the fire via the multiple soft tissue
layers protecting them: first the skin and subcutaneous fat, then all the abdominal wall
muscles, and finally the peritoneal fascia.

The peritoneum’s integrity could be difficult to clarify on the PMCT because of its thinness.
However, the visualization of evisceration of intestinal or other intra-abdominal organs
definitely proves its interruption (Fig.18). This intestinal evisceration is a delayed heat-
induced consequence occurring after approximately 30 minutes of fire exposure [3]. The
intra-abdominal organs, especially the liver, do not show spontaneous density modifications,

regardless of their burning macroscopic state (Fig. 18 a-c).
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Figure 18. Non-identified charred body of a 70 years old male found in a burning house.

a - b) Axial plane PMCT images show large soft tissue loss on the body’s left side with peritoneal interruption
and evisceration (thick white arrows). Note the multiple rounded low density images in the gall bladder (thin
white arrow) corresponding to cholesterol lithiasis in autopsy.

¢) The visualization of the prostate (black arrow) confirms a male victim. Notice that despite the left abdominal
wall and soft tissue burning, it is difficult to confirm the peritoneum’s integrity on the lower abdominal part
(arrowheads). 1t is also important to report the availability of urine in the bladder for fluid sampling and
toxicological analysis (asterics).

d) Autopsy picture of the same body. Despite its burned macroscopic aspect (white dashed arrow), the liver
density remains unchanged on the PMCT axial plane (85 UH) (a).
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e) BONES

As we see, the heat is quickly responsible for skin and soft tissue thermal lesions.

Subsequently, the heat leads to muscle retraction and bone exposure.

As for the skull, the first bone heat-related lesions are linear, fine fractures on the exposed

bone called thermal cortical fractures.

When the limb extremities are completely burned, PMCT shows thermal amputation with
transverse, smoothly marginated fractures that are uncovered by soft tissue (Fig. 19 a-c).
This bone amputation takes the characteristic appearance of a “flute mouthpiece”, more

easily viewable on volume rendering reconstructions (Fig. 19 b-d).

These thermal fractures and amputations are different from the traumatic ones, which are
most of the time covered by soft tissue and presenting clean, angulated margins, sometimes

with evident comminution [12].

The heat is also responsible of internal bone structure modifications, especially of the bone
marrow. PMCT may show a pattern of mottled lucencies in bone marrow spaces, only where
the bone has been directly exposed to the fire (Fig. 2b - Fig. 19). In parallel with the forensic
investigation, these bone marrow lesions could help to clarify the heat source and fire

outbreak localization.
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Figure 19. Public road car crash victim: 35 years old female burned victim.

a - b) Smoothly marginated fractures uncovered by skeletal muscle: thermal amputations of the extremities
(white arrows). Please note the mottled lucencies of marrow spaces upon the heat exposed side with
accompanying soft tissue retraction (arrowheads).

¢ - d) Typical appearance of “flute mouthpiece” on Volume Rendering reconstructions (black arrows) without
any argument for traumatic fracture (no sharply angulated margins). Note equally the pugilistic attitude of the
left arm (triple flexion) on VR reconstruction (c): typical overall state of the body in a fire related death.
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CONCLUSION

Postmortem computed tomography is currently an accessible and contemporary tool for
forensic investigations. This pictorial essay highlights the key themes for a practical approach
in the scenario of PMCT investigating burned victims, and the particularities of PMCT reports
which should contain the available identification elements and technical clues for the forensic
team. The semiological analysis must be made according to the fire context and any
discrepancies must be brought to the pathologist’s attention in order to guide the autopsy

procedure.
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COTY Jean-Baptiste

Corps carbonisés : le scanner post-mortem, un outil essentiel pour la médecine
Iégale moderne.

Aujourd’hui le scanner post-mortem est un outil accessible et fiable pour les explorations
médico-légales. Dans les situations de corps carbonisés, la sémiologie spécifique des lésions
liges a la chaleur nécessite un apprentissage et une interprétation prudente afin de
différencier les changements dus au feu des modifications post-mortem usuelles. Le but de
ce pictorial review est d'apporter aux radiologues les clés nécessaires a l'interprétation et a
la rédaction d'un compte-rendu ciblé et complet en cas de scanner post-mortem réalisé pour
corps carbonisé. Le radiologue doit pouvoir discerner toute divergence entre les données du
scanner et I'histoire médico-légale, et doit étre capable de rapporter tous les éléments
pertinents qui pourraient permettre de répondre aux principales questions des médecins
légistes : existe-t-il des anomalies scannographiques qui pourraient faciliter I'identification
de la victime ? Persiste-t-il des fluides biologiques sous forme liquide disponibles pour les
analyses toxicologiques, et notamment le dosage de la carboxyhémoglobine ? Existe-t-il une
autre cause de mort évidente que les Iésions relatives a la chaleur, notamment y-a-t-il des
corps étrangers d’origine balistique ? Enfin, quelles sont les Iésions typiquement liées a la
chaleur visible au scanner post-mortem que le légiste pourra retrouver lors de son
autopsie ?

Burned bodies: postmortem computed tomography, an essential tool for the
modern forensic medicine.

Currently, postmortem computed tomography (PMCT) has become an accessible and
contemporary tool for forensic investigations. In the case of burn victims, it provides specific
semiology requiring a prudent understanding to differentiate between the normal
postmortem changes from heat-related changes. The aim of this pictorial essay is to provide
to the radiologists the keys to establish complete and focused reports in cases of PMCT of
burn victims. Thus, the radiologist must discern all the contextual divergences with the
forensic history, and must be able to report all the relevant elements to answer to the
forensic pathologist the following questions: are there tomographic features that could help
to identify the victim? Is there evidence of remains of biological fluids in liquid form available
for toxicological analysis and DNA sampling? Is there another obvious cause of death than
heat-related lesions, especially metallic foreign bodies from ballistic origin? Finally, what are
the characteristic burn-related injuries seen on the corpse that should be sought after during
the autopsy?






