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Abstract: Background: Haematological malignancies, such as lymphoma and leukaemia, can have a
variety of clinical manifestations. The most frequent cause of death from haematological malignan-
cies is multiple organ failure due to neoplastic organ infiltration and/or septic shock. Histiocytic
sarcoma (HS) is a rare malignant nodal or extranodal tumour with histiocytic immunophenotype
that originates from a lymphohematopoietic precursor. The patients with HS usually have a poor
prognosis due to its aggressive clinical behaviour. Rare cases of undiagnosed sudden HS death
have been described in the literature. Methods: A forensic autopsy of a 46-year-old white male who
died at home suddenly and unexpectedly without warning conditions or known diseases. Gross
analysis, histology and toxicology were also performed. Results: The diagnosis of HS of the ileum
with secondary nodal and cardiac metastatization was made. Conclusions: A prompt diagnosis of
HS in life is paramount because it can make a difference in prognostic outcomes.

Keywords: haematological malignancies; lymphoma; leukaemia; histiocytic sarcoma; sudden death;
autopsy; arrhythmia; myocarditis

1. Introduction

Histiocytic sarcoma (HS), also known as histiocytic lymphoma, is an exceedingly
rare malignant neoplasm that originates from a lymphohematopoietic precursor [1]. It
is most commonly present in lymph nodes or at extranodal sites, in the gastrointestinal
tract (GI), bone marrow, skin, bladder and other sites, including the head. HS is mostly
located in the GI tract, with only few cases reported in the stomach [2]. Histologically, it is
characterized by medium-sized neoplastic cells with an eosinophilic cytoplasm, abundant
vacuoles and high mitotic rate. Characteristically, HS is aggressive, with a destructive
pattern in the primitive site of onset, and while in the metastatic localization, it has an
infiltrative pattern. In fact, the diagnosis of metastatic diffusion is very difficult, complex
and involves a differential diagnosis with other neoplastic or not neoplastic conditions. The
typical neoplastic immunophenotype is characterized by the expression of CD68, lysozyme
and in addition usually leukocyte common antigen (LCA/CD45, CD45RO) [3]. It is difficult
to distinguish between the primary and secondary localizations into the systemic disease.
Neoplastic cells can express one or more histiocytic markers including CD68, lysozyme
and CD163 and typically do not express non-Langerhans dendritic or myeloid markers
despite being derived from a lymphohematopoietic precursor. Essential for the diagnosis
are the positivity of the neoplastic elements for CD68 and lysozyme [3,4]. HS is generally
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diagnosed in life, but unexpected death can also occur in apparently healthy and totally
asymptomatic individuals. A case of secondary metastasis in the heart with sudden death
is reported.

2. Materials and Methods

A 46-year-old white male died suddenly and unexpectedly at home without warning
conditions or known diseases. A forensic autopsy was performed 72 h after death in
accordance with the Recommendations on the Harmonization of Forensic Autopsy Rules
of the Committee of Ministers of the Council of Europe (1999).

Histology and immunohistochemistry. For each organ, sampling was carried out.
After fixation in 10% neutral buffered formalin and paraffin embedding, extensive sampling
of the ventricles and atria was performed. The tissues along the course of the coronary
arteries with the anterior and posterior descending branches and of the septum including
the conduction system were also sampled. Sections for haematoxylin–eosin staining (H&E)
for morphological diagnosis and serial sections of 4 microns for immunohistochemistry
(IH) were performed. Human monoclonal anti-CD68 and anti-lysozyme antibodies (1:100)
with the DAB Substrate-Chromogen system and Alkaline Phosphatase/RED (DAKO)
were used.

Femoral blood was analysed for alcohol (ethanol) and volatiles by headspace gas
chromatography coupled with a flame ionization detector (GC/HS-FID). All post-mortem
specimens (blood, urine, vitreous humour, liver, brain) were screened for the presence of
the main different classes of drugs (pharmaceuticals and illegal drugs) by immunological
or chromatographic methods as appropriate. A systematic toxicological analysis (STA) was
performed by means of an LC–MS/MS system (API 3200 triple quadrupole ABI-SCIEX) in
the multiple reaction monitoring (MRM) mode.

3. Results
3.1. Autopsy Findings

No blood fluid in the abdominal or thoracic cavity, while the serous surfaces of the
ileum appeared to be widely congested with blood collections in the perivisceral fat and
enlarged lymph nodes. Macroscopically, the heart and other systemic organs appeared
normal in diameter and features. The heart was 397 g in weight (Figure 1). After four-
chamber opening, no relevant defects were observed at the examination of the valvular
apparatuses, emerging vessels and cardiac cavities. The ventricular walls had normal
thickness, as well as the interventricular septum. No abnormal origins of the coronary
arteries were observed, along with no atherosclerotic lesions.
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3.2. Toxicology Analysis

Toxicology analysis showed no evidence of drugs or alcohol.

3.3. Histology and Immunohistochemistry. Microscopic Findings

The degenerative changes of the ileum mucosa with oedema, fibrosis and diffuse
trans-parietal lymphoid infiltrate with associated middle perivisceral elements and ab-
sence of continuous solutions were observed. The perivisceral lymph nodes appeared
subverted from predominantly atypical epithelioid or sarcomatoid medium-sized cells that
were CD68- and lysozyme-positive (Figure 2), as well as CD45RO, typical markers in the
differential diagnosis with other haematological diseases. The same diffuse cell population
was observed in the heart (Figure 3) with prevalent interstitial and perivascular localization
mimicking myocarditis. The diagnosis of HS of the ileum with secondary nodal and cardiac
metastatization was made.
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4. Discussion

Haematological malignancies, such as lymphoma and leukaemia, can have a vari-
ety of clinical manifestations. Symptoms are often caused by myeloid or lymphoid cell
dysfunction or by the proliferation of neoplastic blasts in the bone marrow [5].

Among haematological malignancies, HS is classified also as part of the adult non-
Hodgkin lymphomas and occurs in both sexes and in a wide age range (mean age, 46 years) [6];
neoplastic cells have the same morphology and immunohistochemical profiles as mature
histiocytes, but the etiopathogenesis is undiscovered. Treatments based on chemo- and
radiotherapy provide unsatisfying results. The overall survival remains short [7]; up
to now, no definitive molecular alterations or treatment targets have been identified in
histiocytic sarcoma.

HS is an extremely rare and aggressive disease with a rapidly progressing clinical course.
In the majority of cases, the primary presentation is an extranodal mass involving other organs
(spleen, liver, bone marrow, soft tissue, meninges or gastrointestinal tract, etc.) [8,9], and
the most frequent findings include hepatosplenomegaly, lymphadenopathy, intestinal
obstruction, rash and pancytopenia [10].

The vast majority of GI HS is located in the bowel, and few cases are found in
the stomach. When the bowel is affected, the symptomatology can be made worse by
perforation with bleeding and hypovolemic shock.

However, patients may be also asymptomatic or may have no warning conditions or
known diseases. Rarely the diagnosis is made after death which can occur for pulmonary
emboli, cardiopulmonary arrest secondary to superior vena cava syndrome, multiple organ
failure, sepsis, intracranial haemorrhage or anoxic brain injury and other causes. The most
frequent cause of death is multiple organ failure due to neoplastic organ infiltration and/or
septic shock [4,5].

Furthermore, the secondary metastatic spread of malignant cells may result in sys-
temic effects such as blood hypercoagulability [11,12]. Only few cases of HS with cardiac
metastasisation have been described in the literature [13]. Akishima et al. [14] reported the
case of a 50-year-old man with severe gastrointestinal symptoms who died due to gastroin-
testinal failure. HS infiltration of the spleen, liver, bone marrow and lymph nodes were
reported; moreover, in this case, an infiltration to the interstitium of the epicardium, kidney
and alveolar septum was detected. Haynes et al. [15] described the case of a 15-year-old
female who was affected with gastrointestinal, neurologic and ocular symptoms. Many
solid organs were macroscopically altered with a firm cream-white infiltrate. The heart
(490 g) was grossly distorted by a firm white infiltrate throughout both atria and ventricles,
and the epicardium was studded with white nodules. The infiltrate—detected throughout
the full myocardial thickness—consisted of cells intervening between myocytes singly, in
small clusters and in sheets with separation and destruction of the myocytes. Myocar-
dial inflammatory infiltration may occur in association with many diseases that can be
directly involved in the death process or contribute to death, and myocardial malignant
cells infiltration could mimic myocarditis, [16]. In case of myocarditis, the border between
physiological and pathological changes is poorly defined, and a detailed macroscopic
and microscopic description of cardiac findings is necessary [16]. In fact, according to
the guidelines for post-mortem investigation of sudden cardiac death recently updated
by the Association for European Cardiovascular Pathology [16,17], in the absence of my-
ocyte necrosis, small foci of inflammatory cells (even after immunohistochemistry), are not
sufficient evidence of myocarditis. Only the combined detection of microfocal infiltrates
in the myocardium by thorough histological and histochemical examination along with
the genetic analysis of cardiotropic viruses can support the diagnosis of virus-induced
myocarditis with fatal arrhythmia [18]. However, in this case, the specific morphology and
immunohistochemical properties of the malignant cells characterized by atypical epithe-
lioid or sarcomatoid CD68- and lysozyme-positive medium-sized cells are a reliable and
fundamental tool for the differential diagnosis. Immunohistochemistry is a comforting
method for diagnosis when morphology is not sufficient, especially in cases of myocardial
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damage, but also in head trauma and mechanical asphyxia [19–22]. In our case, nodal
subversion together with the morphology of the visibly atypical cellular elements and
therefore CD68 and lysozyme labelling (Figure 2) are consistent with a diagnosis of HS and
metastatic localization of cytologically atypical elements in the myocardium.

5. Conclusions

In each sudden unexpected death, pathologists and physicians are requested to find ev-
idence of a specific cause of death, and in particular to establish whether cardiac death is sec-
ondary to arrhythmic or nonarrhythmic mechanisms or otherwise to heart failure [21–24].
To the best of our knowledge, this is the first reported case of sudden death with no re-
markable macroscopic findings. The patient was asymptomatic, with no other diseases.
The cause of death was attributed to myocardial malignant cells infiltration mimicking
myocarditis with arrythmia. Therefore, haematological malignancies should be taken into
account in the differential diagnosis with viral myocarditis and sudden unexpected death.

Author Contributions: Conceptualization, G.M. and C.P.C.; methodology, G.M. and A.F.; validation,
G.M., A.C. and C.P.C.; formal analysis, G.M., A.F. and C.P.C.; investigation, G.M., A.F. and C.P.C.;
resources, P.C. and M.D.S.; data curation, A.C., P.C. and M.D.S.; writing—original draft preparation,
G.M., P.C., A.F. and C.P.C.; writing—review and editing, P.C., A.F. and C.P.C.; visualization, P.C. and
A.C.; supervision, G.M. and C.P.C.; project administration, A.F. and A.C. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Levine, E.G.; Hanson, C.A.; Jaszcz, W.; Peterson, B.A. True histiocytic lymphoma. Semin. Oncol. 1991, 18, 39–49. [PubMed]
2. Hornick, J.L.; Jaffe, E.S.; Fletcher, C.D. Extranodal histiocytic sarcoma: Clinicopathologic analysis of 14 cases of a rare epithelioid

malignancy. Am. J. Surg. Pathol. 2004, 28, 1133–1144. [CrossRef]
3. Swerdlow, S.H.; Campo, E.; Harris, N.L.; Jaffe, E.S.; Pileri, S.A. WHO Classification of Tumours of Haematopoietic and Lymphoid

Tissues, 4th ed.; IARC Press: Lyon, France, 2017; p. 467.
4. Perrone, M.A.; Intorcia, A.; Morgagni, R.; Marchei, M.; Sergi, D.; Pugliese, L.; Ferrante, P.; Chiocchi, M.; Borzi, M.; Romeo, F.

Primary cardiac lymphoma: The role of multimodality imaging. J. Cardiovasc Med. 2018, 19, 455–458. [CrossRef] [PubMed]
5. Rose-Inman, H.; Kuehl, D. Acute leukemia. Emerg. Med. Clin. N. Am. 2014, 32, 579–596. [CrossRef] [PubMed]
6. Mansueto, G.; Di Vito, A.; Belluomo, C.; Murino, P.; Natella, V.; Camastra, C.; Presta, I.; Malara, N.; de Rosa, G.; Donato, G.; et al.

A case of intravascular large B cell lymphoma: New clinical and immunohistochemical findings. Neuropathology 2016, 36, 496–503.
[CrossRef] [PubMed]

7. Dierksen, J.; Buja, L.M.; Chen, L. Clinicopathologic Findings of Hematological Malignancy: A Retrospective Autopsy Study. Ann.
Clin. Lab. Sci. 2015, 45, 565–573. [PubMed]

8. Warnke, R.; Weiss, L.; Chan, J.; Cleary, M.; Dorfman, R. Tumours of the Lymph Nodes and Spleen; Armed Forces Institute of Pathology:
Washington, DC, USA, 1995.

9. Wilson, M.S.; Weiss, L.M.; Gatter, K.C.; Mason, D.Y.; Dorfman, R.F.; Warnke, R.A. Malignant histiocytosis. A reassessment of
cases previously reported in 1975 based on paraffin section immunophenotyping studies. Cancer 1990, 66, 530–536. [CrossRef]

10. Sun, W.; Nordberg, M.L.; Fowler, M.R. Histiocytic sarcoma involving the central nervous system: Clinical, immunohistochemical,
and molecular genetic studies of a case with review of the literature. Am. J. Surg. Pathol. 2003, 27, 258–265. [CrossRef]

11. Zhang, X.; Kryston, J.J.; Michalak, W.A.; Zhang, K.; Lin, F.; Schuerch, C. Histiocytic sarcoma in the small intestine: A case report
with flow cytometry study and review of the literature. Pathol. Res. Pract. 2008, 204, 763–770. [CrossRef]

12. Franchino, C.; Reich, C.; Distenfeld, A.; Ubriaco, A.; Knowles, D.M. A clinicopathologically distinctive primary splenic histiocytic
neoplasm. Demonstration of its histiocyte derivation by immunophenotypic and molecular genetic analysis. Am. J. Surg. Pathol.
1988, 12, 398–404. [CrossRef]

13. Kobayashi, S.; Kimura, F.; Hama, Y.; Ogura, K.; Torikai, H.; Kobayashi, A.; Ikeda, T.; Sato, K.; Aida, S.; Kosuda, S.; et al. Histiocytic
sarcoma of the spleen: Case report of asymptomatic onset of thrombocytopenia and complex imaging features. Int. J. Hematol.
2008, 87, 83–87. [CrossRef] [PubMed]

http://www.ncbi.nlm.nih.gov/pubmed/1992523
http://doi.org/10.1097/01.pas.0000131541.95394.23
http://doi.org/10.2459/JCM.0000000000000668
http://www.ncbi.nlm.nih.gov/pubmed/29708910
http://doi.org/10.1016/j.emc.2014.04.004
http://www.ncbi.nlm.nih.gov/pubmed/25060251
http://doi.org/10.1111/neup.12300
http://www.ncbi.nlm.nih.gov/pubmed/27090763
http://www.ncbi.nlm.nih.gov/pubmed/26586710
http://doi.org/10.1002/1097-0142(19900801)66:3&lt;530::AID-CNCR2820660321&gt;3.0.CO;2-6
http://doi.org/10.1097/00000478-200302000-00017
http://doi.org/10.1016/j.prp.2008.03.009
http://doi.org/10.1097/00000478-198805000-00008
http://doi.org/10.1007/s12185-007-0008-9
http://www.ncbi.nlm.nih.gov/pubmed/18224419


Int. J. Environ. Res. Public Health 2021, 18, 12911 6 of 6

14. Akishima, Y.; Akasaka, Y.; Yih-Chang, G.; Ito, K.; Ishikawa, Y.; Lijun, Z.; Kiguchi, H.; Lipscomb, G.; Strong, J.P.; Ishii, T. Histiocytic
sarcoma with fatal duodenal ulcers. Pathol. Res. Pract. 2004, 200, 473–478. [CrossRef] [PubMed]

15. Haynes, H.R.; Melegh, Z.; Vanjani, S.; Cieka, M.; Beavers, S.; Rooney, N.; Purdue, B. Sudden unexpected death from an
undiagnosed histiocytic sarcoma in an adolescent female. Forensic Sci. Med. Pathol. 2016, 12, 486–490. [CrossRef] [PubMed]

16. Bonsignore, A.; Palmiere, C.; Buffelli, F.; Maselli, E.; Marzullo, A.; Orcioni, G.F.; Ventura, F.; De Stefano, F.; Dell’Erba, A. When is
myocarditis indeed the cause of death? Forensic Sci. Int. 2018, 285, 72–76. [CrossRef] [PubMed]

17. Basso, C.; Aguilera, B.; Banner, J.; Cohle, S.; d’Amati, G.; de Gouveia, R.H.; di Gioia, C.; Fabre, A.; Gallagher, P.J.; Leone, O.; et al.
Association for European Cardiovascular Pathology. Guidelines for autopsy investigation of sudden cardiac death: 2017 update
from the Association for European Cardiovascular Pathology. Virchows. Arch. 2017, 471, 691–705. [CrossRef] [PubMed]

18. Dettmeyer, R.B.; Lang, J.; Birngruber, C.G.; Letter to the editor regarding, A.; Bonsignore, C.; Palmiere, F.; Buffelli, E.; Maselli, A.;
Marzullo, G.; Fraternali Orcioni, F.; et al. When is myocarditis indeed the cause of death? Forensic Sci. Int. 2018, 285, 72–76.

19. Sblano, S.; Campobasso, C.P.; Zotti, F.; Arpaio, A.; Di Vella, G.; Colonna, M. Beta-APP immunoreactivity as diagnostic tool of
diffuse axonal injury (DAI). Rom. J. Leg. Med. 2012, 20, 89–94.

20. Campobasso, C.P.; Colonna, M.F.; Zotti, F.; Sblano, S.; Dell’Erba, A.S. An immunohistochemical study of pulmonary surfactant
apoprotein A (SP-A) in forensic autopsy materials. Rom. J. Leg. Med. 2012, 20, 1–12. [CrossRef]

21. Campobasso, C.P.; Dell’Erba, A.S.; Addante, A.; Zotti, F.; Marzullo, A.; Colonna, M. Sudden cardiac death and myocardial
ischemia indicators: A comparative study of four immunohistochemical markers. Am. J. Forensic Med. Pathol. 2008, 29, 154–161.
[CrossRef]

22. Mansueto, G.; Benincasa, G.; Capasso, E.; Graziano, V.; Russo, M.; Niola, M.; Napoli, C.; Buccelli, C. Autoptic findings of sudden
cardiac death (SCD) in patients with arrhythmogenic ventricular cardiomiopathy (AVC) from left ventricle and biventricular
involvement. Pathol. Res. Pract. 2020, 216, 153269. [CrossRef]

23. Campobasso, C.P.; Bugelli, V.; De Micco, F.; Monticelli, F. Sudden cardiac death in elderly: The post-mortem examination of senile
myocardium and myocardial infarction. JGG 2017, 65, 223–231.

24. Pitti, E.; Petrella, G.; Di Marino, S.; Summa, V.; Perrone, M.; D’Ottavio, S.; Bernardini, A.; Cicero, D.O. Salivary Metabolome and
Soccer Match: Challenges for Understanding Exercise induced Changes. Metabolites 2019, 9, 141. [CrossRef] [PubMed]

http://doi.org/10.1016/j.prp.2004.03.010
http://www.ncbi.nlm.nih.gov/pubmed/15310151
http://doi.org/10.1007/s12024-016-9800-2
http://www.ncbi.nlm.nih.gov/pubmed/27465385
http://doi.org/10.1016/j.forsciint.2018.01.027
http://www.ncbi.nlm.nih.gov/pubmed/29453007
http://doi.org/10.1007/s00428-017-2221-0
http://www.ncbi.nlm.nih.gov/pubmed/28889247
http://doi.org/10.4323/rjlm.2012.1
http://doi.org/10.1097/PAF.0b013e318177eab7
http://doi.org/10.1016/j.prp.2020.153269
http://doi.org/10.3390/metabo9070141
http://www.ncbi.nlm.nih.gov/pubmed/31336760

	Introduction 
	Materials and Methods 
	Results 
	Autopsy Findings 
	Toxicology Analysis 
	Histology and Immunohistochemistry. Microscopic Findings 

	Discussion 
	Conclusions 
	References

