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SUMMARY

Fire-related fatalities often result in extensive thermal destruction of human remains, posing significant challenges for forensic analysis. Although soft tissues are
generally destroyed during exposure to high temperatures, rare cases may reveal selective internal organ preservation. This case report describes two individuals
recovered from a recreational cabin fire in northern Slovakia, where most bodily structures were extensively carbonized and fragmented. Remarkably, the
heart exhibited an intact internal morphology despite external carbonization. Macroscopic examination revealed preserved myocardium, distinguishable valve
structures and voluminous cooked blood within the cardiac chambers. The pericardial sac and epicardial layer including coronary vasculature were thermally
destroyed and thus non-evaluable. The preserved state of this organ, amid widespread anatomical destruction, suggests a thermal buffering mechanism
mediated by retained blood and the histomorphological structure of the heart. This case underscores the importance of thoroughly examining severely burned
remains, as preserved internal tissues may yield critical insights, contributing to the accurate reconstruction of death circumstances in fire-related fatalities.
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Signifikantné uchovanie srdca pri extrémnej termickej destrukcii ludského tela

SOUHRN

Umrtia v dosledku poziarov ¢asto vedu k rozsiahlej termickej destrukcii fudskych pozostatkov, ¢o predstavuje vyzvu pre forenznu antropologicku analyzu. Vysoké
teploty zvycajne sp6sobuju Uplnu karbonizéciu makkych tkaniv a vyrazne degraduju aj kostné tkanivo, ¢im stazuju aplikaciu Standardnych identifikacnych
a vysetrovacich postupov. Napriek tomu, Zze makké tkaniva su pri vystaveni vysokym teplotam spravidla velmi tazko morfologicky hodnotitelné, v Specifickych
pripadoch a podmienkach mo6ze doéjst k selektivnemu zachovaniu vnutornych organov. Tato kazuistika popisuje dvoch jedincov ndjdenych po poziari
rekreacnej chaty na severe Slovenska, kde bola vacsina telesnych pozostatkov zuholnatena a fragmentovana. Pozoruhodné vsak je, Ze srdce si napriek vonkajsej
karbonizécii zachovalo pévodnu anatomicku celistvost a morfolégiu. Pri makroskopickom vysetreni bol zretelne zachovany myokard (kompaktna aj trabekularna
Cast vratane papilarnych svalov), endokard a chlopriovy aparat vratane cipov chlopni a ich tponov. V srdcovych dutinach sa nachadzalo objemné mnozstvo
termicky modifikovanej krvi. Perikard a epikard vratane koronarnych tepien bol termicky destruovany a nehodnotitelny. Zachovanie vnatornych struktur srdca,
napriek rozsiahlej termickej destrukcii tela vratane celého skeletu, poukazuje na posobenie termoprotektivneho efektu, stvisiaceho s pritomnostou tekutiny
(krvi) v srdcovych dutinach a histologickou stavbou srdcového tkaniva. Tento pripad zdéraznuje vyznam dékladného post-mortem vysetrenia zuholnhateného
fudského telo nasledkom poziaru, pretoze zachované vnutorné struktiry mézu poskytovat kltucové informacie prispievajuce k presnej rekonstrukcii okolnosti
umrtia pri poziaroch.

Kltcové slova: zuholnatenie tela - imrtie pri poziari — termické poskodenie - srdce - pitva
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Fatalities resulting from fire are a frequent finding in forensic
casework, however, the investigation of such deaths presents
a range of forensic complexities and interdisciplinary investigative
demands. Human bodies exposed to fire often suffer extensive
thermal injury and post-mortem environmental interference, both
of which hinder the preservation of forensic evidence and compli-
cate the accurate interpretation of peri-mortem events (1-3).

Although fire has the capacity to destroy both soft tissue and
the underlying skeletal structures, complete incineration of
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a human body is rare and typically achievable only under highly
specific and controlled conditions. These include scenarios such
as cremation, prolonged exposure to high-temperature fires or
open-air pyres maintained over extended durations (4,5). These
limitations can create confusion among law enforcement officers,
fire investigators and forensic practitioners when encountering
cases where a body appears almost entirely consumed by fire.
The analysis of burned human remains presents multiple chal-
lenges in both the recovery and laboratory stages. High-inten-
sity heat causes significant physical alterations. These changes
can impede both macroscopic and microscopic evaluations,
complicating standard procedures for biological profiling, such
as sex estimation, age assessment and stature reconstruction,
as well as DNA and toxicological analysis (6). Recovery at the
scene is further hindered by the morphological resemblance of
burned biological and inorganic remnants, increasing the like-
lihood of overlooking or misidentifying critical evidence. Such
difficulties can ultimately obscure determinations regarding
peri-mortem trauma, delay victim identification and under-
mine efforts to accurately establish the cause and manner of
death (7,8). Therefore, meticulous collection and safeguarding
of every fragment and every piece of evidence, no matter how
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Figure 7

igure 1 Figure 12

Figure 5. Microscopic view of the liver. Grid 2 (Figures 7-12): shows prominent areas of cholestasis, extramedullary hematopoiesis, and periportal changes.

When parents are provided with a clear explanation of the gist ought to take the time to answer parents’ questions with
autopsy results in cases where the diagnosis is established compassion, respect, and sensitivity to their grief and dignity
but the exact cause of death remains uncertain, it often helps (20).

them come to terms with the loss of their infant. The find-
ings should be communicated in language that parents can CONFLICT OF INTEREST

comprehend, illustrating how these results contribute to The authors declare that there is no conflict of interest regarding the publi-
clarifying the cause of death. Moreover, the forensic patholo- cation of this paper.
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Internal examination:

Both pleural cavities contained 30 ml of transudate. The lungs
(right — 44 g, left — 41g) were compact and pale. The abdom-
inal cavity contained 250 ml of fresh blood and 25 g of coag-
ulated blood. The liver (10 x 5.5 X 2 cm, 90 g) was age-appro-
priate in size, with adequate consistency, preserved vascular
network, normal anatomical structure, and rounded edges.
The surface was nodular. On section, the liver tissue showed
multiple gray-white round lesions measuring 0.1-0.4 cm in di-
ameter, interspersed with visible necrotic foci (Figure 3). The
spleen (8 x 5.5 x 2 cm, 50 g) was pathologically enlarged, with
a smooth, shiny, soft dark purple surface and firm consistency;
the edges were rounded and did not adhere to surrounding tis-
sues. On section, the tissue appeared edematous.

Other organs and systems showed no macroscopic changes.

Interpretation of Autopsy Findings and Conclusion
Microscopic examination of internal organs using Gram stain-

ing revealed the following:

« Lungs: Large and small bronchi lined with flat epithelium;
bronchial mucosa preserved but infiltrated with lymphocytes.
Bronchial and respiratory bronchiole lumens contained ex-
udates. Alveoli showed hemosiderin deposits and desqua-
mated alveolocytes. Pulmonary vessels had typical histolog-
ical structure; fibrin deposits with signs of organization were
found in the lumens.

- Liver: Giant cell transformation, focal necrosis with hepatocel-
lular cholestasis, alternating portal mononuclear inflammato-
ry infiltrates. Extramedullary hematopoiesis was also present
(Figure 4, 5).

« Brain: Pericellular and perivascular edema, numerous blood
vessels, areas of periventricular leukomalacia, and extravascu-
lar hemorrhages.

Based on the results of the autopsy (both macroscopic and
microscopic findings), the diagnosis was: Idiopathic neonatal
hepatitis.

The immediate cause of death was a perinatal hematological
disorder resulting in hemorrhagic shock.

Figure 1

Figure 4

Figure 2

Figure 5

Figure 3. Macroscopic view of the liver.

CONCLUSION

Risk factors for the development of neonatal hepatitis in-
clude: advanced maternal age, history of spontaneous or med-
ical abortions, various inflammatory diseases of the urogenital
system, anemia of varying severity, and low birth weight of the
newborn.

The source of infection leading to the development of neona-
tal hepatitis is usually the mother, particularly in the presence
of urogenital inflammatory diseases and various infections con-
firmed by ELISA test results.

The main diagnostic criteria for neonatal hepatitis are: hemor-
rhagic syndrome with liver involvement (confirmed by clinical,
laboratory, and imaging studies), hepatolienal syndrome, and
anemia of varying degrees - particularly moderate to severe
anemia.

Collecting data from infants’ medical records, the frequency
and thoroughness of autopsies performed on premature or full-
term newborns and infants, as well as the interpretation of the
findings, often reveal the most significant shortcomings in the
practice of newborn autopsy. (19).

Figure 3

Figure 6

Figure 4. Microscopic view of the liver. Grid 1 (Figures 1-6): demonstrates giant cell transformation, necrotic foci, and inflammatory infiltrates.
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According to various authors, an infectious origin of the disease
can be confirmed in 10-45.9% of newborns with NH (17). When
the etiology of NH remains unclear, the term “idiopathic NH" is
used (a group of undiagnosed infectious and non-infectious dis-
eases). It is known that several inherited metabolic disorders can
mimic NH, including disorders of amino acid metabolism (e.g.,
tyrosinemia), carbohydrates (e.g., galactosemia), bile acids (e.g.,
Byler syndrome), lipids (e.g., Gaucher disease, Niemann-Pick
type C), as well as arginase deficiency, al-antitrypsin deficien-
cy, mucopolysaccharidoses, hemochromatosis, etc. (2,10). Since
metabolic disorders can manifest in the neonatal period, it is
important to consider both infectious and metabolic causes of
liver pathology. Other potential non-infectious causes of NH in-
clude drug-induced liver injury. Hepatotoxicity may result from
antibacterial agents (macrolides, antituberculotics, antifungals),
non-steroidal anti-inflammatory drugs (paracetamol, diclofenac),
and others. In neonates, immature functional systems — such as
low levels of cytochrome P450, glutathione peroxidase, glutathi-
one-S-transferase, and other liver enzymes - can contribute to
the development of drug-induced hepatopathy (18).

Gathering the information from medical records of the infant,
the extent to which the autopsies of premature or mature new-
borns and infants are conducted, and sometimes even the inter-
pretation of the actual findings represent the most highlighted
deficiencies.

CASE REPORT

A newborn girl from the third pregnancy was delivered at
36 weeks of gestation via cesarean section due to intrauterine
growth restriction and breech presentation. The prenatal course
was complicated by suspected gestational pemphigoid, treated
with corticosteroids. Postnatal adaptation was adequate; how-
ever, on the 4th day of life, the patient was transferred to the
neonatal clinic due to signs of congenital hepatopathy, hypoco-
agulation, and thrombocytopenia.

Laboratory tests confirmed severe liver dysfunction (hypo-
albuminemia, hyperbilirubinemia, elevated ferritin, coagu-
lopathy) as well as metabolic dysregulation (hypoglycemia,
hypokalemia, lactic acidosis). Infectious causes were ruled out
by PCR testing (CMV, EBV, HSV, Parvovirus B19, HCV - all neg-
ative). Screening for inherited metabolic diseases was incon-
clusive. Due to suspected GALD (gestational alloimmune liver
disease), IVIG was administered and exchange transfusion was
performed. Despite these interventions, hepatic failure, pancy-
topenia, and edema progressed.

Bone marrow examination confirmed hypocellularity without
signs of malignancy. Liver ultrasound revealed hepatospleno-
megaly with hyperechogenicity. Following a liver biopsy, the pa-
tient’s condition suddenly deteriorated due to the development
of intra-abdominal hemorrhage. CT imaging confirmed active
subcapsular bleeding from the liver. Intensive resuscitation, co-
agulation support, surfactant therapy, and high-frequency os-
cillatory ventilation (HFOV) were unsuccessful. The infant died
at the age of 26 days.

Autopsy Findings
An autopsy was performed on January 2, 2025.

External examination:

A live-born female infant, body length 52 cm, weight 4700 g.
The anterior abdominal wall was enlarged and bulging above
the chest level due to fluid accumulation in the abdominal cavity.
There was pronounced swelling of the lower limbs (Figures 1, 2).
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Figure 2. External view of the infant - rear view.
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SUMMARY

Neonatal hepatitis is a rare but serious liver disease in infants during the first year of life. The term “neonatal hepatitis” refers to infectious liver damage that
develops either in utero or during the first three months after birth. The timing of disease onset varies significantly depending on the etiology and is determined
by the gestational period during which the fetus was infected as well as the incubation period. Therefore, in some cases, symptoms may appear almost
immediately after birth, and in others — weeks or even months later.

Keywords: Neonatal hepatitis — infectious liver damage - infants

Idiopaticka neonatalna hepatitida: klinicka a patomorfologicka analyza

SOUHRN

Novorodenecka hepatitida je zriedkavé a vsak zavazne ochorenie peceni u dojciat v prvom roku zivota. Termin ,neonatalna hepatitida” oznacuje infek¢né
poskodenie pecene, ktoré sa vyvinie bud'in utero, alebo pocas prvych troch mesiacov po narodeni. Nac¢asovanie nastupu hepatitidy sa vyrazne lisi v zavislosti
od etioldgie a je ur¢ené gestatnym obdobim, pocas ktorého bol plod infikovany, ako aj dlzkou inkuba¢nej doby. Z tohto dévodu sa v niektorych pripadoch
priznaky NH objavia takmer okamzite po narodeni, zatial ¢o v inych - tyZzdne alebo dokonca mesiace neskor. Je jednym z najpalcivejsich problémov u dojciat

pocas prvého roku Zivota.

Kltcova slova: novorodenecka hepatitida - infekéné poskodenie pecene - dojcata

Neonatal hepatitis (NH) is one of the most significant prob-
lems in children during the first year of life. The term “neonatal
hepatitis” refers to infectious liver damage that develops intra-
uterinely or during the first three months after birth. The time
of hepatitis onset varies significantly depending on the etiology
and is determined by the gestational age at which fetal infec-
tion occurred and by the length of the incubation period. For
this reason, in some cases, symptoms of NH appear almost from
birth, while in others — only after weeks or months. The causes
leading to the development of NH are diverse (1,2,3,4).

Liver damage in newborns most often occurs due to viral
infections caused by cytomegalovirus (CMV), herpes simplex
virus, enteroviruses, parvovirus B19, hepatitis B and C viruses.
Some viruses are not only infectious agents but also contribute
to the development of malformations of various organs and
systems. Currently, CMV is the most common cause of perinatal
infection, detected in 1-2% of all newborns (3,5,6,7,8,9).

The main route of infection is hematogenous transplacental
transmission, which occurs during a primary infection in the moth-
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er and concurrent placental damage impairing its barrier function.
An ascending infection route is also possible — with CMV presentin
cervical and vaginal secretions or infected amniotic fluid. In 5-7%
of cases, newborns are infected intranatally either through direct
contact with infectious material or by aspiration of infected am-
niotic fluid containing CMV (10,11). In the postnatal period, 30%
of newborns are infected through maternal secretions contain-
ing the virus - saliva, urine, genital discharge, breast milk, blood
(11). Clinical manifestation of congenital CMV infection occurs in
10-15% of cases, with liver involvement in 40-63,3% of children
(7,12,13,14). The likelihood of vertical transmission of herpes sim-
plex virus (family Herpesviridae) ranges from 1:2,500 to 1:15,000
newborns. Neonatal herpes has a high mortality rate of 50-70%
(8). Herpes simplex virus type 2 plays a dominant role in neona-
tal herpes and causes the disease in 70% of cases. Infection most
often occurs intranatally (60-70%), though an ascending route is
possible. Transplacental transmission of herpes simplex virus is
rare and occurs during viremia in a pregnant woman due to prima-
ry infection. Liver damage in herpes infection is relatively common
and occurs in both localized and generalized forms of the disease
(3). Hepeatitis B and C viruses also play an important role in the de-
velopment of NH (15,16). Congenital hepatitis caused by these vi-
ruses is now rare due to various preventive measures.
Mechanisms of hepatocyte damage in infectious NH vary.
Possible mechanisms include:
- Direct viral effect (e.g., in herpes infections) - viral cytolysis
+ Indirect effect via the immune system (e.g., in hepatitis B) -
immune cytolysis
« Combined mechanism (e.g., in hepatitis C) - viral-immune cy-
tolysis
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