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 Summary
	 	 The	 aim	 of	 the	work	was	 to	 present	 the	 possibilities	 and	 usefulness	 of	 the	 post	 –	mortem	CT	

examination	in	the	evaluation	of	human	corpses	for	the	purposes	of	the	forensic	medicine.

	 	 The	examinations	were	performed	with	the	use	of	the	multidetector-row	CT	Somatom	16	(Siemens)	
unit,	 and	 involved	 32	 human	 corpses	 of	 people	who	 died	 of	 unnatural	 causes	 (various	 causes,	
mostly	 injuries).	CT	examination	made	 it	possible	 to	highlight	 the	changes	 in	 the	osseous	 system	
(skeletal	system),	parenchymatous	organs	(parenchymal	organs,	solid	organs)	and	in	the	soft	tissues,	
in	every	case.

	 	 The	 CT	 images	 were	 useful	 in	 directing	 the	 performance	 of	 the	 traditional	 autopsy.	 When	
comparing	 the	 results	of	 the	virtual	and	 the	 traditional	autopsy,	a	high	correlation	of	 the	 results	
was	affirmed.
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Background

Radiology	 plays	 an	 important	 role	 in	 forensic	 medicine.	
Forensic	radiology	has	even	formed	a	separate	sub-domain	
of	 the	 diagnostic	 imaging.	 It	may	 seem	unbelievable	 that	
forensic	radiology	was	introduced	right	after	the	discovery	
of	x-rays	and	was	one	of	the	first	fields	in	which	Roentgen	
applied	 his	 discovery.	 The	 first	 radiological	 examination	
carried	 out	 for	 the	 needs	 of	 forensic	 physicians	 dated	 as	
early	as	7	February	1896	(just	to	remind:	the	first	informa-
tion	about	the	discovery	appeared	on	5	January	1896).	Its	
author	was	 John	Cox,	 the	 professor	 of	 physics	 at	McGill	
University	 in	Montreal,	and	 the	patient	–	Telson	Cunning,	
a	 man	 with	 a	 gunshot	 leg.	 The	 surgical	 procedure	 did	
not	 succeed	 in	 finding	 the	 bullet	 and	 thus	 in	 proving	 the	
murder	 attempt.	 Only	 with	 the	 help	 of	 x-ray	 examina-
tion	 (Figure	 1,	 exposition	 of	 45	minutes)	 it	was	 possible	
to	 visualise	 the	bullet,	 stuck	between	 the	 fibular	 and	 the	
tibial	 bone.	On	 that	 basis,	 someone	 called	George	Holder	
was	 sentenced	 to	 14	 years	 of	 imprisonment	 [1].	 The	next	
example	 is	 the	murder	 of	Elisabeth	Hartley	 from	Nelson	
in	Lancashire	 (Great	Britain).	She	was	shot	 in	the	head	by	
her	 husband	 but	 she	 managed	 to	 survive.	 X-ray	 exami-
nation	 of	 the	 head	 performed	 twice	 (29	April	 and	 2	May	
1896)	 revealed	 4	 bullets	 (Figure	 2).	 After	 the	 diagnostic	

procedures,	it	was	decided	not	to	operate	and	the	wounded	
woman	shortly	died	[2].	The	researchers	realised	then	that	
x-ray	 examinations	may	 be	 useful	 in	 civil	 cases	 as	well.	
Consequently,	 as	 early	 as	 between	7	 and	29	 of	November	
1896,	in	Denver	(USA),	some	man	called	J.	Smith	was	sub-
jected	to	a	series	of	x-rays	within	the	hip	region	(Figure	3).	
On	 the	 basis	 of	 those	 images,	 it	was	 proved	 that	 doctor	
W.W.Grant	(one	of	the	founders	of	the	American	College	of	
Surgeons,	and	the	first	surgeon	to	perform	appendectomy)	
committed	 a	 professional	 error.	 It	was	 found	 that	he	had	
not	diagnosed	the	fracture	of	the	femur,	had	not	introduced	
the	 proper	 treatment,	which	 led	 to	 the	 shortening	 of	 the	
patient’s	leg,	as	the	bone	chips	were	left	unoperated	[3].

According	to	the	reports,	the	early	experiences	with	radiol-
ogy	used	 in	 forensic	medicine	 turned	out	 to	be	very	posi-
tive.	 They	 were	 continued	 while	 reconsidering	 further	
applications	of	radiology.	In	1896,	Angerer	suggested	to	use	
radiographic	 images	of	the	wrist	to	 identify	the	age	of	the	
examined	 person	 [4].	When	 Koening	 performed	 the	 first	
intraoral	x-ray	in	1896,	the	method	was	immediately	intro-
duced	 for	 identification	purposes	 [5].	The	new	application	
took	place	in	1897	for	the	first	time	–	during	identification	
of	the	victims	of	a	great	fire	of	Paris.	This	method	was	also	
used	 in	1945,	 to	 identify	 the	 charred	body	of	Adolf	Hitler	
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[6],	 by	 comparing	 the	 remains	with	 an	x-ray	 of	 his	 skull,	
taken	on	19	September	1944	(Figure	4).

In	1899,	Levinsohn,	from	Germany,	presented	an	identifica-
tion	 system	of	 the	measurements	 between	 chosen	points,	
marked	 on	 x-ray	 images.	 This	was	 a	 radiological	 variant	
of	 the	 system	developed	 in	1879	by	French	anthropologist	
Alphonse	Bertillon	 for	 the	 needs	 of	 the	 police	 (anthropo-
logical	system	of	identification	on	the	basis	of	12	measure-
ments	between	the	established	points	on	the	body)	[7,8].

It	was	also	attempted	to	use	x-radiation	in	dactyloscopy.	In	
1897,	Walsh	 [9],	 and	 in	1918,	Henri	Beclere	 [10]	described	
a	similar	technique,	which	consisted	in	covering	fingertips	
with	 bismuth	nitrate	 and	 lead	 IV	 oxide,	 and	 then	 taking	
images	with	soft	x-rays	(Figure	5).

As	we	may	 see,	 radiology	 found	 its	 application	 in	 foren-
sic	medicine	 right	 from	the	beginning,	and	became	a	very	
valuable	tool,	allowing	for	investigations	or	resolving	law-
suits.	Most	of	the	time	it	was	used	to	evaluate	the	pathol-
ogies	 (especially	 the	 injuries)	 of	 the	bones,	 to	 find	 foreign	
bodies	within	the	corpses	of	the	victims,	and	to	identify	the	
body.	Radiology	was	 shown	be	 particularly	 important	 in	
forensic	ballistics.	A	classic	study	on	this	issue,	by	Lorenz,	
appeared	in	1948	[11].

Introduction	 of	 computed	 tomography	 to	 the	 diagnostic	
practice,	 in	 1972,	 brought	 about	 a	 revolution	 to	 radiology	

and	forensic	medicine.	The	first	CT	examination	for	foren-
sic	 purposes	was	 conducted	 in	 1977	 and	 aimed	 at	 evalu-
ation	 of	 a	 gunshot	wound	 to	 head	 [12].	 The	new	method	
proved	 its	 usefulness,	which	 became	 even	more	 obvious	
after	the	introduction	of	the	spiral	technique	and	3D	recon-
structions	[13].

Further	 techniques	 used	 in	 forensic	 medicine	 involved:	
MRI	in	1990	[14,15],	and	USG	in	2002	[16].

We	 may	 say	 that	 since	 the	 introduction	 of	 CT,	 in	 1977,	
forensic	radiology	has	changed	its	face	completely.	Its	bases	
were	settled	in	multiple	studies	by	Riepert,	published	since	
1989	 [17,18].	 In	mid-90’s,	 Stein	 et	 al.,	 from	 the	 Institute	
of	 Forensic	 Medicine	 in	 Heidelberg,	 started	 to	 publish	
very	 important	works	 on	 that	 issue	 [19,20].	 At	 the	 same	
time,	 Richard	 Dirnhofer,	 from	 the	 Institute	 of	 Forensic	
Medicine	 at	 the	University	 of	Bern,	 got	 into	 contact	with	
the	Radiology	Laboratory	and	with	 the	police	of	 that	city.	
A	close	cooperation	between	 forensic	physicians	and	radi-
ologists	 consisted	 in	 performing	 CT	 examinations	 of	 the	
corpses,	carrying	out	autopsies	and	confronting	the	results.	
CT	examinations	and	autopsies	were	supplemented	with	a	
full	photographical	documentation	and,	later	on,	with	MRI	
results.	 In	 2003,	 the	 obtained	 results	were	 discussed	 and	
used	for	the	elaboration	of	a	project	which	received	differ-
ent	names:	‘scalpel	free	autopsy’,	‘digital	autopsy’,	‘image-
guided	minimal	 invasive	 autopsy’,	 and,	 finally,	 Virtopsy	
(the	name	protected	by	patent)	for	virtual	autopsy	[21].

Figure 1.  Photography of the first (7 February 1896) x-ray 
examination for the purposes of forensic medicine.

Figure 3.  Lawsuit filed by J. Smith against doctor W.W.Grant.Figure 2.  X-ray examination – showing one of 4 bullets inside the 
skull of Elizabeth Hartley.
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Currently,	 this	 project	 involves	 optical	 scanning	 of	 the	
corpses,	 photogrammetry,	 CT,	 MRI	 and	 angiography	

(Figure	6).	 Individual	 elements	are	used,	depending	on	 the	
indications.	 As	 far	 as	 the	 imaging	 studies	 are	 concerned,	
CT	is	the	most	often	used	examination	method.	At	present,	
the	Institute	of	Forensic	Medicine	in	Bern	possesses	its	own	
multidetector-row	CT	scanner	and	so	every	autopsy	is	pre-
ceded	by	the	process	of	imaging	with	the	use	of	that	scanner.

The	 number	 of	 such	 laboratories	 in	 the	 Institutes	 of	
Forensic	Medicine	 of	 different	 countries	 is	 increasing.	 In	
2003,	in	Japan,	a	separate	Association	of	Autopsy	Imaging	
was	grounded.

In	 Poland,	 the	 first	 publication	 describing	 the	 application	
of	x-rays	 in	 forensic	medicine	appeared	 in	1930.	 Its	author,	
Stefan	Gryglicki,	provided	a	description	of	an	x-ray	examina-
tion	detecting	a	bullet	in	disintegrating	corpses	(Figure	7)	[22].

In	 2008,	 The	 Laboratory	 of	 Diagnostic	 Imaging	 at	 the	
Clinical	 Hospital	 in	 Cracow	 came	 into	 close	 cooperation	
with	 the	 Laboratory	 of	 Forensic	 Medicine	 at	 Collegium	
Medicum,	 Jagiellonian	 University.	 There	 was	 a	 need	
to	 carry	 out	 a	 comprehensive	 study	 of	 the	 remains	 of	
Władysław	Sikorski.	The	cooperation	turned	out	to	be	very	
efficient	 and	 fruitful,	 so	 the	 researchers	 decided	 to	 fulfill	
a	 project	 aiming	 at	 an	 introduction	 of	 CT	 examinations	
before	the	main	autopsies	(in	selected	forensic	cases).

The	 target	 of	 this	work	 is	 to	 present	 own	 experiences	 in	
that	respect.

Figure 4.  Plain x-ray of the skull of Adolf Hitler, which was used for 
identification of his remains.

Figure 6. Laboratory of virtual autopsy in Bern.

Figure 7.  Plain x-ray of the pelvis – the first Polish x-ray performed 
for the purposes of forensic medicine.

Figure 5.  X-ray image of a finger, for the purposes of dactyloscopy.
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Material and Methods

Thirty-two	bodies	were	subjected	to	CT	examination.	Their	
cause	of	death	included:	
•	 Road	traffic	accidents	(17	cases),
•	 Falls	from	height	(4	cases)
•	 Gunshot	wounds	(4	cases)
•	 	Injuries	 from	 random	 incidents,	 other	 than	 road	 traf-
fic	 accidents,	 e.g.	 crush	 by	 a	mechanical	 coal	miner	 (3	
cases),

•	 Explosion	(2	cases),
•	 Assault	and	battery	(1	person),
•	 Drowning	(1	person).

Time	 between	 death	 and	 examination	 amounted	 to	
maximum	 24	 hours.	 The	 corpses	 were	 delivered	 in	 two	
(one	 inside	 another)	 tightly	 sealed	 bags.	 To	 check	 for	

epidemiological	safety	during	project	preparation,	a	sample	
material	was	 collected	 from	every	body,	 for	microbiologi-
cal	 examinations.	No	 results	 suggestive	 of	microbiological	
threats	were	found.	Post-mortem	imaging	studies	were	car-
ried	out	with	the	use	of	CT	Somatom	16	scanner	(Siemens),	
in	the	following	protocols:

Head	examination:	
Acquisition:	120	kV,	100mAs,	16×0.75	mm,	pitch	of	0.55

Reconstructions:	
•	 	slice	thickness	and	reconstruction	interval	3	mm,	kernel	
H30s,	brain	window	W	80	HU,	C	35	HU,

•	 	slice	thickness	and	reconstruction	interval	1.5	mm,	ker-
nel	H30s,	brain	window	W	80	HU,	C	35	HU,

•	 	slice	thickness	and	reconstruction	interval	0.7	mm,	ker-
nel	H60s,	brain	window	W	1500	HU,	C	450	HU.

Figure 8. CT examination – comminuted fracture of the skull. Figure 10. CT examination – comminuted fracture of the pelvis.

Figure 11. CT examination - comminuted fracture of the lower leg.Figure 9. CT examination – multilevel fractures of the ribs.
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Trunk	examination:
Acquisition:	120	kV,	140	mAs,	16×0.75	mm,	pitch	of	1.0

Reconstructions:	
•	 	slice	thickness	and	reconstruction	interval	5	mm,	kernel	
B31f,	abdominal	organs	window	W	300	HU,	C	40	HU,

•	 	slice	thickness	and	reconstruction	interval	1.5	mm,	ker-
nel	B31f,	abdominal	organs	window	W	300	HU,	C	40	HU,

•	 	slice	thickness	and	reconstruction	interval	1.5	mm,	ker-
nel	B60f,	bone	window	W	1500	HU,	C	450	HU.

Imaging	 data	 were	 secondarily	 processed	 with	 the	 use	
of	 a	 dedicated	 computer	 program	 (multiplanar	 and	 3D	
reconstructions).	 Next,	 right	 after	 the	 examination,	 a	
standard	 autopsy	 was	 performed.	 This	 procedure	 was	
guided	by	CT	images	(CT	images,	shown	on	the	computer	
monitor,	were	 looked	 at	 during	 autopsy).	 After	 the	 pro-
cedure,	 the	 results	 of	 both	 studies	 (concerning	 one	 case)	
were	compared.

Results

In	all	studied	cases,	the	injuries	of	the	skeletal	system	were	
evaluated.	 Apart	 from	 the	 baseline	 images	 in	 transverse	
sections,	 the	 reconstructions	 in	different	planes	 (especial-
ly	 the	3D	reconstructions)	also	 turned	out	 to	be	very	use-
ful	 (Figures	 8–11).	We	 analysed	 first	 of	 all	 the	CT	 images	
of	the	osseous	system,	including	skulls.	It	was	pointed	out	
that	CT	 examinations	 enabled	visualisation	 of	 small	 inju-
ries,	potentially	difficult	to	identify	during	autopsy	[23,24].	
Moreover,	 CT	 examinations	 facilitated	 a	 precise	 evalua-
tion	of	 the	 cervical	 spine	 injuries,	which	was	particularly	
important	in	the	assessment	of	the	sequelae	of	road	traffic	
injuries.	With	CT,	it	was	also	easy	to	identify	the	injuries	of	
transverse	processes,	especially	in	the	lumbar	spine,	while	
the	 autopsy	 required	 an	 extensive	preparation	 of	 soft	 tis-
sues	in	such	cases.	On	the	other	hand,	the	evaluation	of	dis-
located	rib	fractures	was	more	difficult	in	CT.

In	 gunshot	 wounds	 and	 explosions	 with	 shrapnels,	 the	
advantage	of	CT	is	significant.	Owing	to	this	examination,	
it	 is	 possible	 to	 find	 and	precisely	 locate	 in	 3	 dimensions	
the	 bullets,	 their	 tiny	 parts	 or	 shrapnels.	 Similar	 results	
can	be	obtained	in	autopsy	only	with	an	extensive	prepara-
tion;	 the	 search	 for	 foreign	bodies	bases	here	on	 intuition	
mostly,	without	 any	 guarantee	 of	 full	 success.	There	was	
even	 one	 case	 in	which	 the	 location	 of	 shrapnels	 deter-
mined	 in	 CT	 was	 not	 traced	 down	 in	 autopsy,	 and	 the	
search	had	to	be	supported	by	fluoroscopy.

CT	 examination	 enabled	 a	 precise	 evaluation	 of	 the	 soft	
tissue	 lesions.	As	 compared	 to	 the	 standard	autopsy	–	not	
preceded	by	any	imaging	–	this	study	was	shown	to	be	sig-
nificantly	more	 effective.	 In	 autopsy,	 reaching	 the	 injured	
locations	within	 a	 given	 organ	 or	 tissue,	was	 connected	
with	 the	necessity	 of	 preparations,	 and	 thus	with	 further	
injuries.	CT	examination	was	completely	non-invasive,	 i.e.	
did	not	result	in	any	irreversible	tissue	damage.

The	examined	material	revealed	the	following	pathological	
lesions	of	organs	and	soft	tissues:	
•	 	brain	haematomas,	blood	in	ventricles,	torn	cerebral	tis-
sue	(Figure	12),

•	 	the	bullets	 and	 their	 fragments	 (if	 they	got	 fragmented)	
(Figure	13),

•	 torn	aorta	and	other	blood	vessels	(Figure	14),
•	 	injury	of	the	heart	walls,	air	in	heart	chambers	(Figures	
15,	16),

•	 	pneumothorax,	mediastinal	 emphysema,	 subcutaneous	
emphysema	(Figure	17),

•	 lung	contusion	(Figure	18),
•	 blood	in	the	pleural	cavity	(Figure	19),
•	 	fracture	of	 the	 liver,	spleen,	and	blood	 in	 the	peritoneal	
cavity	(Figure	20),

•	 	torn	intestines	(Figure	21),
•	 pneumoperitoneum,	subcutaneous	emphysema	(Figure	22).

All	these	pathologies	were	confirmed	with	autopsy.

Figure 12.  CT examination – Brain haematomas, blood in the 
ventricles, torn brain tissue.

Figure 13. CT examination – bullet in the brain.
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There	was	one	case	of	drowning,	where	we	found:	pulmo-
nary	 oedema	 and	 fluid	 in	 paranasal	 sinuses	 (Figure	 23),	
which	 pointed	 to	 the	 fact	 that	 the	 victim	was	 still	 alive	
when	drowning.

Discussion

Autopsy	 is	 a	basic	procedure	used	 in	 forensic	medicine.	 In	
1306,	physician	Mondino	de	Luzzi	 started	 to	 carry	out	 the	
first	public	autopsies	 (during	 the	 first	autopsy,	he	used	 the	
body	of	a	convict).	However,	it	was	not	until	the	16th	century	
that	the	post-mortem	sections	were	made	public.	Despite	the	
number	of	years	 that	passed	 from	that	 time,	 the	procedure	
of	obductions	has	not	 changed	much	–	only	 the	 technique.	
A	general	 outline	of	 the	procedure	has	not	 changed	either,	
and	the	autopsy	protocol	is	still	a	basic	source	of	information	

about	 the	 corpses.	 It	 involves	 the	 description	 of	 the	 state	
that	 was	 registered	 visually	 by	 the	 physician	 conducting	
the	obduction	(which	tends	to	be	subjective).	To	present	the	
recognised	 pathologies	 objectively,	 the	 researchers	 started	
recording	subsequent	stages	of	obduction	with	photos.

The	 primary	 aim	 of	 the	 forensic-medical	 autopsies	 is	 to	
define	the	cause	or	causes	of	death.	 If	 the	victim	had	suf-
fered	injuries,	it	is	necessary	not	only	to	describe	them	but	
also	 to	name	 the	 trauma	mechanisms.	 In	 some	 cases,	 the	
search	for	 foreign	bodies	within	the	corpses	 (material	evi-
dence)	may	also	prove	necessary	 to	 find	 the	 tool	 of	 crime	
and	to	identify	the	dead	person.

Identification	and	determination	of	the	range	and	character	
of	 the	 injuries	 of	 the	osseous	 tissue	are	 the	most	 common	

Figure 14.  CT examination – Ruptured descending aorta, blood in the 
pleural cavity.

Figure 15. CT examination – Torn heart muscle.
Figure 17.  CT examination – pneumothorax, mediastinal 

emphysema, subcutaneous emphysema.

Figure 16. CT examination – Air in the heart.
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reason	for	radiological	examinations	performed	for	the	pur-
poses	of	forensic	medicine.	This	is	the	result	of	a	high	avail-
ability	 of	 standard	 x-ray	 scanners	 to	 forensic	 physicians	
–	many	 Institutes	 of	Forensic	Medicine	are	 equipped	with	
such	 scanners	 or	have	 an	 access	 to	 them.	X-ray	 examina-
tion,	even	the	standard	one,	allows	for	determination	of	the	
mechanism,	direction,	and	mean	of	 inflicting	the	 injury,	as	
well	 as	 the	 tool	 of	 crime.	There	are	many	positions	 in	 the	
medical	literature	that	review	autopsies	and	x-ray	examina-
tions,	especially	in	injuries	following	from	road	traffic	acci-
dents	[22].	With	CT,	minor	or	hard	to	approach	injuries	may	
be	 visualised	more	 effectively.	 Autopsy	may	 reveal	 them	
only	 after	 previous	 analysis	 of	 the	 CT	 images.	Moreover,	
imaging	data	obtained	during	CT	acquisition	and	the	appli-
cation	 of	 additional,	 dedicated	 computer	 programs,	 allow	
for	 the	performance	of	precise	multiplanar	 and	3D	 recon-
structions.	 This	 leads	 to	 a	more	 accurate	 analysis	 of	 the	

trauma	mechanism	and	 to	a	better	visualisation	 [23].	Own	
material	 brought	 about	 similar	 results:	 the	analysis	 of	 the	
osseous	system	was	the	most	 frequent	 task	of	radiologists.	
Application	 of	 secondary	 reconstructions	 of	 the	 imaging	
data	allowed	for	a	different	evaluation	than	with	the	previ-
ously	used	standard	x-ray	imaging.	When	analysing	CT	and	
autopsy	results,	the	following	observations	were	made:
•	 	CT	 examinations	 allowed	 for	 identification	 of	 fractures	
that	were	not	dislocated,

•	 	They	 facilitated	visualisation	of	 injuries	within	 the	 cer-
vical	 spine,	 especially	 the	 fractures	 of	 the	dens	 of	 axis,	
which	was	 particularly	 important	 in	 the	 evaluation	 of	
the	 causes	 of	 death	 in	 road	 traffic	 accidents.	 Many	
authors	 report	 difficulties	 in	 the	 evaluation	 of	 that	
region	and	the	importance	of	this	assessment	[24],

Figure 18. CT examination – Bruised heart.

Figure 19. CT examination – Haematoma in the pleural cavity.
Figure 21.  CT examination – Ruptured intestines; 

pneumoperitoneum.

Figure 20.  CT examination – Haematoma between the spleen and 
the kidney – ruptured spleen.
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•	 	They	allowed	 for	 identification	of	 those	 transverse	pro-
cesses	 that	 got	 broken	 off	 from	 the	 lumbar	 vertebrae,	
which	is	particularly	 important	 in	the	evaluation	of	the	
state	of	a	victim	(alive	or	dead)	during	trauma.

High	usefulness	of	the	CT	examination	was	shown	in	case	
of	 gunshot	wounds,	 as	 the	bullets	 are	not	 always	 easy	 to	
find	during	autopsy,	especially	when	fragmented	inside	the	
body.	 It	 turned	out	 to	be	very	 easy	 to	 identify	 and	 locate	
with	CT	 even	 the	 tiniest	 splinters	 of	 the	 bullets	 (particu-
larly	 in	 case	 of	 shotgun	wounds).	 It	was	 possible	 to	 find	
them	 in	 the	 course	 of	 autopsy	 after	 providing	 additional	
safety	measures	to	the	forensic	physician	carrying	out	the	
obduction.	The	role	of	CT	is	even	more	important	in	exami-
nations	 of	 the	 victims	 of	 explosion	 (for	 the	 same	 reasons	
as	 the	 above	mentioned).	However,	 the	 range	 of	 shrapnel	
scattering	is	much	larger	 in	here.	It	should	be	pointed	out	
that	previously	it	was	x-ray	imaging	that	played	an	impor-
tant	 role	 in	 such	 cases,	 but	 there	were	no	3D	 reconstruc-
tions,	which	significantly	hindered	the	correct	localization.	
Reconstructive	 options	 of	 the	 CT	 software	 allow	 for	 the	
visualisation	of	 the	 trajectory	of	bullet	or	 its	 shrapnels	as	
well.	Owing	to	that,	it	is	possible	to	determine	the	circum-
stances	of	the	gunshot.	All	observations	made	by	authors	of	
this	article	agree	with	conclusions	of	other	authors	review-
ing	this	problem	[25].

Apart	 from	 the	 possibilities	 of	 osseous	 tissue	 evaluation	
and	 of	 foreign	 body	 detection,	 which	 was	 partially	 fea-
sible	with	 traditional	 radiology,	 CT	 examinations	 enabled	
visualisation	of	soft	tissues	and	of	parenchymatous	organs.	

This	option	radically	changed	forensic	radiology.	It	became	
a	method	of	 comprehensive	 evaluations	 of	 all	 body	parts.	
It	seems	that	in	some	cases,	CT	of	the	corpses	may	be	suf-
ficient	for	a	forensic-medical	evaluation.	The	advantage	of	
CT	 is	 that	 during	 virtual	 autopsy,	 the	 corpses	 do	not	 get	
injured	and	their	 image	(in	a	digital	form)	is	objective	and	
may	be	evaluated	more	than	one	time	(also	after	cremation	
or	decomposition).	CT	plays	an	extremely	important	role	in	
the	evaluation	of	the	mechanism	of	death	when	there	is	no	
evidence	of	injuries.	That	is	the	case	of	drowning	accidents	
–	CT	is	able	to	establish	whether,	at	the	moment	of	drown-
ing,	the	victim	was	still	alive,	or	not	[26].

Conclusions

1.		Post-mortem,	 preautopsy	 CT	 makes	 the	 obduction	 a	
more	 directed	 and	 easier	 procedure,	 and	 the	 forensic	
physicians	may	focus	on	more	difficult	elements,	requir-
ing	special	attention.

2.		In	case	of	gunshot	wounds	and	explosions,	CT	should	be	
a	golden	standard,	as	it	guides	the	process	of	evaluation,	
tracing	foreign	bodies	–	a	valuable	material	evidence.

3.		Imaging	 data	 obtained	 during	 virtual	 autopsy	 allow	
for	 reconstructions	 that	 are	 helpful	 in	 determining	 the	
mechanisms	 of	 injury,	 including	 the	 reconstructions	 of	
gunshot	canals.

4.		The	digital	CT	image	of	corpses	allows	for	evaluation	of	
the	body	at	any	moment	of	time,	regardless	of	the	subse-
quent	decomposition	or	cremation.

Figure 22.  CT examination – Fractures of the pelvis; subcutaneous 
emphysema and pneumoperitoneum.

Figure 23. CT examination – Fluid within sinuses, after drowning.
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