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The ABCC Techniecal Reports provide a focal reference for the work of the Atomic Bomb
Casualty Commission. They provide the aunthorized bilingual statements required to
meet the needs of both Japanese and American components of the staff, consultants,
advisery councils, and affiliated governmental and private organizations. The reports
are designed to facilitate discussion of work in progress preparatory to publication,
to record the results of studies of limited interest unsuitable for publication, to
furnish data of general reference value, and to register the finished work of the
Commission. As they are not for bibliographic reference, coplies of Technical Reports

are numbered and distribution is limited to the staff of the Commission and to allied’
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ADULT CYTOMEGALIC INCLUSION DISEASE IN LEUKEMIA AND
MALIGNANT LYMPHOMA
Report of Two Cases with Concomitant Pneumocystis Infection

BRABIE & & UEERY YNELCET2EXRMBIRRMES AFE

PNEUMOCYSTIS

INTRODUCTION

Cytomegalic inclusion disease (salivary
gland virus disease) is well known in
infants and may be responsible for 1 to
2 per cent of all infant deaths.l The
disease is rare in adults and may occur
in a localized or generalized form. The
adult disease is most often seen as a
complication of some other disease or
its treatment. A significant number of
recognized cases have been associated
with leukemia and lymphoma. Other diseases
reported to predispose to adult cytomegalic
inelusion disease are primary refractory
anemia,2 paraplegi&,s hypertensive nephro-
Sclerosis,4 Wegener's granu]omatosts,5

and thrombotic purpura.5

In definite contrast to the freguent
finding of salivary gland lesions in
infants, involvement of adult salivary
gland duct epithelium with cytomegalic
inclusion bhodies has been reported only
once - in surgically removed parotid gland
tissue found adjacent to a tumor. ® 1n
several of the adult cases, cytomegalic
disease of the lung was coexistant with a
pneumocys tis carinii infection. 728

It is the purpose of this paper:

To report two adult cases of cytomegalic
inclusion disease associated with
pneumocystlis carinil infection of
the lung and complicating subacute
granuloecytiec leukemia and subacute
lymphoeytie leukemia; it 1s believed
these are the first autopsy cases of
adult ecytomegalic inclusion disease in
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which typical cytomegalic inclusion
bodies are demonstrated in the paren-
chymal cells of the salivary glands.

To summarize briefly the previously
reported cases of adult cytomegalie
disease complicating leukemia and
malignant lymphoma.

To discuss the relationship between
cytomegalie ineclusion disease and pneumo-
cystis carinii in cases of leukemia
and lymphoma.

The two cases were autopsied at the
Atomiec Bomb Casualty Commission in Nagasaki
Japan, and are probably the second and
third adult cases of cytomegalic ineclusion
disease to be reported in Japan. Typical
intranuclear inclusion bodies were found
in the submaxillary gland parenchymal
cells as well as in other organs.

-

CASE PRESENTATIONS

CASE NUMBER 1
Japanese male 35 years old

CHIEF COMPLAINT. Generalized arthralgia.
HISTORY OF PRESENT ILLNESS. On March 18,
1960, the patient developed a chill,
low-grade fever, muscular aches in the
shoulder and femoral areas. The symptoms
were alleviated by treatment given for a
'cold'. However, on the morning of May 2,
1960, he was admitted to the Atomiec Bomb
Hospital in Nagasaki, Japan, with similar
complaints.

PAST HISTORY.
atomic bomb in 1945, fifteen years prior
to the present illness. At the time of
the explosion, he was located 1472 meters
from the hypocenter in a building of heavy
construction.

Patient was exposed to the

Consequently no adequate
estimate of possible radiation dose can be
made. He had no symptoms of an acute

radiation syndrome.
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FAMILY HISTORY. Noncontributory.

PHYSICAL EXAMINATION ON ADMISSION. The
patient was a 35 year old male of average
constitution and moderately well-nourished.
Respiration and pulse were not remarkable.
Blood pressure was 132/78 mm Hg. Pupils
were equal; the light reflex was somewhat
sluggish. Examination of the eyes revealed
a small hemorrhagiec pateh in the right
fundus. 0Oral and nasal mucosae were not
remarkable.
enlarged.

The palatine tonsils were not
One of the ecervical lymph nodes
was enlarged to about two centimeters.
Tenderness was marked over the sternum.
The chest was not otherwise remarkable.
The
nontender and palpable

The abdomen was flat, but not tense.
liver was soft,
three finger-breadths below the costal arch
The kidneys

There was no edema.

in the right mammary line.
were not palpable,
Tenderness was marked over the tibia.
Pathological reflexes were absent. No
hemorrhagic areas were present in skin
or mucous membranes.

LABORATORY FINDINGS ON ADMISSION.
globin was 9.9 gm

Hemo-
per cent, erythrocyte
sedimentation rate 52 mm per hr (Wester-
gren), WBC 87,150 per cu mm with 8 per cent
myelohlasts, 6 per cent promyelocytes, 7
per cent myelocytes, 9 per cent metamyelo-
cytes, 35 per cent band forms, 26 per cent
segmented polymorphonuclear leukocytes,
and 1.5 per cent
Platelet count was 363,000 per
reticulocyte count was 1.4 per cent.
Bleeding and coagulation times were within
normal limits,

7.5 per cent lymphocytes,
monocy tes.
cu mm;

Urine was normal with a specific gravity
of 1.030.

Stool examination was negative for occult

blood, ova, and parasites.

Nonprotein nitrogen was 42.6 mgm per
cent. Liver function tests: total protelin,
thymol turbidity, BSP, bllirubin, alkaline
phosphatase, cholesterol and cholesterol
esters were all within normal limits.

Serum electrolytes: sodium was 137.5 mEg

ARS8, L H L35 0B T,
MEIR &5 & BRI 2 HEE2T D 4 v,
M/F 132,/ 78mmHg, ML K, &f 6B gHe .
MRz E DRIl >4 5. 1

RESTE
DIEKERH L v, BEEY > 2280 1201388
2em(ZBE L. MEHMICEHOEBERD 5. M5
2OMFELRH LV, WEIEFEHE, BELE
B, TSRy <, EEmMET, A3l R
BF3MRR A S, TR AR L v,
Ao aw., WEHCHEWNLEEREED 5.

BHiafw 4o,

ES TS

Fet EURIERIBEICEE £ 0 40,

VENE &
953 i B

R 7o vy DARISELZ o il % 3880 2o

ABMBRRENRL. MGEZH 0.9g%.
VLM FE 52mm I ( Westergren %), [IMEREK
87,150 /' mm®, I HEFER 8 %, R EHEER6 %, B
BT %, thEREER O %, FLRHEER35%, SRR
26%, ¥ /SE 7.5%, HER 1.5%. MUMRH
363,000 /mm®, HEIRAMERE 1.4%. HifubEfH &
de OV LI I

F bR :

1L, e 1,030,

WM. Mm% <, FHEBI, FEhzdl

gjygg.)_

BauH: 42.6mg % . WTIEEmeRTE: &
HOR, FE-LRE, Ju—sHLTT 7L
£, BYnLEy, ToayErz4 27748 -4,

AL ERTFO=LEBEFILAFO—bx TGl
Foerab s, MEEME: o+ Y v A 137 .5 mEq Y,
yuo—J 91.2mEq ¢, #' V Ad.4mEq /4.



per liter, chloride 91.2 mEq per liter, and
potassium 4.4 mEq per liter.

Urinary 17-ketosteroid exeretion was
7.15 mgm per 24 hours.

Electrocardiogram was reported to be

within the limits of normal.

Sternal bone marrow aspiration (May 9,
1960): Granuloecytes showed a marked shift
to the left with a marked increase in
myeloblasts and promyelocytes. A striking
increase in mature and immature eosinophils
and basophils was seen. A diagnosis of

chronie granulocytic leukemia was made.

HOSPITAL COURSE. After hospitalization on
May 2, 1960, the patient developed severe
generalized arthralgia and slight fever
of 37.5 C.
prednisone 20 mgm per day, busulfan 4 to
6 mgm per day and intermittent blood
After administration of
approximately 370 mgm of busulfan, the WBC
decreased from 87,150 to 4700 per cu mm
on July 14, 1960. Prednilsone and busul fan
caused subjective improvement. 1In early
October, the condltion became worse with
fever as high as 39 C. On October 25, 1960
the WBC was 3300 per cu mm with 52 per
cent myeloblasts, 1.0 per cent myelocytes,

Therapy consisted of oral

transfusions.

7.0 per cent bands, 32.0 per cent segmented
polymorphonuclear leukoeytes, and 3 per
cent lymphoeytes. Platelet count of 3600
per cu mm and reticuloecyte count of 2.0
The patient passed
a large amount of blood per rectum on
October 25th. Despite transfusions with
fresh blood he died on November 2, 1960.
During his period of hospitalization,
he was transfused with a total of 4.6
liters of blood.

per cent were present.

Autopsy was performed three hours after
dea th.

GROSS AUTOPSY. The body was markedly
emaciated. Ecchymotic patches were noted

on the flexor surface of the right arm.
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Respiratory System. The left lung weighed
780 gm, the right lung 580 gm. The lungs
were similar in appearance, enlarged, firm,
pale grey, and showed decreased crepitation
and elastiecity. Upon cut section, there
were raised greyish-yellow patches of
consolidation throughout the entire
surface, No thrombi or emboli were noted
in the pulmonary vessels. The apex of the

left lung contained a 2 mm calecific nodule.

cardiovascular System. The heart weighed
260 gm. The myocardium of the left
ventricle was 1.4 em in thickness. The
valves and endocardium were unremarkable.
The aorta showed no evidence of arterio-
sclerosis.

Gastrointestinal System. The submaxillary
The stomach
showed petechial hemorrhages in the serosa.

glands appeared normal.

Liver, pancreas, and biliary tree were
not remarkable,

The ileum and large intestine were filled
with blood clots and tarry feces. Several
scattered ulcerations in the ileum varied
in size from 1 to 2.5 ¢m in diameter. Many
were elliptical with the long axis often in
the transverse direction. The edges were
raised and the ulcerations extended into
A large amount of blood
filled the lower portion of the small bowel
and the entire large bowel.

the submucosa.

Lymphoid and Hematopoietic System. The
bone marrow of the vertebra, sternum, and
femur was conspicuously pale and soft.

The 1lymph nodes of various regions
including the mesenteric, mediastinal,
cervical, and axillary areas were enlarged.
The nodes ranged from 1 to 2.5 cm in
greatest diameter. They were well en-
capsulated, pinkish-grey, and unmatted.

The spleen weighed 300 gm.
and upon cut section, the parenchyma was

It was firm
dark-red with prominent whitish areas.

Genitourinary System. The left kidney
weighed 150 gm, the right 180 gm. Both
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kidneys, testes, and external genitalia

showed no gross abnormality.

Endoerine System. Adrenal glands were
small, the left weighing 3.0 gms and the
right 2.5 to 3.0 gms. Both had a very thin
cortex; no hemorrhagic areas were seen.

Thyroid gland weighed about 30 gms and
the lohes were symmetrical,

The pituitary gland weighed about 500

mgms and was grossly normal,

Nervous System. The brain weighed 1340 gms
and showed no gross abnormali ty.

MICROSCOPIC EXAMINATION

Lungs. There was marked interstitial
infiltration of lymphocytes, plasma cells,
and leukemiec cells. The alveolar septa
were thickened by fibrous tissue. Numerons
large irregularly shaped giant cells
appeared in the alveolar spaces along with
scattered hyaline membranes. In a few
of the giant cells, eosinophiliec or
amphophiliec cytoplasmiec inclusion bodies
were present. Many large basophilie intra-
nuclear inclusions were also seen. The
intranuclear inclusion hodies were positive
to the Feulgen stain. The intracytoplasmic
inelusion bodies were stained blue with the
Giemsa stain. A few areas of the lung
showed a loose foamy eosinophilic exudate,
Sections were stained with Grocott's
modification of Gomori's methenamine silver
stain? and the Gridley fungus stain. 19 1n
focal areas, these stains revealed small
(5 to 8 mieron) cysts in the alveolar
spaces, Small (1 micron) parasites were

seen with the Feulgen stain.
Heart. The sections were not remarkable,

Submaxillary Gland.
infiltration by leukemic and inflammatory
cells. There were scattered large paren-
chymal cells with typieal intranuclear
inelusion bodies similar to those in the

There was focal

lung sections. The duct epithelium was

predominantly involved. A few intracyto-
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plasmiec inclusion bodies were also seen.
The staining reactions were similar to
those of the inclusion bodies in the
Jung sections.
Bone Marrow. The marrow of the sternum,
vertebra, and femur showed for the most
part a marked increase in cellularity with
many young granulocytes, A few megakaryo-
cytes were present. Erythroid elements
were markedly decreased, and fat replaced
by numerous young blast-like cells. A few
small areas of hypocellularity displayed
an increase in fibrous tissue.

Spleen. Sections showed marked disruptions
of the architecture and infiltration by
many leukemic granulocytes. A few mega-

karyocytes were noted in the sinuses.

Lymph Nodes.
regions there was leukemic infiltration
with disruption of the follicular archi-
tec ture.

In specimens from various

Occasional megakaryocytes wete
noted in several of the sinuses.,

Ileum. Subacute ulceration of the mucosa
was noted associated with infiltration of
leukemic and polymorphonuclear inflammatory
cells. Several large cytomegalic inclusion
cells were seen in the surface epithelium
as well as within the fibro-muscular stroma
at the base of an ulcer., Large cytomegalic
cells were also noted within vascular
Iron hematoxylin stains were
negative for amoeba. Acid-fast stains
were negative for acid-fast baeilli.

channels.

Liver.
nuclear leucocytes and other young granu-

Focal collections of polymorpho-

locytic cells occurred in the portal areas.
The central veins were congested.

Pancreas, No cytomegalie inclusion cells
were noted, The islet ecells appeared
normal.
Kidneys. Sections were unremarkable.

Thyroid Gland. Section revealed follicles

of varying size lined by low cuboidal
eplthelium and were not remarkable,
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Adrenal Glands. The cortex showed marked
lipoid depletion. Focal areas of necrosis

in the mid- and inner zones of the rortex
near the medulla contained scattered
giant inclusion cells. A few polymorpho-
nuclear and mononuclear inflammatory
cells were seen.

Pituitary. Section was not remarkable.

Brain. There were no microscopiec ab-
normalities,

PRINCIPAL ANATOMIC DIAGNOSES

Chronie granulocytic leukemia with terminal
blast erisis, with involvement of:

lymph nodes, generally

spleen

bone marrow, generally

ileum, with ulcerations and massive
hemorrhage s
liver

Cytomegalic inelusion disease with involve-
ment of:

submaxillary gland

lung

ileum

adrenal gland
Pneumocystis carinii infection of lungs
Diffuse interstitial pneumonia

The immediate cause of death was con-
sidered to be massive hemorrhage in the

gastrointestinal tract secondary to
ulecerations of the ileum.

CASE NUMBER 2

Japanese male 51 years old

CIHIEF COMPLAINT.
malalse

Dyspnea and generalized

HISTORY OF PRESENT ILLNESS. In October
1960, the patient began to have generalized

BB KHEEFLOBWHELETRT. KEoh
s &SRB IZE T AT “EL"J”B/'}G)%JD‘{'@
FEAIZ B E L2 ARE AT 58 K80
bivd. LHOEMHE & U REEMIES R
Hhils,

BTEE TR

EELED L.
M. PEALEIAVRE AR L.

EL3BEFH:

!

W

o HI A% 2E BRJERE
B 2siz88m 3,

EHL SRR O RO

S8 R

et i

&5 5

HEDLIUARRELOZED 53[5
AT ek

KO E MR 25 T BN # AR IEL 3B 5.
52 T IR
flit

[n] 5

r||J X

fifl @ pneumocystis carinii 4k

19 14 L i

FELT 0 T PTG IR 1 (] B o 5985 12 238 L
TokERfitsa gz LN 5.

EBI 2

Sl¥y o HAEABTF

EF.  FRERED & ORI

il

HIERE. L960E10H » 6 & B S L T 2



malaise and night sweats. In spite of
these complaints, he was able to work. In
November and December, he had recurrent
eplsodes of dyspnea, cough, and expecto-
ration. Beginning December 20, 1960, he
was confined to bed with continous dyspnea.
On January 4, 1961, on the basis of a chest
x-ray and clinical findings, diagnoses of
tuberculosis, bronchopneumonia, and
bronchial asthma were made. On January 8,
1961, he developed pain in the left chest
and a slight fever of 37-38 C. Four days
later, he became severely dyspneic and was
admitted to a sanatorium. Examination
revealed enlargement of the liver and
spleen and an admission WBC of 141,200 per
cu mm. He was transferred to the Atomie
Bomb Hospital in Nagasaki City on January
16, 1961, with the diagncsis of leukemia.

PAST HISTORY. 1In 1945 patient was exposed
to the atomic bomb at a distance of 3577
meters from the hypocenter. Estimated ajr
dose of radiation at this distance is less
than one rad. He had no symptoms of an
acute radiation syndrome.

He was found to have pulmonary tubercu-
losis in 1942. The details of the treat-
ment and course of the pulmonary lesion
are unavailable.

FAMILY HISTORY. The father died of tetanus
at age 50, and the mother of a cerebral
hemorrhage at age 58.

PHYSICAL EXAMINATION ON ADMISSION. The
patient was a 51 year old Japanese male of
medium stature, thin, and poorly nourished.
He was markedly dyspneic. Pulse was B0 per
min., faint, and regular. Blood pressure
was 110/60 mm Hg. His face was grey-white,
The skin was somewhat dry and ecyanotic.
The palpebral conjunctivae were pale, the
bulbar conjunctivae not icteric. The
pupils were round and moderately dilated.
The light reflex was sluggish.
no gingival bleeding or epistaxis. The

There was

The oral
mucosa showed no petechiae. The tonsils
were not enlarged. The thyroid was not

tongue was dry and uncoated.
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swollen. Lymph nodes in the right axilla
were about 1 cm in diameter. The thorax
was of normal configuration. Cardiac tones
the second heart sound not
accentuated. The right diaphragm was at
the level of the 6th rib. Percussion
sounds were generally dull over the
left lung, The
abdomen was flat. The liver was palpable
3 finger-breadths below the right costal
margin and the spleen 2% finger-breadths
below the left costal margin. Tendon

Pathological

were distinct;

and rales were audible,

reflexes were hypoactive.

reflexes were absent.

LABORATORY FINDINGS ON ADMISSION,
globin was 14.7gm per cent,

Hemo-
erythroeyte
sedimentation rate 2 mm per hr (Westergren)
WBC 87,900 per cu mm with 35
atypical lymphocytes,

.5 per cent
40,0 per cent mature
lymphoeytes, 2.5 per cent band forms, and
22 per cent segmented polymorphonuclefir
leukocytes. Many disintegrated cells
were present.

Urine specific gravity was 1.024,
albumin positive by sulfosalieylie acid
test,

nation of the sediment was unremarkable.

sugar negative, microscopic exami-

Stool examination was negative for occult
blood, ova, and parasites.

Sputum was negative for tubercle bacilli
by smear and cul ture.

Fasting blood sugar was 93 mgm per cent,
total
protein 5.44 gm per cent, albumin 2.34 gm
A/G ratio 0.74, total cholesterol
per cent, cholesterol esters
BSP retention 2.2 per cent
total bilirubin 0.45
mgm per cent, and alkaline phosphatase
6.1 Bodansky units.

nonprotein nitrogen 61 mgm per cent,

per cent,
151 mgm
60.0 per cent,
at 45 minutes,

Urinary 17-ketosteroid excretion was
16 mgm per 24 hours.

Chest x-ray was interpreted as showing

bronchopneumonia of the left lung.
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Electrocardiogram showed hypertrophy of
the left ventricle, and
generally flat T-waves.

sinus tachyecardia,

Sternal bone marrow aspiration (January
16, 1961) showed marked infiltration of the
marrow with lymphoblasts,
The lymphocytes comprised
over 70 per cent of the cellular elements.

prolymphocy tes,
and lymphocytes.

HOSPITAL COURSE.
was chronic lymphocytic leukemia compli-
He was

The clinical diagnosis

cated by severe bronchopneumonia.
given digitalis because of signs of
Dther medications
given were achromyecin 2 gm per day,
prednisone 30 mgm per day, thio-tepa
10 mgm per day, streptomycin 1 gm twice
a week, and drip infusions of amino acid
preparations for hypoproteinemia. After
the administration of 290 mgm of thio-tepa
and 700 mgm of prednisone, the white blood
count decreased to 12,000, spleen dimin-
ished in size and the general conditipn
of the patient improved. Chest x—}ay
taken on February 8th showed marked

myocardial failure.

improvement of the pneumonia. Thio-tepa
was discontinued and prednisone was
gradually decreased in dosage. He devel-

oped occasional tachycardia and a slight
He had a gradual downhill course
1961.
performed approximately three and one half

fever.

and expired on April 2, Autopsy was

hours after death.

GROSS AUTOPSY.
cachec tic.

The body was thin and

Respiratory System. The left lung weighed
480 gm. The pleural surface was covered
with fibrous adhesions. The bronchial tree
contained bloody edematous fluid.
was firm with decreased crepitation and
elastiecity. On sectioning,
numerous greyish patches of consolidation.

The lung
there were

Many of the smaller vessels in the lower
lobe were filled with adherent thrombi.

The right lung weighed 520 gm. It was
similar to the left except for foci of
small caseating granulomatous lesions

scattered throughout the lung. A 2 cm
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caseous leslon with central cavitation was
present in the apex of the right lung.

Cardiovascular System. The heart weighed
480 gm. All chambers of the heart were
enlarged and dilated. The wall of the
left ventricle measured 1.3 em in thickness
near the base of the papillary muscles. No
The aorta
Some adherent
thrombi were present on the lining of the
abdominal aorta. No thrombi were found in
the pelvic or femoral veins.

mural thrombosis was seen.
showed focal atheromata.

Gastrointestinal System. The submaxillary
glands were not enlarged and appeared

normal upon gross examination.

The esophagus,
were unremarkable.

stomach, and pancreas

The liver weighed 1360 gm.
was normal.

The shap®e
small, poorly
circumscribed regions of yellowish brown
In the center of
the right lobe was a 1 x 1 x 1 em hemor-
rhagic, soft, vascular lesion. The biliary
system was normal.

On sectioning,

discoloration were seen.

In the midportion of the ileum, there was
a spongy, 1 cm submusocal nodule. The
lymphoid follieles were unusually prominent
in the ileum and colon.
tine was not remarkable.

The large intes-

Lymphoid and Hematopoietic System. The
lymph nodes in the mediastinum and retro-
peritoneum were enlarged and dull grey with
a homogeneous appearance upon sectioning.
The mesenteric and cervical nodes were
not prominently enlarged.

The bone marrow in the vertebral, sternal
and femoral areas was soft, dark red with
less fat than normal.

Genitourinary System., Each kidney weighed
approximately 95 gm. The kidneys,
and external genital organs were not
otherwise remarkable.

testes,
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Endocrine System.
of normal size and together weighed about

21 gm.

The adrenal glands were

No gross abnormality was seen.

The thyrold gland weighed 14.0 gm.
No nodules were noted.

Nervous System. The brain weighed 1280
gm. The cerebral vessels showed a moderate
amount of atherosclerosis with focal
There was marked
The
The frontal
portion of the brain showed slight atrophy.

plague formation.
congestion of the cerebral vessels.
convolutions were edematous.

No other gross abnormality was seen.

MICROSCOPIC EXAMINATION
Lungs. Several sections showed organized
premortem thrombi with some adherence to
the vascular wall., No definite areas of
infarction were seen. Interstitial
fibrosis with infiltration of lymphocytes
Within the
alveolar spaces many finely reticulated
These
masses stained intensely with the periodic
acid Schiff stain.
carinii spores were Seen on sections

stained with Grocott's modification of
9

and plasma cells were present.
eosinophilic masses were noted.

Numerous pneumocystis

Gomori's methenamine silver stain® and

Gridley fungus stain. 10

There were
scattered hyaline membranes and large
irregular giant cells with intranuclear
bodies typical of cytomegalic inclusion
disease. One section from the right
lung showed a caseating granuloma which
demenstrated numerous acid-fast bacilli

on acid-fast stain.

Heart.
fiber hypertrophy.

Large nuclei suggested myocardial
The walls of small
vessels were thickened. The vessels were
packed with leukemie lymphoeytic cells.
Aorta. There was severe thickening with
atherosclerosis with focal calcifiecation.

Spleen. Dbliteration of the follicular
architecture and infiltration with many
leukemic cells were noted.
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Bone Marrow. Specimens from the vertebrae,
s ternum, and femur were similar., Focal
accumulations of lymphocytes were seen.
The cell to fat ratio was BO0: 50.

Lymph Nodes.
medias tinum,

Nodes from the axilla,
and inguinal regions all
The follicular

Lymphocytes
infiltrated the entire lymph node and
extended into the capsule and surrounding
fat.

showed similar changes.
architecture was effaced.

Submaxillary Gland. Several typical large
cytomegalic cells with intranuclear bodies
were seen in Focal
lymphoeytic cell infiltration was noted.

the parenchymal cells.

Stomach and Pancreas. Sections were not

remarkable.

Ileum.
rest in the submucosa and muscle layer.
Normal lobules of pancreatic acini with
intervening ducts were present.

There was a small pancreatic

Liver. One section contained a mature

small cavernous hemangioma. There were
focal leukemic aggregates in the portal
areas and sinusoids. Fatty metamorphosis

was seen.

Kidneys. The vessels were congested
and the larger vessels showed moderate
thickening.

Testes. Several areas revealed atrophy of
tubules with marked thickening of the
basement membranes and decreased spermato-

genesis.
Pituitary. Section was not remarkable.
Thyroid. Follicles were lined by low

cuboidal epithelium.
changes were present with some follicles
devoid of colloid.

Foecal involutional

Adrenals.
non-encapsulated nodules.

The cortex showed several small
No inclusion
cells were seen.
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Brain. Sections showed no diagnostic
abnormali ty.

PRINCIPAL ANATOMIC DIAGNOSES

Subacute lymphoeytic leukemia with involve-
ment of:

lymph nodes, generally
spleen
bone marrow
liver

Active caseous tuberculosis, right lung
Cytomegalic inclusion disease with involve-
ment of'

submaxillary gland
lung

Pneumocystis carinii infection of the
lungs

Multiple pulmonary emboli or thrombi,
bilateral

Interstitial pneumonia
Generalized arteriosclerosis

abnominal arteriosclerosis with mural
thrombi

Ectopic pancreas, ileum

Hemangioma, liver

DISCUSSION

PATHOLOGY AND PATHOGENESIS OF CYTOMEGALIC
INCLUSION DISEASE

The disease 1s caused by a pantropic
virus which seems to be species specific.
The virus has been successfully grown and
isolated from infected human tissue in
11,42 Attempts to
propagate the virus in mice and in egg

human tissue cul ture.
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chorioallantois have been unsuccessfu1.13

Human inclusion disease has not yet been
transmitted to experimental animals, 14

The pathogenesis in man is not exactly
known. The virus may be transmitted from
The
newborn may be healthy but harbor a latent
salivary gland infection or the fetus may
have a disseminated infection because of
apparently high susceptibility of fetal
tissues. Lowering of resistance of the
child or adult by a concomitant disease
such

an asymptomatic mother to her fetus.

as leukemia or lymphoma seems to
predispose to generalized infections.

The striking feature of cytomegalie
inelusion disease is the presence of cells
enlarged up to 35 microns in diameter,15
amphophilic
intranuclear inclusion body surrounded by
a clear halo. The cell has an '"owl eye!
The
bhodies consist largely of desoxyribonucleilc
acid and are probably formed of viral
partic]es.5 The intranuclear inclusions

containing a large homogenous,

appearance., intranuclear inclusion

are positive to the Feulgen and phospho-
tungstic acid-hematoxylin stains and
negative to the periodie aecid Schiff
stain. % The cytoplasm of the infected
large cells is abnormally abundant and is
amphophilic or acidophilic. It may contain
bodies
measuring 2 to 4 microns in diameter,14

small eosinophilie inelusion

which are usually arranged in a crescentice
pattern near the periphery of the cell,
The virus not only infects epithelial cells
but may involve endothelium, fibrocytes,
and muscle cells., 16 Intracytoplasmic
inclusions may be seen in epithelial cells
but apparently not in connective tissue
cells.® Cytoplasmic inclusion bodies are
not found in cells which do not contain an
intranuelear inclusion body. However,
intranueclear inclusions may occur in the

absence of cytoplasmic 14

inclusions.
Cytoplasmie inclusions are thought to be
mainly mucopolysaccharide secretory
products which accumulate because of viral
interference with cell function.® Such
cytoplasmie inclusions are seen as blue

bodies with the Giemsa stain. 8
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No inflammatory response is seen in the
surrounding tissue when the infected cell
is intact. After the virus causes necrosis
and death of the cell, an intense inflam-

matory reaction occurs.17

The disease seldom has been seen in
adul ts, either in living or autopsy cases.
Approximately 37 cases have been reported,
including the 34 cases cited by Symmers5
and the more recent cases of Capers and
Lee,7 Williams, et al,B and Riganti.1l8
As previously mentioned,
disease in adults may be localized or
generalized and most often occurs as a

cytomegalic

complication of some other disease or
Most of the localized

infections have been confined to the
T8

its treatment.

gastrointestinal tract,lg_zz lungs, and

adrenals. 23224 The gastrointestinal
tract is more likely to be affected in
adults than in ehildren. Involvement of
connective tissue cells in addition to
epithelial cells as seen in case Number 1
of the present report also appears to be

relatively more frequent in adul ts. 6

Diagnosis of cytomegalic inclusion
disease in the past was usually made
at autopsy.
diagnoses during life is complicated by the
usual superimposition of the cytomegalic
disease on another basic disease. Liver
biopsy25 and lung biopsyza have now been
used successfully in establishing the
Definite confir-
mation of the diagnosis of cytomegalic

diagnosis during life.

inclusion disease has been made in infants
by the finding of characteristic cells in
urinary sediment27 or gastric washings.®8
However, the majority of adult cases of
cytomegalic inclusion disease with or
without pneumocystis infection have been

diagnosed at the time of autopsy.

CYTOMEGALIC LESIONS IN SALIVARY GLANDS

In the infant cases of cytomegalic
inelusion disease, the salivary glands
Seifert and

0ehme2? have reported that cytomegalie

have usually been involved.

In adults the problem of
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lesions were always found in the examined
salivary glands in generalized ecytomegalic
inclusion disease of infants.

In adults, a single case (probably of
localized cytomegalic disease) has been
reported with typical ineclusions in the
epithelial cells of the parotid gland
adjacent to an adenolymphoma (papillary

cystadenoma lymphomatosum), which was

removed surgically.ﬁ Sakamoto and Oota®
have reported finding an inclusion cell
lying free in a vascular space, but none in
the parenchymal cells of the submaxillary
gland in a case of generalized adult cyto-
megalic inclusion disease associated with
paraplegia. Two cases reported here are
believed to be the first adult autopsy
cases in which eytomegalic inclusion cells
were seen in the parenchymal cells of the
submaxillary glands. Whether involvement
of the salivary glands frequently occurs in
generalized disease in adults is a question
which remains to be answered. Histological
examination of the salivary glands probably
is not a routine procedure in most adult
autopsies and seems not to have been
done in most of the reported cases of
cytomegalie inclusion disease in adults.
Symmers6 has pointed out that sections of
salivary glands would be necessary in every
necropsy to determine the true incidence
of salivary gland involvement in adults
since the presence of the disease itself is
not usually recognized prior to histologie
examination.

Localized or latent involvement of the
salivary glands is probably very rare in
adul ts. In postmortem examinations of
apparantly healthy individuals dying from
sudden trauma, no inclusions have been seen
in the salivary glands of those beyond the
age of 16 years.l3 10 per
cent of autopsies in infants showed

By contrast,

_ characteristic eytomegalie inelusions in

the ductal epithelium of the salivary
glands'regardless of the cause of death.30
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RELATION OF CYTOMEGALIC INCLUSION DISEASE
TO LEUKEMIA AND LYMPHOMA

Cytomegalic inclusion disease in adults
seems to oceur predominantly in associlation
with diseases of the reticuloendothelial
system. Reported adult cases in associ-
ation with leukemia and lymphoma are
summarized in Table 1 and include cases
of granulocytic leukemia, lymphoeytic

leukemia, lymphoecytie lymphoma, and

Hodgkin's type of lymphoma. The actual
occurrence of viral bodies in the various
organs of the reticuloendothelial system

itself is, however, not very frequent.13

Specific inclusions in the spleen, marrow,
or lymph nodes were reported in the
4 5

cases of Reinhard,3! Fisher,? and Symmers.
The lung and adrenal glands were most
frequently involved. Eight out of 11
cases showed pulmonary lesions and 6 had
interstitial pneumonitis. Pneumocystis
was demonstrated in 4 of the 6 cases with
interstitial pneumonitis. The adrenal
gland was involved in 6 of the 11 cases,
Localized adult cytomegalic disease most
commonly involved the lungs and adrenal
glands in the reported cases of leukemria

or lymphoma.

It is of interest to note that all of the
cases reported in adults in association
with leukemia and malignant lymphoma have
(Table 1).
too small to support definite

been in males The series
is, however,
conclusions with respect to sex incidence.
In Fisher's review,dl there were five cases
of cytomegalic disease in women. Wyatt
et ail in a series of autopsies in infants
with generalized disease found no signifi-
cant difference related to sex.

Several hypotheses have been advanced
in exploration of the relationship of

cytomegaliec inclusion disease to cases of
leukemia and lymphoma:

It has been suggested that alteration
of the immune defense mechanism in
reticuloendothelial diseases may favor
exogenous infection or endogenous flaring
of latent virus. Rowell has pos tulated
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that the virus may reside in the body in
latent manner similar to the virus of
herpes simplex and has demonstrated
complement fixing and neutralizing
antibodies in a high percentage of human
sera. In an unselected group of adults
over 25 years of age, he showed comple-
ment fixing antibodies to a specific
This
finding is compatible with the concept

virus in 81 per cent of the cases,

that latent virus may commonly be present
in the body and be activated
certain conditions,

under
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It has been proposed that the virus of
cytomegalic inclusion disease may be
transmitted by blood transfer,
larly since lymphoma and leukemia cases

particu-

are apt to receive many transfusions.?

Smith and Vellios!? believe there may hbe
a disturbance in cellular metabolism
such as the vitamin deficiency described
in MeMillan's case?2 and that such
disturbance may predispose to generalized
cytomegalie virus infection.

As has been indicated,

features of cytomegalic inclusion disease
24,26 p,n

certain eytologic

may mimiec leukemia or lymphoma.
example, prominent lymphocytic response
and occurrence of extramedullary hemato-
polesis inveolving primitive hematopoietic
cells have been desceribed. In at least
one case,26 the occurrence of a marked
mononuclear cell component in autopsy
material raised a question as to whether
the histologic and cytologie changes
represented a lymphoma or were a feature
characteristic of cytomegalic inclusion
disease per se. There is no evidence that
misdiagnosis is involved in cases reported
as cytomegalie inclusion disease associated

with leukemia or lymphoma.

RELATIONSHIP OF CYTOMEGALIC INCLUSION
DISEASE TO PNEUMOCYSTIS CARINII

Pneumocystis carinii infection is a rare
disease which has been reported mainly in
infants. Hamper133 has called attention to
the association of pneumocystis infection
with eytomegalic inclusion disease in
adul ts and demonstrated pneumocystis in an
adul t case of cytomegalic inclusion disease
reported by MeMillan. 32  He suggested the
probability in two similar cases reported
by Wyatt and associates.®® (pther rare
adult cases of cytomegalic disease of the
lung in association with pneumocystis
infection have been recently reported by

Capers and Lee,7 Symmer5,5 and Williams. 8
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The pneumocystis organism may be a

protozoan-like parasite or a fungus.
Al though evidence has been presented that
the organism is a fungus,33 the exact
taxonomic status of pneumocystis carinii
is still unsettled.?? The organism can be

in bronchial
33

found in smears from the lung,
secretions, and histologic preparations.
Microscopic sections of the infected lung
delicate network of foamy

acidophilic material within the alveolar

show a peculiar,
spaces. The acidophilic conglomerates show
cystic spaces and contain large amounts of
mucoprotein whieh stain intensely with
the periodic acid Schiff stain. 39 The
parasites are tiny dot-like forms about
1 mieron in length and occur as 1, 2, 4,
or 8 Feulgen-positive bodies within the
rounded cysts (Sporogonia).33 The cysts
(sporogonia) are stained well with the
Gridley fungus stainl® and Grocott's
modification of the Gomori methenamine
silver stain.? Single parasites may.be
seen within the alveolar septa®®
demons trated by the above speeial stains.
Throughout the interstitial spaces, there
is often a diffuse infiltration of mono-
nuclear inflammatory cells,

cells,

and may be

chiefly plasma
In
the interstitial plasma
cell infiltration has been striking and

the disease has been referred to as
Y

macrophages, and lymphocytes.,

many infant cases,

interstitial plasma cell pneumoni tis.

Seifert and Oehme®? have reported a high
incidence of pneumocystis pneumonia in
association with cytomegalic inclusion
disease in children under one year of age,
They found 35 such cases in a series of

78 cases of cytomegalic inclusion disease.

In addition to the two ecases 1in the
present report, there are approximately 25
reported cases of adult cytomegalic
inclusion disease of the lung including
the various cases cited by Symmers,5
Capers,? Williams,B Riganti.1® 1In 9 of
these, associated pneumonitis infection
is reported.
(see Table 1),
recognized in

In the present review
pneumocystis carinii was
4 to 6 cases in which
cytomegalic inclusion lesions were in the
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lung. The coexistence is obviously
frequent and Symmers® believes it is too
frequent to be due to chance. The exact
relationship and the possible role of
biological synergism still is a matter

of speculation.

In adults,
33

three types of infections
may be seen:

Pneumocystis infection of the lung with
pneumonia

Pneumocystis infection with cytomegalie
inclusion disease

Cytomegalic inclusion disease without
pneumocystls infection and without

pneumonitis,

Thus,
cytomegalic infection in adul ts can cause
pneumonitis in the absence of pneumocystis

doubt has been expressed that

infection. However, Fisher? reported -two
cases of cytomegaliec lung lesions with
interstitial pneumonitis and found no
pneumocystis in careful search of several
sections stalined specifically for the

organisms.

Relationship of pneumocystis infection
to lymphoma or leukemia is as obscure as
the relationship to cytomegalic inelusion
disease. However, it seems reasonable to
assume that the underlying malignancy
itself or its complex therapy causes a
lowering of resistance through alteration
of the immune response, permitting acti-
vation of a latent endogenous infection or
exogenous invasion. Leukemia and lymphoma
are known to predispose to other bacterial
and mycotic infections including tubercu-
losis, torulosis, mucormycosis, moniliasis,

and aspergillosis.

ROLE OF CHEMOTHERAPY AND RADIATION

Symmer55 and also Peace2% have called

attention to the role of certain thera-
peutic agents in the development of
cytomegalic virus infections. They include
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as possible agents antibiotiecs, steroids,
hormones, chemotherapeutic cytotoxie drugs,
and radiotherapy. Radiation and chemo-
therapy are considered to interfere with
cellular enzyme systems,g4 thus depressing
the immune response of the host and causing

modification of the virus infection.

Smith and vellios!? have shown that
spontaneous generalized salivary gland
virus infection occurred in several guinea
pigs which had received a course of
This chemo-

therapeutic agent for the treatment of
31

4-aminopteroyl glutamie acid.

leukemia was used in Reinhard's case.
It is interesting in this regard to note
that rickettsial and viral growth in
embryonated eggs may be altered by previous
injections with antimetabolites.30

Table 2 shows
drugs administered to reported cases of

the chemotherapeutic

cytomegalic inclusion disease in lymphowma
and leukemia and also summarizes the
radiation therapy.
treated with some form of chemotherapy
and/or radiation.
presented in this report,

Most of the cases were

In the two cases
no therapeutic
radiation was given. Exposure to the
atomic bomb is included in the table,
although it appears unlikely that radiation
so remote in time cecould be related to
the infections.

Corticoids have been implicated as
playing a role in the development of
pneumocystis and cytomegalie ineclusion
disease by lowering the body's inflammatory
However, for the tabulated cases
of cytomegalic disease in lymphoma and
leukemia no conelusion appears possible
as to whether cortisone was directly
Ricken37 has presented
some experimental evidence that steroid

response.

implicated.

administration predisposes to pneumocystis
pneumonia.

In view of the suspected role of corti-
sone and cortisone-like compounds in the
development of ecytomegaliec inclusion
disease in adult leukemia and lymphoma,
it 1s noteworthy that Margileth38 and
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TABLE 2

CHEMOTHERAPY AND RADIATION HISTORY

IN ADULT CYTOME

WITH LEUKEMIA AND LYMPHOMA
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Birdsong et a139 have repor ted successful
treatment of infants with generalized
ineclusion disease

cytomegalic using

cortisone and prednisone, respectively.
The steroids were used to counteract the
effects of thrombocytopenia and hemolytiec
anemia often seen in generalized cyto-
megalic disease of infants. More recently,
van Gelderen®? has reported a third cure
by use of prednisone in an infant with

generalized inclusion disease.

Comment is required on the possible
relationship of atomie bomb exposure- to
the two cases of leukemia deseribed in this
report. In ecase Number 1 despite the
indeterminate shielding effect of heavy
it is possible that
the granulocytic leukemia was related to
the exposure.41’42 However, there is no
known means of distinguishing the indi-

vidual case of so-called radiation induced
41 o=

cons truction materials,

leukemia from spontaneous leukemia,

Case Number 2 was exposed to the bomb at
a distance of 3577 meters and the estimated
radiation alr dose at this distance is
43 The patient had
Subacute lymphoeytic leukemia which is rare
in Japan.

lymphocytic leukemia in both exposed and
41

less than one rad.
Because of the rarity of chronic

nonexposed persons, Heyssel and his group
could demonstrate no relation to radiation.

SUMMARY

Two cases of ecytomegalie inclusion
disease complicating chroniec granulocytic
leukemia and subacute lymphocytic leukemia
in adult Japanese males in Nagasaki,
Both cases had
concomi tant pulmonary infection by pneumo-

Japan are reported.

cystis carinii.

It is believed these are the first
reported autopsy cases of adult cytomegalic
inclusion disease in which typical cyto-
megalic inclusion bodies were seen in the
parenchymal cells of the salivary glands.
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Previously reported cases of adult
cytomegalic inelusion disease complicating
leukemia and malignant lymphoma are
briefly summarized.

Present knowledge of the relationship
between cytomegaliec and pneumocystis
infections and association with lymphoma
and leukemia is reviewed.

The possible roles of chemotherapeutic
agents and of radiation in the development
of the eytomegalic and pneumocystis
infections are also briefly discussed.
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CASE NUMBER 1

CYTOMEGALIC INGLUSION DISEASE OF SUBMAXILLARY GLAND
HEMATOXYLIN-EOSIN STAIN (100 x)

T ROBAMIEHAKEAY b33 ) > 24 Vv REEA HAEE(I0X)

INTRANUCLEAR INCLUSION BODIES IN PARENCHYMAL CELLS OF SALIVARY GLAND
HEMATOXYLIN-EOSIN STAIN (400 x)

MEFEIR O E BB IZ 5 A AE A = P2 20 v oA Vi @R B AEE400X)
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CASE NUMBER 2
HEH) 2

PNEUMOCYSTIS INFECTION AND CYTOMEGALIC |
HEMATOXYLIN-EOSIN STAIN (100 x)

NCLUSION DISEASE OF LUNB

-

lifi @ pneumocystis B4 & kOB SR la ME & A4 5.

AT REF YU YA Y RERA AR (100X)

PNEUMOCYSTIS CARINI| SPOROGONIA IN LUNG ALVEOLUS
METHENAMINE SILVER STAIN (400 x)
THE DARK BODIES IN THE RIGHT ARE RED CELLS WITHIN A VASCULAR CHANNEL.
M8z 45 17 Apneumocystis ecariniiffd 7M. A 7 3 VvIREEE JEAEFEA0X)
Ao BB L I P A i ER
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