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Introduction

The Institute of Forensic Medicine was founded by Pro-

fessor Milovan Milovanović (1884–1948) in 1923, as part

of the Belgrade University School of Medicine. He also

established a small forensic collection, which has slowly

grown into a museum over the years.

This paper describes how Prof. Milovanović dealt with

the issues related to manner of death during his profes-

sional life.

Case outline

Museum reference Museum specimen No. 755 is a jar

containing a heart and thoracic aorta, opened during an

autopsy, marked as: ‘‘L No. 60, M No. 755, Ruptura aortae

spontanea [spontanea]. Date: January 15th, 1937’’ (Fig. 1).

The case was identified in the record-keeping journal for

the year 1937 as forensic case No. 27.

Case history The autopsy record contains lines hand-

written by Prof. Milovanović (Fig. 2) as it was he who

commonly collected data from the police and families. In

this case he noted: ‘‘… Mentally retarded. About 10 days

ago, the parents noticed his swollen eyelids and pale face.

He had been complaining of neck pains… The next few

days he played football with his friends… Three days

before death, the boy experienced a headache with vom-

iting, and unexpectedly suffered a series of ‘‘clonic sei-

zures’’… He was transported to hospital… The parents

suspected an injury while playing football.’’ The boy died

2 days after he was admitted to hospital and the clinical

diagnosis given was that he had a brain tumor. Prof. Mil-

ovanović performed the autopsy a day after the boy had

died.

Autopsy findings External Findings: ‘‘Male, body length

155 cm, 14-years-old… Chest without any deformity…
Small abrasion on the forehead…..’’ Internal Findings:

‘‘Skull ovoid, with diameters 166 and 130 mm… Brain

swollen… Chest without injuries… Great amount of

coagulated reddish blood in the mediastinum and around

all thoracic organs… so that the parietal pleura is detached

and the lungs are collapsed… There is retroperitoneal

hematoma as well… Few pinpointed hemorrhagic areas are

noted on the endocardium. The aorta is narrow with a thin

wall and without atherosclerosis… A circular tear was

present on the proximal part of the descending thoracic

aorta with a downward dissection of the aortic wall….’’ All

internal organs were anemic, regular in size and structure,

and without injury.

Cause of death Prof. Milovanović divided his opinion

about the cause and manner of death, as well as the

mechanism of dying, into three parts: ‘‘I. The death

occurred due to exsanguination and compression of the

large retropleural blood clot on the thoracic organs. II. The

fatal blood loss was due to aortic tear, but it could not be

established if the death was natural or violent in manner.

III. There was no external injury to the body.’’ Prof. Mil-

ovanović was habitually cautious when stating his opinion.
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He wrote in his textbooks ‘‘One cannot be too careful.

Better to be safe than sorry.’’

Museum specimen After the autopsy, the heart was stored

in Kaiserling’s preservative. We removed the specimen

from the jar for examination. The aortic dissection and

blood coagulum are clearly visible (Fig. 3). The tear of the

aortic wall is transverse with sharp and slightly jagged

edges. The length of the circumference of the aorta above

its valves is 50 mm, and its thoracic section is 35 mm.

Tissue samples of the aortic wall from the site of dissection

and from the intact site, i.e. the place directly above the

aortic valves, were taken for further microscopic histo-

logical examination.

Microscopic findings The dissection of the thoracic wall

of the aorta can be seen clearly, even though it is almost

80 years since the death (Fig. 4). Moreover, areas devoid

Fig. 1 a Label of the museum specimen M No. 755, from the year

1937. b Museum specimen: the jar containing the heart and thoracic

aorta. c Closer aspect of transverse aortic wall tear and dissection

Fig. 2 The first page of the original autopsy report for forensic case

No. 27 from the year 1937

Fig. 3 Closer aspect of the aortic dissection after removing the

museum specimen from the jar. Note the transverse aortic wall tear

with sharp and slightly jagged edges
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of elastin that resemble cystic spaces without inflammation

and mild disruption and fragmentation of the elastic fibers

of the aortic media, can be observed (Fig. 5).

Discussion

Aortic dissection occurs when blood pushes the laminar

planes of the media apart to form a blood-filled channel

within the aortic wall [1]. Penetration of blood into the

media usually occurs through a tear in the intima and

dissection may be complicated by a rupture [2]. Aortic

dissection in young people usually occurs when a genetic

predisposition exists, and is related to inherited connective

tissue disorders and associated with various genetic syn-

dromes with manifest phenotypes, including, but not lim-

ited to, Marfan syndrome, Ehlers–Danlos syndrome,

Turner syndrome, and Noonan syndrome [2, 3]. There are

also cases of non-syndromic aortic dissections [3, 4].

Aortic dissection is rare in infants and children younger

than 16 years [5].

In most cases, no specific underlying causal pathology is

identified in the aortic wall. The most frequent preexisting

Fig. 4 Histological sections of the aortic dissection. Note the

longitudinal splitting of the wall and advancing dissecting hematoma

cleaving the media. a H&E 940. b Orcein 940. c Trichrome 940

Fig. 5 Histological sections of the aortic wall. Note the areas devoid

of elastin that resemble cystic spaces without inflammation and the

mild disruption and fragmentation of the elastic fibers of the aortic

media. a Orcein 940. b Orcein 9200
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histologically detectable lesions are systemic or localized

abnormalities and/or a degeneration of the connective or

elastic fibers of the media [1, 2]. However, the recogniz-

able medial damage seems to be neither a prerequisite for

dissection, nor a guarantee that dissection is imminent [1].

Cystic medial degeneration is a frequent cause of aortic

dissection. It was first described by Gsell and Erdheim in

the late 1920s [2, 6, 7]. Pathogenetically, it leads to the

destruction of the aortic media, with the destruction of

smooth muscle fibers, mesenchyme, and elastic fibers. The

degree of severity can vary greatly. Histologically, non-

inflammatory mucoid degeneration in the arterial media

with scant rarefaction and splitting of elastic fibers can be

seen [2]. Such microscopic changes could be seen in the

presented case as well (Fig. 5). However, dissections can

occur in the setting of rather trivial medial degeneration,

and the relationship of the structural changes to the path-

ogenesis of dissection is uncertain [1].

Aortic dissection is usually initiated by an intimal tear.

In the vast majority of spontaneous dissections, the tear is

found in the ascending aorta. Such tears are typically

transverse or oblique and 1–5 cm in length, with sharp,

jagged edges. The dissection can extend along the aorta

retrograde toward the heart as well as distally, sometimes

into the iliac and femoral arteries. The dissecting hema-

toma spreads characteristically along the laminar planes of

the aorta, usually between the middle and outer thirds. It

often ruptures through the adventitia causing massive

hemorrhage or cardiac tamponade [1]. In the presented

case, the tear was localized in the descending part of the

thoracic aorta, and it affected almost the entire circumfer-

ence of the aorta (Figs. 1, 3). Dissection had extended the

aorta distally, but without causing massive intrapleural

hemorrhage. The blood permeated the mediastinal con-

nective tissue and formed a massive retropleural clot as

well, compressing the lungs and thoracic organs, and also

extending to the retroperitoneum.

Aortic dissection is a known cause of sudden unex-

pected death, and clinical symptoms may sometimes be

confusing [2, 8]. Regardless of the underlying etiology

causing medial weakness, the trigger for the intimal tear

and initial intramural aortic hemorrhage is not known in

most cases [1]. Exercise could precipitate aortic dissection

[9], as it did in our case. There were no macroscopic signs

of Marfan syndrome, and while cystic degeneration chan-

ges existed in the aortic wall, they were mild (Fig. 5). The

clinical signs of aortic dissection and blood loss in the

presented case were not so untypical, and were in con-

currence with later autopsy findings.

Finally, it could be said that in this case of an unex-

plained death in a young adolescent that had occurred

almost 80 years ago, the aortic dissection was due to

weakness of the aortic wall, probably congenital in origin

and provoked by exercise: the manner of death was natural.
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