
Introduction

Sudden death caused by sarcoidosis is certainly
exceptional. In fact, clinical literature includes very
few cases that might belong to this category accord-
ing to clinical and forensic definition. Chronicity of
this disease has been well defined since the time of

Hutchinson (1) who described its site on the skin (2)
at the end of the nineteenth century and denominat-
ed it after a second remark (3).Then the study of skin,
lymph nodes and other involved organs biopsies (4)
permitted the description of the sarcoid (5, 6).When
skin (erythema pernio) (7) and visceral manifestations
had been recognized as expressions of the same dis-
ease (8), related studies were continued, but precise
etiology and clinical features of the disease were not
found (9). Thanks to the American Thoracic Society,
we have diagnostic and therapeutic protocols (10) of
the disease, throughout the world and in every ethnic
group, which predominantly affects young people and
young adults of both sexes (11) with a 2:1 ratio be-
tween males and females (12) and a greater preva-
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lence in blacks than in whites (13). Its features pertain
to a chronic inflammatory disease (14), multisystemic
(15), difficult to diagnose and of unknown etiology
(16). Skin lesions, consisting of noncaseating granu-
lomas (17), may appear as its only manifestation, as
well as morbidity of lymph nodes and lung (18), the
latter involved in 75% of cases (19) in bilateral hilar
lymphadenopathy and parenchymal infiltration (10).
Granulomatous disease may, however, involve other
organs (20) and combine with systemic disorders
(21), locating on bones (10), skin (16), eyes (22), and
lacrimal glands (23), salivary glands (10), heart (23)
and muscles (10), peritoneum (23), liver and spleen
(18), CNS (10) and the urogenital organs (13). How-
ever, the absence of cutaneous manifestations (a note-
worthy symptom for a patient) is actually considered
to be a possible expression of the disease. The case
presented here relates to a story in which the diagno-
sis of sarcoidosis was made only at the dissecting
table, within a paucisymptomatic event despite the
advanced state of disease that led to a decease clearly
definable as unexpected death.

The case

A young South American woman aged 24, who
had been residing in Italy for about a year since her
marriage, was found unconscious at home by her
husband when he came back from work in the
evening. The couple had left home as usual in the
morning. She was rescued and taken to hospital;
there, she died shortly after despite resuscitative
measures.The medical records presented by her hus-
band showed nothing significant; the girl had never
undergone surgical or medical services, was nulli-
parous, had a regular life style, and she was not tak-
ing any medication or alcohol or drugs. She worked
as a waitress in a hotel. In the last two months of her
life, she complained about occasional episodes of
spotting, but she did not undergo any gynecological
examination. For about a week before her death, she
had been experiencing a deep fatigue and stated that
she did not feel like working as requested to. The
night before, feeling sick, she had no dinner, and
even referred to retching without vomiting. The
Court, on suspicion of possible criminal causes, or-
dered the examination of her corpse at the Institute
of Legal Medicine.

Necropsy findings

The corpse of the young woman, weighing 54
kg and 158 cm tall, showed a proper nutritional state
at the dissecting table and was well-preserved; no
signs somehow meaningful or due to any harm were
evident to external examination. A detailed observa-
tion of the skin did not reveal any pathological as-
pect on any of its surface. Head dissection evidenced
the dura mater firmly adherent to the neurocranium,
and thickened and fibrotic leptomeninges, opaqued,
in all their entirety (Figure 1). The brain, with flat-
ter convolutions and shallower furrows than usual,
showed small areas of discoloration on its surface,
thin and atrophic parenchyma with dilated lateral
ventricles filled with cerebrospinal fluid, as a result of
hydrocephalus. At thorax dissection the lungs,
weighing 320 g the left and 370 g the right, appeared
homogeneous in their aspect, violaceous and ex-
panded; they showed an increased consistency and
an emission of whitish foam at their cut and press-
ing. The heart, weighing 230 g, of normal shape and
volume, showed smooth and bright epicardium, reg-
ular parietal and valvular endocardium, pale my-
ocardium with well preserved fascicles and absence
of pathologic finding. Abdominal and urogenital vis-
cera appeared, macroscopically, free from injury and
corresponded to the age of the victim, with the ex-
ception of the bilateral lateral cervical lymph nodes
and of the pelvic lymph nodes, all increased in size
and showing hard-elastic consistency. After the au-
topsy, all the parts of the brain, spinal cord, heart and
genitals were extracted together with fragments of
all the other organs and body fluids, as required by
subsequent toxicological and histopathological labo-
ratory investigations. Chemical-toxicological inves-
tigations carried out on body fluids and organs at the
Division of Forensic Toxicology, University of Mi-
lan, were completely negative. From all the pieces of
organs, removed and fixed in 10% buffered formalin,
histological specimens were prepared by standard
methods with 2 µ thick laminar sections , then
stained with Hematoxylin-Eosin. Through observa-
tion by optical and transmitted light microscope
Leika DM E Microsystem, important findings were
highlighted, mostly in the CNS and genital organs.
In fact, a widespread inflammatory reaction with gi-
ant cells and sarcoid type epithelioids, with lep-
tomeningeal localization, was evident at the bridge,
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medulla oblongata, cerebellum, optic chiasm, spinal
cord (cervical, thoracic and abdominal), the inner
wall of the lateral ventricles of the brain, with an ini-
tial perivascular distribution to the adjacent brain
substance (Figure 2). Other similar granulomas were
seen on periannexial tissue, on ovarian surface, bilat-
erally, and on uterus (Figure 3). After the death, en-
zymatic and microbiological investigations aren’t
useful for the autolytic cell destruction, so histologi-
cal specimens were also stained with specific histo-
chemical stains to exclude other granulomatous dis-
eases: Ziehl Neelsen (tuberculosis), Warthin Starry
(syphilis), Periodic Acid-Schiff and Mucicarmine

(mycosis); they were completely negative. No other
organ was found to contain sarcoid nodules to the
extent that the disease could be regarded as systemic
with nervous and genital involvement. In particular,
histopathological laboratory investigations of tho-
racic viscera proved they weren’t affected by sar-
coidosis but lungs showed only edema and hematic
stasis and heart showed interstitial edema in anteri-
or and posterior walls of left ventricle, intraventricu-
lar septum and right ventricle and dissociation of
muscle fibers especially in the septum where they
appeared more contracted, thin and wavy. The char-
acteristics of the microscopic findings led to a clear

Fig. 1.Macroscopic views of sections of spinal cord (left), brain (right) with significant leptomeningeal thickening and clouding

Fig. 2.On the left, microscopic visions of medulla oblongata showing granulomas with giant cells and epithelioids clearly located around
nerve roots - (Hematoxylin-Eosin, 100X). On the right, of optic chiasm, at higher magnification - (Hematoxylin-Eosin, 200X) -, showing
granulomas with plurinucleated giant cells and epithelioids with no evidence of necrosis
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diagnosis of polyvisceral sarcoidosis and provided a
full explanation of what was observed during the au-
topsy. The cause of death was therefore identified as
sarcoidosis involving the central nervous system and
ovaries accompanied by secondary acute hydro-
cephalus. The results of forensic investigations have
ruled out criminal acts in determining the cause of
death.

Discussion

The case under our observation is certainly ex-
ceptional as to how it occurred and to its poverty of
symptoms in an advanced stage of the disease, which
resulted in considering suspect a case of unexpected
death caused by sarcoidosis diagnosed only at autop-
sy. In sarcoidosis, involvement of the CNS occurs
rarely (24) and is estimated at 5-10% (25), with a
mortality of 10% amounting to more than double
the total for sarcoidosis (26). The disease comes in
the form of granulomatous infiltration of the spinal
meninges in less than 1% of cases (27) or of the brain
meninges in 40-60% of cases of neurosarcoidosis
(28); it may also be distributed in the spinal cord and
in the brain parenchyma preferring basal venues such
as optic chiasm and hypothalamus (29). Specific lit-
erature enumerates cases of general sarcoid damage
with primitive spinal cord manifestation (25), as well
as cases of neurological disorders not supported,

however, by a diagnosis of systemic sarcoidosis (30).
Neurological sequelae, showing an entity dependent
on the affected structures of the neuraxis (31), can
cause interpretation (30) and diagnostic (32) prob-
lems. Usually, main clinical symptoms include cra-
nial nerve neuropathy, particularly of the facial nerve
(30), which causes temporary facial hemiparesis in
50% of cases (33), aseptic meningitis as a non-con-
stant finding (34), and hydrocephalus in 5-7% of
cases (35), considered as an uncommon (33) life-
threatening (36) complication. Although the latter
manifestation could occur as a result of chronic
meningitis with flow obstruction of cerebrospinal
fluid (37) or of granulomatous infiltration (38) asso-
ciated with compression of the entire brain ventric-
ular system (39), it can also arise as a primary mani-
festation of neurosarcoidosis (33). But the main neu-
rosarcoid event (40) is hypothalamic dysfunction
(41), due to granulomatous infiltration of the nuclei
(42) and to their destruction (40), events having a
significant impact on the neuroendocrine system
(41) such as diabetes insipidus, polyuria and poly-
dipsia, consequences of an irregular control of the
antidiuretic hormone (43), hyperprolactinemia (44)
and hypothalamic syndrome (45), excessive sleepi-
ness preceded by insomnia (46), and body tempera-
ture dysregulation (47) as well as obesity and defi-
ciency of the growth hormone (48). In the examined
case, neurological symptoms were virtually absent
and presented no motor or sensory symptoms, no

Fig. 3.On the left, microscopic visions of an ovary with giant-cell and epithelioid granulomas in the parenchyma close to some oocytes -
(Hematoxylin-Eosin, 100X). On the right, of the uterus, at higher magnification - (Hematoxylin-Eosin, 100X) - with two small giant-cell
and epithelioid granulomas at the outer portion of the uterine wall
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progressive intracranial hypertension (with the ex-
ception of slight symptoms of nausea and the sensa-
tion of incipient vomiting experienced the evening
before death), and the lethal mechanism manifested
in a dramatic way. The absence of any medical ex-
amination performed before death, no data can sug-
gest any changes in biochemical parameters for this
case: however, given the encephalic sites affected by
major sarcoid changes, it is likely that main hemato-
chemical indexes underwent no changes. The local-
ization of sarcoidosis is a rare urogenital (49) clinical
entity in both sexes (16) occurring in 0.2% of clini-
cally diagnosed cases and 5% of autopsy studies, (13)
with a frequency 10 times higher in blacks (50). As
to the urological tract, the kidney is the most fre-
quently affected site (13), with clinical manifesta-
tions ranging from renal insufficiency due to granu-
lomatous interstitial nephritis to nephrocalcinosis
(26). In the case of the genital system, sarcoid gran-
ulomas have been reported in males against the epi-
didymis (51), testis (52) and prostate (53) and, more
rarely, the spermatic cord (54), scrotum (55) and pe-
nis (56). Sarcoid involvement of the female repro-
ductive tract concerns, first, the uterus (14), particu-
larly the endometrium (57) with abnormal bleeding
and development of granulomatous endometritis,
even in women with systemic sarcoidosis (58). Sec-
ond, the cervix (15), fallopian tubes (14, 20) even
with systemic spread (59), placenta, and vagina (15);
less frequently, the disease can affect the vulva (12)
and also these cases are characterized as cutaneous
manifestations of systemic disease (16). Involvement
of the ovary (18) is considered exceptional, especial-
ly if localized bilaterally, even when occurring as an
isolated finding or as a manifestation of general dis-
order (60). The case under examination confirmed
the common association of uterine and ovarian lo-
calization while noting, bilaterally, a prevailing pres-
ence of granulomas in the tissue surrounding the
ovaries with less involvement of the parenchyma: a
situation not frequently observed in the dissemina-
tion of the disease that fully justifies the reported gy-
necological symptoms that are, in practice, the only
major event occurred, even though not carefully con-
sidered by the patient. For the pathological diagno-
sis of sarcoidosis is necessary a differential diagnosis
with other granulomatous diseases (9), such as tu-
berculosis, syphilis, lymphogranuloma venereum
(16) mycosis (11, 14, 61), parasitosis (62) and lym-

phoma (63). To improve the diagnosis of the specif-
ic sarcoidosic granuloma, characterized by central
necrosis (64), it is usually necessary the use of ap-
propriate histopathological coloring techniques (15)
that optimize research of these lesions (Ziehl-
Neelsen, Gomori silver-impregnation, mucicarmine,
PAS, Movat’s pentachrome). Another frequent his-
tological finding for sarcoidosis is represented by gi-
ant cells derived from, macrophages, generated by
the fusion of these latter elements into large multin-
ucleated cells (9). However, as demonstrated in the
examined case, a careful and appropriate sampling
technique, setting, inclusion and preparation, can
lead to excellent diagnostic results even by use of
more diffused and usual staining (Hematoxylin -
Eosin). The case presented here shows how sar-
coidosis is a disease with wide variability in symp-
toms, and confirms how difficult a diagnosis can be
in many cases concerning living subjects: although
rare, cases in which a diagnosis is reached only by au-
topsy, are yet a clinical reality. Literature considers as
exceptional such situations where sarcoidosis is re-
sponsible for a sudden death in which the disease
plays an exclusive causal role and not merely inci-
dental (65). Our observation confirms that, in these
cases, the CNS is one of the most important sites to-
gether with the heart (65-67), with possible lethal
development especially due to involvement of the
pontine bulb (33) with life-threatening obstructive
hydrocephalus (68). The main feature of the case
that we observed is precisely the minimal presence of
symptoms with exclusively gynecological events
consisting in the uterus - ovarian involvement of the
disease: this aspect highlights a constant need for
careful attention as sarcoidosis represents a disease
that must be included often within clinical diagnos-
tic-differential hypotheses because of its ability to
manifest itself mainly in a site that is not the one
with the highest functional dignity, and to determine
the fastest lethal effects.
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