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CYTOMEGALIC INCLUSION DISEASE OF THE SUBMAXILLARY SALIVARY GLAND
RTEAFROEXRMRMEH AFE

Case Report and Review of Literature
EPIHE EXBOKE

INTRODUCTION

Although the inclusion-bearing cells
which characterize cytomegaliec inclusion
disease were reported as early as 1904 by
Jesionek and Kiolemenoglou,l and by
Ribbert,> only recently has the disease
been recognized as a clinical and path-

ological entity. .

3 was made

The first antemortem diagnosis
in 1952. Since that time several cases
have been reported in which the diagnosis
was established during life by the demon-
stration of intranuclear and cytoplasmic
inclusion-bearing cells in the urine,‘l"*'q

and subdural f‘luir.l.?

gastrie aspirate10
Iadd have

Recently three groups of workers
grown strains of viruses that produced
cytopathic changes in tissue culture
similar to those found in patients at
autopsy. They have presented evidence that
may relate these viruses to cytomegalic
inclusion disease. In lower mammalian

species characteristic inclusions have been
15-17

20

described in monkeys,l4
mice,la’19 rats,18 hams ters,
It seems quite certain that the virus is

distributed widely throughout the world.
21
i

guinea pigs,

18 and moles.

In Japan, Hamazak reported his obser-~
vations of intranuclear inclusion bodies in
two cases at Okayama in 1949. The disease
also has been observed in Toky022’23 and
Sendai.24 The case to be presented
demonstrates cytomegalic inclusion bodies
in the salivary gland of a male infant

aged 5 months.

]
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CASE REPORT

The patient, an infant aged 5 months,
had been examined and treated by a private
physiecian at Nagasaki City,
the case for autopsy at the Atomic Bomb
(ABCC) with the

following elinical information.

who referred

Casualty Commission

PRESENT ILLNESS

The first examination was on 5 January
1957.

examination the patient had a mild upper

Two or three days prior to the first

respiratory infection. One day before the

examination, fever appeared, he became

ill-humored, and his appetite decreased.

On the morning of the 5th, the temperature

was 40° Dyspnea and convulsions were
noted. Peniecillin, sulfa drugs, and
cardiac drugs were administered. On the

evening of the same day,
fell to 38.7°C. At 2
dyspnea appeared and in spite of injections
the
his-
The autopsy=

the temperature
a.m. 6 January,
of cardiac drugs and penicillin,
patient died.
tories were not available.
was performed at ABCC,

Maternal and family

Nagasaki.
ANATOMICAL DESCRIPTION

The body was that of a moderately
developed, poorly nourished male infant.
The skin was dry and the palpebral and
The
nostrils were clear and the lips were

bulbar econjunctivae were anemic.

cyanotic.

HEART.
30 ec of translucent yellow fluid.
heart weighed 112
abnormality of a patent foramen ovale,

The pericardial sac contained about
The
grams and showed only

which measured 5 mm in diameter.

LUN G.
vellow mucus in the lumen and the mucosa

The bronchus contained a greyish-
was hyperemic. The pulmonary parenchyma
showed a dark reddish discoloration with
scattered atelectatic lesions. The left

lung weighed 85 grams.
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SPLEEN. The parenchyma was elastie,
and dark red,

pattern was seen.

firm,
and a prominent follicular
It weighed 13.5 grams.

RIGHT TESTIS. Hydrocele testis was seen.
INTESTINE.

was present (location was not stated in
the protocol) .

A worm of Ascaris lumbricoides

SUBMAXILLARY SALIVARY GLAND.
was seen.

No lesion

No significant gross abnormalities were
observed in the following organs:

brain, tonsils, thyroid,
gastrointestinal tract,
grams), liver (112 grams)
(15 grams) .

tongue, thymus,
pancreas (6

and kidney

MICROSCOPIC DESCRIPTION
SUBMAXILLARY SALIVARY GLAND. Section
showed severe sialo-adenitis with ineclusion
disease. Intranuclear and cytomegalic
inclusion bodies were present in the
secretory ducts. These cells were located
in the epithelium of the secretory ducts,
and some of the cells were markedly
enlarged and their inner surfaces protruded
In addition,

inelusion bearing cells were present in

into the lumen. a few
the free lumen of the secretory ducts.
The interstitium adjacent to the secretory
ducts was infiltrated by a large number of
lymphocytes and by a few large mononuclear

cells. There was no necrosis in the
interstitium.
TRACHEA. Acute tracheitis was found, but

no inelusioh-bearing cells were seen.

LUNG.
stitial pneumonitis were found.

Acute bronchopneumonia and inter-
In the
inflammatory foci large mononuclear cells
were present, but ineclusion-bearing cells

were not seen.

SPLEEN.
hyperplastie,

The follicles were prominent and
showing a large amount of
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cellular debris and a marked hyperplasia

of* the reticulum cells.

MESENTERIC LYMPH NODE. The follicles were
similar to those of the spleen.

BRAIN.
congested.

The meningeal capillaries were
No lesion or inclusion-bearing cells were
observed in the following organs:
kidneys, pancreas, liver, heart, bone

marrow, thyroid, adrenals, and gastro-
intestinal tract.

FINAL PATHOLOGICAL DIAGNOSES

Sialo—adenitis and inclusion disease,
submaxillary gland.

Bronchopneumonia and interstitial prieumo—
nitis, acute, bilateral.

Tracheo-bronchitis, acute.
Reactive hyperplasia, spleen.
Lymphadenitis, acute, mesenterie.
Patent foramen ovale,

Intestinal ascariasis.

Hydrocele testis, right.

DISCUSSION

The case is an example of salivary in-
clusion disease in an infant aged five
months.

ETIOLOGY

"Generalized cytomegalie inclusion dis-
easen2d op simply "inclusion diseasen>0 has
morphological characteristics of viral
The first deseription of the
cells now considered characteristic of

infections.

those assoeciated with the presence of the
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salivary gland virus is credited to
Ribbert.2 He had first observed the cells
in 1881 in the kidneys of a stillborn
luetiec infant and later in the parotid
glands of two nonsyphilitiec infants aged
one year and three months, respectively.
It is not surprising that the bizarre
appearance of inclusion-bearing cells led
early investigators to regard them as
protozoa.

27 b ;
observed these

In 1922, Jackson
"protozoa" in the organs of an infant and
emphasized their striking similarity to
those she had observed (1920)28 in the
In 1921,
Goodpas ture and Talbot®? traced the origin
of these protozoa-like cells to altered

tissue cells and drew attention to their

salivary glands of guinea pigs.

resemblance to the affected cells in
salivary gland disease of guinea pigs
(Jackson,2® 1920). 1In 1926, Cole and
Kuttnerl5 showed that typical lesions in
guinea pigs were due to a transmissible
and filtrable agent. In 1936, McCordock
and Smith,lg after producing visceral
lesions in mice with mouse salivary gland
virus, suggested that the salivary gland
virus, although possessing a low natural
pathogenecity, might become generalized in
especially susceptible strains.

In 1956, Smithll isolated a virus from a
postmortem specimen of salivary gland
The patient
On another occasion

containing typical ineclusions.
had adrenal carcinoma.
she recovered virus from a postmortem
kidney specimen from a patient wilth

cytomegalic inclusion disease. In 1956,
Rowe et all? recovered related viruses from
adenoid tissue of children. In 1957,

Weller et 3113 isolated the virus from a
liver biopsy and two urinary specimens.
These three patients had c¢liniecal and
laboratory evidence of cytomegalic inclu-

sion disease.
30

From one of these patients
reported isolation of the virus
from aqueous humor.

Burns
The viruses isolated
in different laboratories are similar or
perhaps identical in growth character-
isties.
tissue culture are similar to those seen

The changes they produce in
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histologically in cytomegalic inclusion
disease and regarded pathognomonic of the
salivary gland virus.

DISTRIBUTION

The infection seems to be peographi-
cally widespread,

the United States,
38

examples having been

31-37

reported in and

41
44

from Canada, Germany,sg’40 France,

Lehanon,42 Scotland,43 Scandinavia,
18 45

China,

shown in

Java, and VeneZuela.4ﬁ As
Table 1,
disease have been observed in Okayama,
22,23 and Senda124 in Japan. In
addition, salivary gland inclusion bodies
were found in Tokyo in a male infant

aged 4 months*? who had developed the

typical cases of the
21

Tokyo,

clinical picture of pertussis pneumonia.
In Fukuoka generalized cytomegalic inclu-
sion disease was also seen in a 21 year
old woman48 whose clinical picture wds
exfolliative

pneumonia as shown in Table 1.

chronic erythrodermia with
The patient
reported here was born in Nagasaki and

became i1l there,

FREQUENCY AND AGE

The latent form of the infection, which
is recognized by the presence of inelusions
in the salivary glands, was noted by Farber
and Wolbach31 in 12 per cent of 183
consecutive autopsies. MeCordock and
smith®? observed these lesions in 10 per
cent of 60 consecutive autopsies on
stillborn and liveborn infants, and
Prawirohardjn45 found the lesions in 32 per
cent of routine pediatric autopsies. The
form of the
infection was 1.2 per cent in Farber and
Wolbach's series of 183
autopsies on infants under 17 months of

prevalence of the visceral
unselected
age, and 2,1 per cent in a similar study
of 90 consecutive autopsies reported by
McCordock and Smith.*? wWyatt et ar>?
reported that 5 of their 6 cases occurred

in a series of 461 consecutive autopsies
of stillborn and liveborn infants under

6
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5 years of age, a frequency of 1.1 per
cent. Smith and V01110526 reviewed 69
records of cytomegalic inclusion disease
reported up to 1950 and added 20 cases.
In 1955, Margileth? noted that a total of
105 cases of inclusion disease had been
reported in the literature, and cases were
divided equally between males and females.
There was no familial predisposition.

Until recently, most of the reported
cases have been in neonatus. Many probably
were postnatal infections, but it is
possible that some may have been antenatal
in origin since the occurrence of the

disease in stillborn and premature infants

suggests that infection may be acquired
from the mother during gestation. On the
other hand, cytomegalic inclusion disease
is being observed with increasing frequency
in adults.?Y™56

It is, unfortunately, impossible to kriow
the true frequency and distribution in
Japan because only a small number of
infants and children have been studied at
autopsy, and also the salivary glands have
not always been examined microscopically.
The sex and age of the reported cases in
Japan are shown in Table 1.

PATHOLOGY

It is of interest to note that the
disease originally was a pathologic rarity
described only at aufopsv and diagnosed as
congenital syphilis or amebiaqis.a7 Later
cases were described primarily as erythro-
blastosis fetalis,58 keratomalacia,59
61 1t 44

now evident that pathologic manifestation

pertussis,49’61 and toxoplasmosis.

varies primarily in relation to age at the
time of infection.

Potter37 thinks that infection with
salivary gland virus occurs in four forms:

Infection of adults with absence of
symptoms and probably limitation of
pathologic changes to salivary gland;
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Infection of children or adults with
spread to lung or intestine in the
presence of debilitating disease from
other causes;

Infection in infancy or early childhood
with involvement of lungs or intestine,
and death from either the viral infection
or associated disease;

Infection of the fetus with production of
a generalized highly fatal disease.

Generalized cytomegalic inclusion disease
has been observed in adults??" 556 a5 ye11
as in 1nf&nts.g’25’26’29’31’62 On the
other hand, the inclusion bodies have bheen
found only occasionally in a single organ,

such as the 1ung63

tract.25’64

or the gastrointestinal

The distinctive morphological features of

the diseasegﬁ are as follows:

-
.

Occurrence of nuclear and cytoplasmic
inclusions

Specific cellular gigantism, with cells
measuring up to 35 p in diameter

Nuclear inclusions, huge, granular,
acidophilie, or metachromatic, usually
single, never more than two in a nucleus,
and surrounded by a pale halo. Prominent
margination of nuclear chromatin and
often two distinct marginal polar bodies

Cytoplasmic inclusions, numerous and
frequently localized in one portion of
cell, basophiliec, uniform in size, 2 to
4 p in diameter, and spherical

Marked polymorphism of affected cells and
their nueclei, the inclusions following

the irregular contour of the nuclei

Location largely in epithelial structures
such as bronchial epithelium, liver
cells, bile duct cells, renal tubular
epithelium, and less often in adrenal,
gastrointestinal epithelium (apparently
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the most common loecation for adults),
pancreas, thyroid, and parathyroid,

In a review of the literature, Wyatt
et aigﬁ (1950) summarized the pathologie
lesions with the statement that there is
wide-spread visceral involvement with
necrosis, and that the most conspicuous
damage usually is found in the kidneys,
In addition, the
ineclusion~bearing cells have heen deseribed

Ty (204
25 2 adrenals,25
B;13,65,66 ..

liver, and lungs.

in the spleen, epididymis,

25
brain,~” and globus ocull.
pathologie findings of the reported cases

in Japan are listed in Table 1.

It should be noted that caseous necrosis
of the adrenal glands was a conspicuous
feature in cases of disseminated cyto-
megalic inclusion disease in adults.52_55
In one instance,62 the adrenal involvement
was correlated with clinical insufficiency
of the adrenal glands.
case,48 the adrenal glands showed necrosis

In Kawachi's
and inclusion cells.

The lesions of the central nervous
system34’67 have been studied and the
subsequent extensive malformation539’40
including micropolygyria, aplasia, and
hypoplasia of the cerebrum or cerebellum

have heen described.

Cytomegalic inclusion disease was
demonstrated histologically in the adrenals
in a 65 year old Negro man with lymphoma
56 Hemsath and
Pinkerton®? described the case of a
76 year old white man who showed both
disseminated cytomegalic inclusion disease

of six months' duration.

and disseminated toxoplasmosis with myeloid
metaplasia. Inclusion-bearing cells were
found in the lung, liver, spleen, adrenal,

and at the edge of the duodenal ulcer.

Electron microscopic study68’69 of the
salivary gland viruses has been made. Tuse
and Smith69 have deseribed a phenomenon
exhibited by the salivary gland virus in
tissue culture suggesting endosporulation
and budding.
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It is noteworthy that Endo and Aoki’O
recently reported characteristic intra-
nuclear inclusion bodies in the resting
cells on tissue culture by administering
4-nitroquinoline N-oxide and its deriv-
atives, a new type of powerful carcinogen.

SYMPTOMS

In infants, the salivary gland virus
often is responsible for a hematologic
disorder resembling erythroblastosis
'l“tﬂ,ltz-llis;gﬁ’g6 of adult
infection a pseudoneoplastic mononuclear
cell proliferation has bheen obhserved. The
most serious form of the disease is the
neonatal type. Infants with cytomegalie
inelusion disease usually are born pre-
3, 25,26, 71 Margileth4 sugpgested
that any infant with the following features
may be considered as a possible case of
cytomegalic inclusion disease:

and in one case 3

maturely.

Prematuri ty;

Evidence of erythroblastosis with
jaundice, hemolytic anemia, reticulocy-
tosis,
with a negative Coomb test;

and an increasing serum bilirubin

Thrombopenia with bleeding manifestations
Hepatosplenomegaly.

Symptoms62
vomiting, diarrhea, failure to gain weight,
The symptoms of
the reported cases in Japan are shown

in Table 1.
a
frequently has been observed. "

appearing later include
and chronliec eczema.

Interstitial pneumonitis
In the
most severe case of pneumonitis reported
by Wyatt et a1,25 the radiologic piecture
sugges ted 1lipoid pneumonia.

Intracranial calcification,
hemorrhage,

cerebral

convulsions, and cyanosis are

98 Mercer et alB

less frequently described.
and F‘rance33 reported that their patients
had microcephaly. Margileth noted that in
his case braln damage may have occurred

in utero with subsequent microcephaly and
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also stated that this infection may be an
unrecognized cause of fetal abnormalities.

France33

reported kernicterus in one case.
Early x-ray studies of the skull in
cytomegalic inclusion disease have shown
microcephaly and intracranial caleifi-
36-38  ne caleification’»7? in
cytomegalic inclusion disease has been

cations.

deseribed as outlining the ventricular
system, whereas in toxoplasmosis the areas
of calcification are scattered and form
no distinet pattern.

Chorioretinitis has been found cliniecally

in one case.71

It is pointed out that the disease has
not been reported in siblings of a patient
with salivary gland virus disease. This
leads to the prevailing opinion that
there is no contraindication to further
pregn&ncies.71973

-
.

DIAGNOSIS

]

5

In 1950, Wyatt et al suggested that it
might be possible to make a eclinical
diagnosis in generalized cytomegalic
inclusion disease of infanecy by the
identification of typical inclusion-bearing
cells in cytologic preparations of urine.
However, it was not until 1952 that
Fetterman3 and, later, Mercer et 218
recorded the first antemortem diagnoses of
this disease by demonstrating the charac-
teristic inclusion-bearing cells in urinary
sediment. In the infant deseribed by
Gallager35 the diagnosis of the inclusion
disease was established by histologic
examination of excised pulmonary tissue.
Margileth® in 1955 reported the first
instance of survival of an infant in whom
the diagnosis of cytomegalie inclusion
disease was made by examination of smears
of the urinary sediment. The infant, who
was 22 months of age at the time of the
report, has rather severe mental retar-
dation; cerebral damage may have resulted
from the cytomegalic inclusion disease
per se, from kerniecterus, or intracranial
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174 observed another

Bratenah
infant with cytomegalic inclusion disease
who was living,
damage, Birdsong
et al® in 1956 reported an infant who was
living and well, with no evidence of mental
The
infant showed ieterus, bleeding phenomena,
and hepatosplenomegaly at birth, at which
time inclusion-bearing cells were demon-
strated in the urine. MecElfresh et 31,7
in 1957, observed inclusion-bearing cells
in fluid (possibly ventricular) obtained
by subdural tap from one infant at 5 months
of age, and a few inclusion bodies in renal
tubular epithelial cells at the time of
autopsy at one year of age.

hemorrhage.

with evidence of cerebral
at the age of one year.

retardation, at 10 months of age.

Inclusion-
bearing cells in gastric washings have
been described.

the virus has
11

As previously mentioned,
been isolated from salivary gland,
adenoid tissne,12 13
as urinary specimensl3 and aqueous humor."
Weller et alfl3 found that antibodies
against this virus were present in patlents

liver biopsy, as well

30

with cytomegalic inclusion disease and
in their mothers. Rowe et a112 found
complement-fixing antibodies to the virus
in 81 per cent of men and women over 35
years of age, and in a smaller proportion
of people in younger age groups. Recently
Huebner75 successfully isolated the virus
from the urine of 30 per cent of a series

of apparently healthy neonatus.

Burnssn

suggested that cytomegalie
inclusion disease be considered as a cause

of uveitis of children.

It is suggested that in obscure instances

of pneumonitis or obstructive emphysema in

10,71 .4

young infants, gastric washings
bronchial secretionslﬂ be examined for
cytomegalic inclusion cells. The extension
of eytologic investligation to every
suitable material might include bilopsy of
the liver or aspiration of the lung as

means of diagnosis.4
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TREATMENT

No specifiec therapy for the disease is
Jahn et a17® mentioned that corti-
sone apparently was effective in treating
Margileth? noted
that treatment with cortisone for patients

known,

several viral infections.
with cytomegalic inclusion disease resulted
in a dramatie improvement while the
hemolytic anemia and thrombopenia gradually
improved and also stated that gamma
globulin may be of value in milder cases
which do not receive exchange transfusion.
In Birdsong's case,5
steroids also were used.

adrenal cortical
The rationale for
steroid therapy was based on recognition
of the severe hemolytic features and the
knowledge that in other hemolytic disease
cortisone has been useful.

wyatt57
of newhborn mice experimentally infected

was able to salvage 30 per cent

with mouse salivary gland virus by admin-
istering large doses of oxytetracycline.

SUMMARY

This is a report of sialo-adenitis with
inclusion disease of the submaxillary
salivary gland in a male infant aged 5

months. Cases reported in Japan are

reviewed. Etiology and pathology as
well as symptomatology and diagnosis

are discussed,
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MICROPHOTOGRAPHS: INCLUSION-BEARING CELLS OF THE SUBMAXILLARY SALIVARY GLAND
(HEMATOXYLIN-EOSIN STAIN)

SR T 3T MEHEIR o #H A KNG (Hema toxylin—eosin 4465 )




MICROPHOTOGRAPHS: INCLUSION-BEARING CELLS OF THE SUBMAXILLARY SALIVARY GLAND
(HEMATOXYLIN-EOSIN STAIN)

SRS L T HEENR O £ AE#AE ( Hematoxylin-eosin §:fR)
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MICROPHOTOGRAPHS: [INCLUSION-BEARING CELLS OF THE SUBMAXILLARY SALIVARY GLAND
(HEMATOXYLIN-EOSIN STAIN)

PAMGS S BT OE AR ( Hematoxylin-eosin #:fa)
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