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ABSTRACT: A 24-year-old man with no previous medical history was admitted to a local
hospital with pancytopenia after a recent “viral illness.” During his hospitalization, he de-
veloped sudden abdominal distension and hypotension. Surgical exploration of his abdomen
revealed a ruptured spleen. The spleen was removed, but the patient did not survive the
operation. We investigated this unexpected and unexplained hospital death for any traumatic
or iatrogenic injury. The cause of death after review of the clinical history, autopsy, and
microscopic sections was virus-associated hemophagocytic syndrome (VAHS). VAHS consists
of a generalized histiocytic proliferation and marked hemophagocytosis associated with a
systemic viral infection. Clinically it presents as pancytopenia and organomegaly. This recently
described entity is often confused with malignant histiocytosis. This is the first case report
of VAHS producing nontraumatic splenic rupture, thus adding to the differential diagnosis
of spontaneous splenic rupture and sudden natural death.
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Natural death is the most frequently encountered cause of death in the medical ex-
aminer’s office. Splenic rupture is an uncommon cause, usually due to infectious mono-
nucleosis and often affecting young adults. We present a case involving fatal splenic
rupture in a 24-year-old man who presented with a prolonged virallike illness and pan-
cytopenia. Although no specific viral etiology was uncovered, this is most likely viral-
associated hemophagocytic syndrome as described by Risdall et al. [7]. This is the first
case of viral-associated hemophagocytic syndrome that is associated with nontraumatic
splenic rupture.

Report

A 24-year-old man was in good health when he developed low-grade fever, fatigue,
anorexia, and weight loss (8 Ibs) over a period of 1 and one-half weeks. He did not
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improve on oral erythromycin. He was an outboard-motor technician and denied any
allergies, alcohol or drug abuse, and took no other medications. He denied any risk
factors for acquired immune deficiency syndrome (AIDS). He reportedly had no lymph-
adenopathy or skin rashes. He had hepatosplenomegaly. He denied any abdominal pain
or complaints. He was admitted to a local hospital after he was found to be pancytopenic.
His white blood count was 0.9 X 10%L, hemoglobin was 8.7 g/dL, and platelet count
was 34 X 10%L. His red blood cells were normochromic and normocytic with rare teardrop
forms. Occasional atypical plasmacytoid lymphotyces were present.

Serum total bilirubin was 1.6 mg/dL. Serum aspartate amino transferase (AST) and
alanine amino transferase (ALT) were both elevated at 117 U/L and 247 U/L respectively.
Serum ferritin was 2014 ng/mL (normal = 30 to 300). Prothrombin and partial throm-
boplastin times and fibrinogen were all within normal limits. Other immunologic and
microbiologic test results are summarized in Table 1.

He was initially treated with prednisone and vancomycin. He showed no clinical or
hematologic change until his seventh hospital day, when he developed sudden hypotension
and abdominal swelling. A ruptured spleen was removed during emergency laparotomy.
The patient did not survive this operation and he was referred to the medical examiner’s
office.

At postmortem examination, the skin was unremarkable, except for evidence of recent
surgery. No contusions or broken ribs were seen. Bilateral pleural effusions were present.
The lungs weighed 1220 and 790 g and were red, airless, and expressed abundant red
fluid. The 320 g heart had normal coronary arteries and myocardium. The 2970 g liver
was red-brown and swollen. The spleen was surgically absent and the lymph nodes were
slightly enlarged. The remaining organs, including the brain, were normal. Postmortem
blood was submitted for various serological tests summarized in Table 1.

Microscopic slides of the 530 gm spleen were available for review. The spleen was
described as soft, friable, and easily fractured. No masses or nodules were seen. Mi-
croscopically, the red pulp was congested and filled with histiocytes showing erythro-
phagocytosis (Fig 1). The histiocytes did not have cytologic features of malignancy. The
white pulp was normal. The bone marrow and lymph nodes contained similar histiocytes
with marked hemophagocytosis. Both red blood cells and nucleated cells were engulfed
by the ravenous scavengers (Fig. 2).

The liver showed alternating areas of congested and anemic parenchyma microscopi-
cally. Large collections of cytologically benign histiocytes filled the portal triads often
spilling out into the surrounding parenchyma. This was accompanied by individual he-
patocyte necrosis (Figs. 3 and 4). These histiocytes, as well as the kuppfer cells, showed
marked hemophagocytosis.

TABLE 1—Summary of premortem and postmortem testing.

Premortem Tests

Postmortem Tests

HCV—negative

CMV antibodies—negative
HIV—negative

ANA —negative
HBsAg-—negative
HBsAb-negative
HBcAb—negative

HAYV (IgM)—negative
Blood cultures—negative
Stool cultures—no pathogens

Heterophile, mono screen—negative
EBV VCA*“ IgG—1:40

EBV EBNA®—1:10

EBYV early Ag R+D*—1:20

CMV (IgG)—negative

HSV I (IgG)—negative

HSV 1I (IgG)—negative
Adenovirus Ab—Less than 1:8

“VCA —Viral capsid antigen.
SEBNA —Epstein-Barr nuclear antigen.

<R + D—restricted and diffuse types of early antigens.
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FIG. 1—Histiocytes with erythrophagocytosis within the splenic sinuses [Hematoxylin and eosin,
150x].

Examination of the lung revealed focal exudation containing fluid, red blood cells, and
histiocytes. Lymphocytes and polymorphonuclear leukocytes were sparse. Lymphocytes
and histiocytes were seen concentrated around bronchioles (Fig. 5), muscular vessels,
and within the interstium. No viral cytopathic effect was seen in any cells. Immunohis-

tochemistry failed to detect cytomegalovirus (CMV) and the herpes simplex viruses (I
and II).

FIG. 2—Cyrologically benign histiocytes engulf red blood cells and nucleated cells within the bone
marrow [Hematoxylin and eosin, 80x].
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FIG. 3—The portal regions are filled with lymphocytes and histiocytes. There are also foci of
extramedullary hematopoeisis and hepatocyte necrosis [Hematoxylin and eosin, 25x].

Discussion

Sudden death due to nontraumatic or spontaneous splenic rupture has many causes
(Table 2) and is often seen by medical examiners. We investigated this death because
traumatic or iatrogenic injury may have caused the splenic rupture and hemoperitoneum
in this previously healthy young man.

FIG. 4—Erythrophagocytosis is a dominant feature of the histiocytes infiltrating the liver [He-
matoxylin and eosin, 100x).
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FIG. 5— This bronchiole shows a lymphocytic and histiocytic infiltrate without necrosis of the
respiratory epithelium [Hematoxylin and eosin, 100x].

Viral-associated hemophagocytic syndrome (VAHS), also known as histiocytic med-
ullary reticulosis, is an imperfectly defined constellation of signs, symptoms, and labo-
ratory findings. There is a history of a virallike illness 2 to 6 weeks prior to the onset of
symptoms. The syndrome begins with increased fever, severe constitutional symptoms,
hepatosplenomegaly, lymphadenopathy, pancytopenia, elevated liver function tests, and
occasionally macular skin rash or pulmonary infiltrates on chest x-ray [2]. The peripheral
smear is usually unremarkable. Hyperferritinemia is a frequent laboratory finding [3,4].
The decedent had all these findings except for the skin rash or pulmonary infiltrates.
There is usually a viral infection (Table 3), however, nonviral agents and various diseases
have been implicated in this syndrome (Table 3). There was no evidence of CMV, Ebstein-
Barr virus, herpes simplex virus, hepatitis A, B, or C, human immunodeficiency virus,
adenovirus, bacterial, mycobacterial, or fungal infection in this patient.

The organs most often affected in VAHS are the bone marrow, lymph nodes, spleen,
and liver. Mature histiocytes with benign cytologic features are prominent in each of
these organs. In the liver, they overrun the portal areas spilling into the sinusoids pro-
ducing focal hepatocellular necrosis. Striking hemophagocytosis by these histiocytes ac-
count for the syndrome’s name. Phagocytosis of red blood cells, platelets, and white cells
results in pancytopenia. The leptomeninges are rarely involved {2]. Except for the men-
inges, all of the above organs were affected in the decedent. The infiltration of the splenic
capsule by these cells, as in infectious mononucleosis, accounted for the spontaneous
rupture of the spleen.

VAHS can be confused with malignant histiocytosis [5]. The histiocytes in malignant
histiocytosis are immature with malignant cytologic features. The cells are large, 20 to
40w, with reticular nuclear chromatin, variably prominent nucleoli, a high nu-
clear:cytoplasmic ratio, and deeply basophilic cytoplasm containing a few sharply defined
clear 1 to 2. vacuoles. There is usually no hemophagocytosis in these malignant histio-
cytes. The bone marrow is usually not involved at the time of diagnosis in malignant
histiocytosis {1,2]. These negative findings are helpful in the differential diagnosis. The
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TABLE 2—Causes of non-traumatic splenic rupture.

Viral

Epstein-Barr virus [7-16]
Infectious hepatitis [17,18]
Mumps [19]
Viral-Associated Hemophagocytic syndrome
HIV infection [20]
Varicella-zoster [21]

Bacterial
Infectious endocarditis [22-24]
Typhoid fever [25]

Parasitic

Malaria [26-28]

Hematologic Malignancies/Disorders

Hairy cell leukemia [29]

Lymphoma [30,31]

Mycosis fungoides [32]

Acute and chronic granulocytic leukemia [17,33-37]
Myelodysplastic syndrome [38]

Waldenstrom’s macroglobulinemia [33]

Hemophilia [39]

Other Malignancies and Tumors

Angiosarcoma [40,41]
Metastatic carcinoma [42-45]
Metastatic melanoma [33]
Capillary hemangioma [46]

Connective Tissue Disorders/Vasculitis

Periarteritis nodosa [47,48]
Rheumatoid arthritis [49-51]
Amyloidosis [52]

Miscellaneous

Peliosis [53]

Abdominal ectopic pregnancy [54,55]
Chronic pancreatitis/pseudocyst [56,57]
Crohn’s disease [58]

Sarcoidosis [59,60]

Splenic artery aneurysm [6],62]
Uremia [63]

use of immunohistochemistry has shown that the majority of cells in malignant histio-
cytosis contain T-cell antigens. These authors now favor replacing the term malignant
histiocytosis with sinusoidal large cell lymphoma [6]. The malignant features were not
present in the decedent.

Risdall’s original article had two different clinical groups. One group (14 patients)
were immunosuppressed, predominantly renal transplant patients. The other group (5
patients) developed VAHS in the absence of an underlying disease [I]. In those patients
without an underlying disease or immunosuppression, only two had conclusively diag-
nosed viral infections (EBV and adenovirus). The lymphocytic bronchiolitis in the de-
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TABLE 3— Disorders and pathogens associated with viral-associated hemophagocytic syndrome.

Epstein-Barr virus (EBV) [1,64-69)]
Cytomegalovirus (CMV) [1,70,71]
Measles [72]

Parvovirus B19 [73,74]

Herpes zoster [75]

Echovirus [I]

Coxsackie A9 [76]

Leismaniasis [77]

Brucellosis [78]

Tuberculosis [79-82]
Trichosporon beigelii [83]

Gram negative bacteria [82-85]
Unknown [82,86]

Peripheral T-cell lymphoma [82,87-89]

Acute and chronic lymphocytic leukemia [90,91]
X-linked lymphoproliferative syndrome [66,67]
Hodgkin’s and non-Hodgkin’s lymphoma [92,93]
Germ cell tumor [94]

Gastric carcinoma (95}

Ovarian carcinoma [82]

cedent suggests a viral agent, however, viral antibody titers and immunohistochemistry
failed to detect a specific agent. We did not test for every possible virus known.

In summary, we presented a case of nontraumatic splenic rupture in a 24-year-old man
who had the clinical course and autopsy findings seen in viral-associated hemophagocytic
syndrome. Although a viral etiology is suspected, it could not be confirmed in this case.
VAHS should be included in the differential diagnosis of spontancous or nontraumatic
rupture of the spleen.

References

[1] Risdall, R. J., McKenna, R. W., Nesbit, M. E., Krivit, W., Balfour, Jr., H. H., Simmons, R.
L., and Brunning, R. D., “Virus-Associated Hemophagocytic Syndrome,” Cancer, Vol. 44,
No. 3, Sept. 1979, pp. 993-1002.

[2] McKenna, R. W., Risdall, R. J., and Brunning, R. D., “Virus Associated Hemophagocytic
Syndrome,” Human Pathology, Vol. 12, No. 5, May 1981, pp. 395-398.

[3] “Hyperferritinemia in Malignant Histiocytosis and Virus-Associated Hemophagocytic Syn-
drome [Letter],” New England Journal of Medicine, Vol. 316, No. 6, Feb. 1987, pp. 346-347.

[4] Esumi, N., Ikushima, S., Hibi, S., Todo, S., and Imashuku, S., “High Serum Ferritin Level
as a Marker of Malignant Histiocytosis and Virus-Associated Hemophagocytic Syndrome,”
Cancer, Vol. 61, No. 10, May 1988, pp. 2071-2076.

[5] Horny, H. P., Inniger, R., Kaiserling, E., and Busch, F. W., “Hemophagocytic Syn-
drome:Differential Diagnostic Aspects in a Case of Well-Differentiated Malignant Histiocy-
tosis,” Pathology, Research, and Practice, Vol. 183, No. 1, Feb. 1988, pp. 80-87.

[6] Wilson, M. S., Weiss, L. M., Gatter, K. C., Mason, D. Y., Dorfman, R. F., and Warnke, R.
A., “Malignant Histiocytosis: A Reassessment of Cases Previously Reported in 1975 Based on
Paraffin Section Immunophenotyping Studies,” Cancer, Vol. 66, Aug. 1990, pp. 530-536.

[7] Heldrich, F. J. and Sainz, D., “Infectious Mononucleosis with Splenic Rupture,” Maryland
State Medical Journal, Vol. 33, No. 1, Jan. 1984, pp. 40-41.

[8] Murray, B. J., “Medical Complications of Infectious Mononucleosis,” American Family Phy-
sician, Vol. 30, No. 5, Nov. 1984, pp. 195-199.

[9] Jones, T. J., Pugsiey, W. G., and Grace, R. H., “Fatal Spontaneous Rupture of the Spleen
in Asymptomatic Infectious Mononucleosis,” Journal of the Royal College of Surgeons of
Edinburgh, Vol. 30, No. 6, Dec. 1985, p. 398.

[10] Hofig, G. and Dettbarn, M., ‘‘Spontaneous Rupture of the Spleen in Infectious Mononu-
cleosis,” Zentralblatt fiir Chirurgie, Vol. 110, No. 23, Dec. 1985, pp. 1471-1473.

[11] Hyun, B. H., Varga, C. F. and Rubin, R. J., “Spontaneous and Pathologic Rupture of the
Spleen,” Archives of Surgery, Vol 104, No. 5, May 1972, pp. 652-657.



1414  JOURNAL OF FORENSIC SCIENCES

[12] Rotolo, J. E., “Spontaneous Splenic Rupture in Infectious Mononucleosis,” American Journal
of Emergency Medicine, Vol. 5, No. 5, Sept. 1987, pp. 383-385.

[13] King, R. B., “Spontaneous Rupture of the Spleen in Infectious Mononucleosis,” New England
Journal of Medicine, Vol. 224, No. 25, June 1941, pp. 1058-1060.

[14] Frecentese, D. F. and Cogbill, T. H., “Spontaneous Splenic Rupture in Infectious Mononu-
cleosis,” American Surgeon, Vol. 53, No. 9, Sept. 1987, pp. 521-523.

[15] Rutkow, I. M., “Rupture of the Spleen in Infectious Mononucleosis—A Critical Review,”
Archives of Surgery, Vol. 113, 1978, pp. 718-720.

[16] Safran, D. and Bloom, G. P., “Spontaneous Splenic Rupture Following Infectious Mononu-
cleosis,” American Surgeon, Vol. 56, No. 10, Oct. 1990, pp. 601-605.

[17] Van Landingham, S. B., Rawls, D. E., and Roberts, J. W., “Pathological Rupture of the
Spleen Associated with Hepatitis A,” Archives of Surgery, Vol. 119, No. 2, Feb. 1984, pp.
224-225.

[18] Wood, C. J., “Pathological Aspects of Acute Epidemic Hepatitis,” Archives of Pathology, Vol.
41, 1946, pp. 345-375.

[19] Massad, M., Murr, M., Razzouk, B., Nassourah, Z., Sankari, M., and Najjar, F., “‘Spontaneous
Splenic Rupture in an Adult with Mumps: A Case Report,” Surgery, Vol. 103, No. 3, March
1988, pp. 381-382.

[20] Mirchandani, H. G., Mirchandani, I. H., and Pak, M. S., “Spontaneous Rupture of the Spleen
Due to Acquired Immunodeficiency Syndrome in an Intravenous Drug Abuser,” Archives of
Pathology and Laboratory Medicine, Vol. 109, No. 12, Dec. 1985, pp. 1114-1116.

[21] Yagin, H. U., “Spontaneous Rupture of the Spleen in the Prodromal Period of Chickenpox,”
Postgraduate Medical Journal, Vol. 45, 1969, pp. 51-53.

[22] Baron, J. M., Weinshelbaum, E. I., and Block, G. E., “Splenic Rupture Associated with
Bacterial Endocarditis and Sickle Cell Trait,” Journal of the American Medical Association,
Vol. 205, 1968, pp. 112-114.

[23] Senecky, J. G., Passwell, J., Iuchtamn, M., Pelled, B. and Wagner, Y., “Rupture of the Spleen
Complicating Infective Endocarditis,” American Journal of Diseases of Children, Vol. 135,
1981, pp. 1144-1145.

[24] Pringle, S. D., McCartney, A. C., and Cobbe, S. M., “Spontaneous Splenic Rupture as
Complication of Infective Endocarditis,” International Journal of Cardiology, Vol. 19, No. 3,
June 1988, pp. 384-386.

[25] Miale, J. B. and Rywlin, A. M., “Hematopoietic System: Reticuloendothelium, Spleen, Lymph
Nodes, Bone Marrow, and Blood,” Chapter 34 in Anderson, W. A. D. and Kissane, J. M.
(Eds) Pathology, 7th Edition, C.V. Mosby Co., St. Louis, 1977, pp. 1494-1495.

[26] Hershey, F. B. and Lubitz, J. M., “‘Spontaneous Rupture of the Malarial Spleen-Case Report
and Analysis of 64 Reported Cases,” Annals of Surgery, Vol. 127, No. 1, Jan. 1948, pp. 40—
57.

[27] Touze, J. E., Garnotel, E., Martet, G., Ducourau, J. P., Beautie, D., et al., “Spontaneous
Spleen Rupture in Malaria,” Transactions of the Royal Society of Tropical Medicine and Hy-
giene, Vol. 83, No. 2, Mar.-Apr. 1989, pp. 161.

[28] Davis, R., “Spontaneous Rupture of the Pathological Spleen in Malaria,” South African Medical
Journal, Vol. 47, No. 39, Oct. 1973, pp. 1801-1803.

[29] Westbrook, C. A. and Golde, D. W., “Clinical Problems in Hairy Cell Leukemia: Diagnosis
and Management,” Seminars in Oncology, Vol. 11, No. 4, Suppl. 2, Dec. 1984, pp. 514-522.

[30] Berrebi, A., Bustan, A., Mashiah, A., and Hurwitz, N., “Splenic Rupture as a Presenting
Sign of Lymphoma of the Spleen,” Israel Journal of Medical Sciences, Vol. 20, No. 1, Jan.
1984, pp. 66-67.

[31] Bauer, T. W., Haskins, G. E. and Armitage, J. O., “Splenic Rupture in Patients with He-
matologic Malignancies,” Cancer, Vol. 48, No. 12, Dec. 1981, pp. 2729-2733.

[32] Bennet, S. R., Greer, J. P., Stein, R. S., Glick, A. D., Cousar, J. B., and Collins, R. D.,
“Death Due to Splenic Rupture in Suppressor Cell Mycosis Fungoides—A Case Report,”
American Journal of Clinical Pathology, Vol. 82, No. 1, July 1984, pp. 104-109.

[33] Karakousis, C. P. and Elias, E. G., “Spontaneous (Pathologic) Rupture of Spleen in Malig-
nancies,” Surgery, Vol. 76, 1974, pp. 674-677.

[34] Shih, L. Y. and Su, I J., “Chronic Myeloid Leukemia Manifesting as Spontaneous Splenic
Rupture and Terminating in Megakaryoblastic Transformation,” Medical and Pedjatric On-
cology, Vol. 15, No. 1, 1987, pp. 31-37.

[35] Canady, M. R., Welling, R. E., and Strobel, S. L., “Splenic Rupture in Leukemia,” Journal
of Surgical Oncology, Vol. 41, No. 3, July 1989, pp. 194-197.

[36] Hynes, H. E., Silverstein, M. N., and Fawcett, K. J., “Spontaneous Rupture of Spleen in
Acute Leukemia—Report of Two Cases,” Cancer, Vol, 17, No. 10, Oct. 1964, pp. 1356-1360.

[37] Nestok, B. R., Goldstein, J. D., and Lipkovic, P., “Splenic Rupture as a Cause of Sudden



BELL AND WRIGHT - FATAL VIRUS AND SPLENIC RUPTURE 1415

Death in Undiagnosed Chronic Myelogenous Leukemia,” American Journal of Forensic Med-
icine and Pathology, Vol. 9, No. 3, Sept. 1988, pp. 241-245.

[38] Raafat, A., Mills, M. J., Traub, N. E., Townend, D. M., and Hoffbrand, A. V_, “Spontaneous
Splenic Rupture in Myelodysplastic Syndrome [Letter],” European Journal of Haematology,
Vol. 42, No. 4, April 1989, pp. 410-411.

[39] Brock, J. and Newnan, P. E., “Spontaneous Rupture of the Spleen in Hemophilia,” Archives
of Internal Medicine, Vol. 115, 1965, pp. 595-597.

[40] Autry,]. R., and Weitzner, S., “‘Hemangiosarcoma of the Spleen with Spontaneous Rupture,”
Cancer, Vol. 35, No. 2, Feb. 1975, pp. 534-539.

[41] Simansky, D. A., Schiby, G., Dreznik, Z., and Jacob, E. T., “Rapid Progressive Dissemination
of Hemangiosarcoma of the Spleen Following Spontaneous Rupture,” World Journal of Sur-
gery, Vol. 10, No. 1, Feb. 1986, pp. 142-145.

[42] Goldstein, H. S., “Spontaneous Rupture of the Spleen Secondary to Metastatic Carcinoma,”
Southern Medical Journal, Vol. 59, 1966, pp. 261 and 267.

[43] Rydell, W. B. and Ellis, E. G., “Spontaneous Rupture of Spleen from Metastatic Carcinoma,”
Journal of the American Medical Association, Vol. 240, 1978, pp. 53-54.

[44] Horie, Y., Suon, T., Hirayama, C., and Nagasaka, R., “Spontaneous Rupture of the Spleen
Secondary to Metastatic Hepatocellular Carcinoma,” American Journal of Gastroenterology,
Vol. 77, No. 11, 1982, pp. 882-884.

[45] al-Obaidi, S. M., “Spontaneous Rupture of the Spleen Due to Metastatic Carcinoma,” British
Journal of Clinical Practice, Vol. 43, No. 10, Oct. 1989, pp. 385-386.

[46] Kaplan, J., and McIntosh, G. S., “Spontaneous Rupture of a Splenic Vascular Malformation—
A Report of Three Cases and Review of the Literature,” Journal of the Royal College of
Surgeons of Edinburgh, Vol. 32, No. 6, Dec. 1987, pp. 346—347.

[47] Fallingborg, J., Laustsen, J., Jakobsen, J., Winther, P., and Svanholm, H., “Atraumatic
Rupture of the Spleen in Periarteritis Nodosa,” Acta Chirurgica Scandinavica, Vol. 151, No.
1, Jan. 1985, pp. 85-87.

[48] Ford, G. A., Bradley, J. R., Appleton, D. S., Thiru, S., and Calne, R. Y., “Spontaneous
Splenic Rupture in Polyarteritis Nodosa, Postgraduate Medical Journal,” Vol. 62, No. 10, Oct.
1986, pp. 965—966.

[49] Marcus, R. W., “Rupture of the Spleen in Rheumatoid Arthritis,” Annals of Rheumatic Dis-
eases, Vol. 44, No. 2, Feb. 1985, p. 142.

[50] Pena, J. M., Garcia Alegria, J., Crespo, M., Girjon, J., and Vasques, J. J., “Spontaneous
Rupture of the Spleen in Rheumatoid Arthritis,” Annals of Rheumatic Disease, Vol. 43, 1984,
p- 539.

[51] Haskard, D. O., Higgens, C. S., Temple, L. N_, and Currey, H. L., “Spontaneous Rupture
of the Spleen in Rheumatoid Arthritis,” Annals of Rheumatic Diseases, Vol. 42, 1983, pp.
411-414.

[52] Kozicky, O. J., Brandt, L. J., Lederman, M., and Milcu, M., “Splenic Amyloidosis—A Case
Report of Spontaneous Splenic Rupture with a Review of the Pertinent Literature,” American
Journal of Gastroenterology, Vol. 82, No. 6, June 1987, pp. 582-587.

[53] Diebold, J., and Audouin, J., “Peliosis of the Spleen: Report of a Case Associated with Chronic
Myelomonocytic Leukemia Presenting with Spontaneous Splenic Rupture,” American Journal
of Surgical Pathology, Vol. 7, No. 2, March 1983, pp. 197-204.

[54] Caruso, V. and Hall, W. H., ‘“Primary Abdominal Pregnancy in the Spleen: A Case Report,”
Pathology, Vol. 16, No. 1, Jan. 1984, pp. 93-94.

[55] Huber, D. E., Martin, S. D., and Orlay, G., ““A Case Report of Splenic Pregnancy,” Australian
& New Zealand Journal of Surgery, Vol. 54, No. 1, Feb. 1984, pp. 81-82.

[56] McMahon, N. G., Norwood, S. H., and Silva, J. S., “Pancreatic Pseudocyst with Splenic
Involvement— An Uncommon Complication of Pancreatitis,”” Southern Medical Journal, Vol.
81, No. 7, July 1988, pp. 910-912.

[57] Shafiroff, B. B., Berkowitz, D., Li, J. K., and Fletcher, P., “Splenic Erosion and Hemorrhage
Secondary to Pancreatic Pseudocyst,” American Journal of Gastroenterology, Vol. 68, No. 2,
Aug. 1977, pp. 145-153.

[58] Nichols, T., Wright, F. M., Pyeatte, J., et al., “Spontaneous Rupture of the Spleen—An
Unusual Complication of Crohn’s Disease,” American Journal of Gastroenterology, Vol. 75,
1981, pp. 226-228.

[59] James, I. and Wilson, A. J., “‘Spontaneous Rupture of Spleen in Sarcoidosis,” British Journal
of Surgery, Vol. 33, 1946, pp. 280-282.

[60] Sharma, O. P., “Splenic Rupture of Sarcoidosis—Rupture of an Unusual Case,” American
Review of Respiratory Disease, Vol. 96, 1967, pp. 101-102.

[61] Brems, J. J., Hiatt, J. R, Lein, A. S., Colonna, J. O. and Busuttil, R. W., “Splenic Artery
Aneurysm Rupture Following Orthotopic Liver Transplantation,” Transplantation, Vol. 45,
No. 6, June 1988, pp. 1136-1137.



1416 JOURNAL OF FORENSIC SCIENCES

[62] Pomerantz, R. A., Eckhauser, F. E., Strodel, W. E., Knol, J. A., and Turcotte, J. G., “Splenic
Aneurysm Rupture in Cirrhotic Patients [Letter],” Archives of Surgery, Vol. 121, No. 9, Sept.
1986, pp. 1095-1096.

[63] Lund, L., Nielsen, F. B., and Sirensen, K., “Spontaneous Rupture of the Spleen in a Patient
with Uremia [Letter],” Clinical Nephrology, Vol. 29, No. 2, Feb. 1988, pp. 107-108.

[64] Christensson, B., Braconier, J. H., Winqvist, I., Relander, T., and Dictor, M., “Fulminant
Course of Infectious Mononucleosis with Virus-Associated Hemophagocytic Syndrome,” Scan-
dinavian Journal of Infectious Diseases, Vol. 19, No. 3, 1987, pp. 373-379.

[65] Mvoczek, E. C., Weisenburger, D. D., Grierson, H. L., Markin, R., and Purtilo, D. T., “Fatal
Infectious Mononucleosis and Virus-associated Hemophagocytic Syndrome,” Archives of Pa-
thology and Laboratory Medicine, Vol. 111, No. 6, June 1987, pp. 530-535.

[66] Grierson, H. L.” and Purtilo, D. T., “Epstein-Barr Virus Infections in Males with the X-linked
Lymphoproliferative Syndrome,” Annals of Internal Medicine, Vol. 106, No. 4, April 1987,
pp- 538-545.

[67] Sullivan,J. L., Woda, B. A., Herrod, H. G., Koh, G., Rivara, F. P., and Mulder, C., “Epstein-
Barr Virus Associated Hemophagocytic Syndrome-Virological and Immunopathological Stud-
ies,” Blood, Vol. 65, No. 5, May 1985, pp. 1097-1104.

[68] Wilson, E. R., Malluh, A, Stagno, S., and Crist, W. M., ‘Fatal Epstein-Barr Virus-associated
Hemophagocytic Syndrome,” Journal of Pediatrics, Vol. 98, No. 2, Feb. 1981, pp. 260-262.

[69] Cohen, R. A., Hutter, J. J., Jr., Boxer, M. A., and Goldman, D. S., Histiocytic Medullary
Reticulosis Associated with Acute Epstein-Barr Virus Infection, American Journal of Pediatric
Hematology and Oncology, Vol. 2, No. 3, 1980, pp. 245-248.

[70] Takasaki, N., Kaneko, Y., Maseki, N., Sakurai, M., Shimamura, K., and Takayama, S.,
“Hemophagocytic Syndrome Complicating T-cell Acute Lymphoblastic Leukemia with a Novel
t(11;14)(p15;q11) Chromosome Translocation,” Cancer, Vol. 59, No. 3, Feb. 1987, pp. 424-
428.

[71] Danish, E. H., Dahms, B. B., and Kumar, M. L., “Cytomegalovirus Associated Hemophag-
ocytic Syndrome,” Pediatrics, Vol. 75, No. 2, Feb. 1985, pp. 280-283.

[72] Peral, P. L., Abu-Faraskh, H., Starke, J. R., Dreyer, Z., Louis, P. T., and Kilpatrick, J. B.,
“Neuropathology of Two Fatal Cases of Measles in the 1988-1989 Houston Epidemic,” Pe-
diatric Neurology, Vol. 6, No. 2, Mar.-April 1990, pp. 126-130.

[73] Boruchoff, S. E., Woda, B. A, Pihan, G. A., Durbin, W. A., Burstein, D., and Blacklow, N.
R., “Parvovirus B19-Associated Hemophagocytic Syndrome,” Archives of Internal Medicine,
Vol. 150, No. 4, April 1990, pp. 897-899.

[74] Koch, W., Massey, G., Russell, C., and Adler, S., “Manifestations and Treatment of Human
Parvovirus B19 Infection in Immunocompromised Patients,” Journal of Pediatrics, Vol. 116,
No. 3, March 1990, pp. 355-359.

[75] Azuma, E., Tabata, N., Shibata, T., Komada, Y., Ito, M., et al., “G-CSF Enhanced Gran-
ulocyte Production in a Child with Severe Neutropenia in the Setting of Fatal Virus-Associated
Hemophagocytic Syndrome,” American Journal of Hematology, Vol. 35, No. 4, Dec. 1990,
pp- 266-268.

[76] Guerin, C., Pozzetto, B., and Berthoux, F., “Hemophagocytic Syndrome Associated with
Coxsachie Virus A 9 Infection in a Non-immunosuppressed Adult [Letter],” Intensive Care
Medicine, Vol. 15, No. 8, 1989, pp. 547-548.

[77] Broeckaert-Van Orshoven, A., Michielsen, P., and Vandepitte, J., “Fatal Leishmaniasis in
Renal-Transplant Patient,” Lancet, Vol. 2, 1979, pp. 740-741.

[78] Zunazu, J. P., Duran,J. W., and Julia, A. F., “Hemophagocytosis in Acute Brucellosis [Letter],”
New England Journal of Medicine, Vol. 301, No. 21, 22 Nov. 1979, pp. 1185-1186.

[79] Campo, E., Condom, E., Miro, M., Cid., M., and Romagosa, V., “Tuberculosis-Associated
Hemophagocytic Syndrome: A Systemic Process,” Cancer, Vol. 58, No. 12, Dec. 1985, pp.
2640-2645.

[80] Browett, P. T., Varcoe, A. R., Fraser, A. G., and Ellis-Pegler, R. B., “Disseminated Tu-
berculosis Complicated by the Hemophagocytic Syndrome,” Australian and New Zealand Jour-
nal of Medicine, Vol. 18, No. 1, 1988, pp. 79-80.

[81] Barnes, N., Bellamy, D., Ireland, R., et al., “Pulmonary Tuberculosis Complicated by Hem-
ophagocytic Syndrome and Rifampin-induced Tubulointerstitial Nephritis,” British Journal of
Diseases of Chest, Vol. 73, 1984, pp. 395-403.

[82] Chan,J.K.,Ng,C.S.,and Law, C. K., Ng, W. F. and Wong, K. F., “Reactive Hemophagocytic
Syndrome—A Study of 7 Fatal Cases,” Pathology, Vol. 19, No. 1, Jan. 1987, pp. 43-50.

[83] Palacio, A., Albanil, R., Sotelo, T., and Kalter, D., “Disseminated Neonatal Trichosporosis
Associated with the Hemophagocytic Syndrome,” Pediatric Infectious Disease Journal, Vol. 9,
No. 7, July 1990, pp. 520-522.

[84] Risdall, R. J., Brunning, R. D., Hernandez, J. 1., and Gordon, D. H., “Bacteria-Associated
Hemophagocytic Syndrome,” Cancer, Vol. 54, No. 12, Dec. 1984, pp. 2968-2972.



BELL AND WRIGHT  FATAL VIRUS AND SPLENIC RUPTURE 1417

[85] de la Serna, F. J., Lopez, J. I., Garcia-Marcilla, A., Ortiz-Conde, M. C., and Mestre, M. J.,
“Hemophagocytic Syndrome Causing Complete Bone Marrow Failures,” Acta Haematologica,
Vol. 82, No. 4, 1989, pp. 197-200.

[86] Close, P., Freidman, D., and Uri, A., “Viral-associated Hemophagocytic Syndrome [clinical
conference],” Medical and Pediatric Oncology, Vol. 18, No. 2, 1990, pp. 119-122.

[87] Falini, B., Pileri, S., De Solas, I., Martelli, M. F., Mason, D. Y., et al., “Peripheral T-Cell
Lymphoma Associated with Hemophagocytic Syndrome,” Blood, Vol. 75, No. 2, Jan. 1990,
pp. 434-444.

[88] Chan, E. Y., Pi, D, Chan, G. T., Todd, D., and Ho, F. G., Peripheral T-cell Lymphoma
Presenting as Hemophagocytic Syndrome, Hematological Oncology, Vol. 7, No. 4, 1989, pp.
275-285.

[89] Kueck, B. D., Hanson, C. A., Weissman, D. E., and Bayliss, K., “Primary Lymph Node
Presentation of Angiocentric Lymphoma Associated with Features of a Hemophagocytic Syn-
drome,” American Journal of Hematology, Vol. 30, No. 2, Feb. 1989, pp. 104-111.

[90] Skarin, A. T., Karb, K., and Reynolds, E. S., “Acute Leukemia Terminating as Histiocytic
Medullary Reticulosis,” Archives of Pathology, Vol. 93, March 1972, pp. 256-260.

[91] Manoharan, A., Catovsky, D., Lampert, I. A., Al-Mashadhani, Gordon-Smith, E. C., and
Gallon, D. A., “Histiocytic Medullary Reticulosis Complicating Chronic Lymphocytic Leu-
kemia-—Malignant or Reactive?,” Scandinavian Journal of Haematology, Vol. 26, 1981, pp.
5-13.

[92] Korman, L. Y., Smith, J. R., Landaw, S. A_, and Davey F. R., “Hodgkin’s Disease-Intra-
medullary Phagocytosis with Pancytopenia.” Annals of Internal Medicine. Vol. 91, 1979, pp.
60-61.

[93] Jaffe, E. S., Coste, J., Fauci, A. S., Cossman, J., and Tsokos, M., “Malignant Lymphoma
and Erythrophagocytosis Simulating Malignant Histiocytosis,” American Journal of Medicine,
Vol. 75, 1983, pp. 741-749.

[94] Myers, T. J., Kessimian, N., and Schwartz, S., “Mediastinal Germ Cell Tumor Associated
with the Hemophagocytic Syndrome,” Annals of Internal Medicine, Vol. 109, No. 6, Sept.
1988, pp. 504-505.

[95] James, L. P., Stass, S. A., Peterson, V., and Schumacher, H. R., “Abnormalities of Bone
Marrow Simulating Histiocytic Medullary Reticulosis in a Patient with Gastric Carcinoma,”
American Journal of Clinical Pathology, Vol. 71, No. 5, May 1979, pp. 600-602.

Address requests for reprints or additional information to
Michael D. Bell, M.D.

Broward County Medical Examiner’s Office

5301 SW 31st Ave.

Ft. Lauderdale, FL 33312





