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INTRODUCTION

Letterer-Siwe's disease was first
reported as Aleukemische Reticulose by
Lettererl in 1929, and in 1938 Abt u.
Denenholz? named 1t Letterer-Siwe's dis-
ease. Approximately 50 cases had been
reported until 1954 in Europe and America.
but in Japan the case reported by Furutad
of Hiroshima ABCC in 1952, was the first,
and only about 20 cases? 22 pave heen
reported to date.

This disease appears to be a reticulo-
endotheliosis that arises during infancy
and manifests itself clinically Ly eutane—
ous eruptions, hepato-splenomegaly, anemia,
hemorrhagie diathesis, generalized enlarge-
ment of lymphatic glands and osseous
changes. The course is rapid and the
prognosis is poor, tut there are increasing
numbers of reports to the effect that the
dlisease responds fairly well to steroid
hormone and antibioties.

This report 1s a case of Letterer-Siwe's
disease that failed to respond signifi-
cantly to steroids and to antibiotie
therapy.

CASE REPORT

The patient was an eleven-month o0ld baby
boy whose chief complaints were abdominal
distension and weakness.

PAST HISTORY Weight at birth was 3 kg.
There was nothing remarkable during
pregnancy or at the time of birth. On the
third day after birth, he developed severe
diarrhea which promptly subsided. He was
able to follow things with his eyes, smile
and hold his head erect at 3 months.
Dentition commenced when he was 8 months
old. At that time he could nelther sit nor
crawl by himself but understood well what
his parents said to him.

PRESENT ILINESS According to the mother,
the child's complexion was poor from birth,
but was e¢linically well until 6 months
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after birth. Watery diarrhea began at
about 7 months of age but subsided in about
one month after powdered milk was substi-
tuted for breast feeding. However, fever
of 38°C developed and continued during most
of the subsequent course and he hecame more
pale, was fretful, eried almost constantly,
and slept very poorly. At about 9 months
of age he developed a serous secretion
from his external ears and small tissue
growths were noted in the external auditory
canals. On October 20, radical operation
of the right middle ear was performed. The
mastold process was filled with a tumor.
The mastoid cells and wall of the external
auditory meatus were partially destroyed.
The surgical pathology report was "tumor
showing acute and chronic inflammation,
probably non-chromaffin paraganglioman"
( | At the same time, he
developed generalized enlargement of
lymphatie glands, most pronounced in the
cervical region. Perspiration, abdominal
distension, seborrhea of the head and
weakness of his legs developed, and he
received transfusions of 50 cc. of blood 12
times. Second biopsies from the right
retroauricular incised wound and tumor of
left external auditory meatus on November
11, were diagnosed as "reticulo-endotheli-
osis, compatible with Letterer-Siwe's
syndrome" ( « (Figure 1) Many
"hoils® appeared over the back of his head,
neck, back, buttocks and axillae. At 11
months of age he was given radium irradi-
ation to the cerviecal lymph nodes for 10
days and the swelling of the nodes de-
creased. Edema appeared on his face and
legs when he was occasionally carried on
his mother's baek. His appetite remained
fairly good but his diet consisted mainly
of powdered milk. He was first seen in the
clinic in the 5th month of his disease at
the age of 11 months.

FINDINGS AT TIME OF HOSPITALIZATION He was
very poorly developed and nourished. Body
temperature was 37.9°C; pulse, 100; respi-
ration, 40. He was extremely listless with
almost no spontaneous activity of his
extremities. He eried constantly in a weak,
grunting manner. His skin was coarse, dry

and loose. Light brown, papular rice
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Figure 1

Surgical specimen taken

from right retroauricular incised wound
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grain-size skin eruptions were scattered
over his body, ineluding the palms of his
hands and soles of his feet., All muscles
were soft without tension. A seborrheie
eruption was noted on his head. The
anterior fontanel was palpable at one
fingerbreadth. Marked painless, movable
enlargement of lymphatie glands were found
in the neck, axillary region and inguinal
region. The largest nodes in his neck
measured 2 x 4 x 4 em. in size. Bo th
external auditory meatuses were closed by a
granulating, inflamed lesion of the
external canal which oozed serous fluid.
No abnormalities were found in the oral
cavity and he had four upper and four
lower teeth.
heart,

Examination of nose, throat,
lungs and thorax was normal.
Abdominal distension was remarkable with
thin dilated veins in the abdominal wall.
The navel did not protrude. Cireumference
of the ahdomen was 48.5 em., but no ascites
was detected.
normal. Marked hepatosplenomegaly was
evident, with the liver 4 em. below the
costal margin on the right side and the
spleen felt 7 em. below on the left.
Several painless, movable masses, the size

Peristaltiec sounds were

of soy hbeans, were palpated on rectal
examination and were thought to represent
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pelvie lymph node enlargement.

X-RAY FINDINGS P-A lateral of the chest,
long bones, and pelvis showed no abnormali-
ty except for enlarged thymus. Flat plate
of abdomen showed splenomegaly. Skull
series and films of the mastoid areas
showed actual loss of bone in the region

of the squamous portion of the temporal and

mastoid areas on both sides.

LABORATORY FINDINGS

Hematology Hgb 4.4 gms. ¢; RBC 1,600,000
/ev.mm. 3 hematoerit 16%; MCV 100.0; MCHC
2.5 reticuloeytes 20.3%; WBC 6, 250/ cu.
mm., with Segs 83%; Stab forms 1.5%
lynmphs 13.57%; monoeytes 1.0%; eosinophils
0.5%; myeloeytes 0,57%; one normoblast/100
WBC were seen on the smear. Platelets
80,000/cn mm., bleeding time 2-3 min.;
coagulation time (Lee-White) 4 min.;
prothrombin time 14.6 seconds. Erythro-
cyte osmotie fragility normal (begin
0.48% saline and complete 0,338% saline).
Erythrocyte mechanical fragility 5.55%
Serum Vi t. B12 115.5 M 1 g/ml (normal).
Serum iron 48 mg/ml with unsaturated
iron binding capacity of 123 ng/ml.

Blood Chemistry NPN 16.2 mg.%; glucose
92 mg. 7; total protein 6.2 gm. % with 3.8
gme 2 albumin and 2.4 gm. ¢ globulin; serum
cholesterol 118.3 mg. %; bilirubin 76 mg.
73y serum caleium 10.0 mg. 4 serum phospho-
rus 4.09 mg. %; serum alkaline phosphatase
4.89 Shinowara-Jones uni ts.

Urinalysis Negative.

Bacteriology Culture of retroauricular
discharge revealed proteus baellli,
staphylococeus aureus, and non-hemolytie
streptococecl. A urine culture revealed
Klebsiella pneumoniae and proteus baellli
in moderate number (7000 colonies/ml).
Culture of an infected skin lesion
revealed a staphylococeus aureus,
coagulase positive. Agglutinins to
typhoid, paratyphoid, brucella and
proteus were negative., Skin tests to
histoplasmin and coccidioidin were
negative.
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Bone Marrow Marrow was cellular with
some inecrease in erythroid elements (M/E
ratio 1.2). Many large cells suggesting
reticulum cells were seen in bone marrow
aspirate. (Figure 2
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Figure 2 Bone marrow smear (oil

immersion) Focus of proliferated

reticular cells, mingled with normoblasts (Giemsa stain)

B2 HrdsEm (i)

CLINICAL COURSE A third surgiecal biopsy
specimen was taken from the skin of the
left chest on December 12 and dlagnosed as
"retlcular cell invasion of skin, compati-
ble with Letterer-Siwe's diseasem (

During hospitalization, the fever
fluctuated between 36.7 and 38.4°C daily.
Treatment was started with prednisone,
20 mg/day; intramuscular injection of
200,000 units of peniecillin at 12 hour
intervals; intramuscular injection of 0.4
gm. of cechloromycetin at 8 hour intervals
and oral administration of iron preparation
three times a day. Calamine lotlon was
applied to the skin and polymyxin solution
was placed into the external auditory
During this time,
were given

meatus after cleansing.
blood transfusions of 150 cec
twice, resulting in a sudden improvement of
He started
to move his hands and legs actively.

the general physical condition.

Enlargement of the cervical lymphatiec

glands decreased. He seemed generally

HOREA AR L E & AR S ER & i 4 3800 B (¥ — A i)

BhEdEHOAE CHMilas EHESREIZR
nas.(X2)

23R
RARHIZEMEBOEBK Iz TE3 B

BOEAomBaRE L ERL, “ MERRO K

iz A H D, ZiliLetterer—Siwedi |- —3+

2 (N v

ABH36.7-38. 4 CO % LT+ 280 EH
BMOL.EREELTIEL H20mg DT L F=v >0
1“5, 20F[EEMO~R=2Y > OI2EFME % O fhiE,
roo={t€Fr04g0) SEEMB :OHIE, BT
Aol H3mMoEO#REIEH LN, LERH
AT~ ie&EMHL, HEHEIZIERESR
Y3ixsr@ER@ELL Z0OM150ce D&M %
252258, RLGRENRELRCF
RBEFEREC#HAAT LA N, XEHHENIREIE
L L, 2B PEHONZL I IZEB D



improved and was discharged after 2 weeks
of treatment.

Prednisone,
administration was continued after dis-
charge from the hospital, but about 3 weeks
after discharge, he developed anorexia.

chloromycetin and iron syrup

nasal discharge., high fever and generalized
hemorrhagic skin eruptions and was re-

hospitalized.

At the time of the final admission, his
face was completely dull and edematous.
Rumpel-Leede phenomenon was questionably
present. Rice grain-size skin eruptions
scattered over the entire body,
into ecchymoses and the garter marks around
the legs became
(Figure 3) The spleen had inecreased in
10 em., but the liver and the
cervical lymphatic glands were of the same
size as before treatment. The otitis had
improved and reddening of the bilateral
Auscul tation revealed

developed
circular ecchymoses.

size,

eardrums was seen.
no abnormalities of the lung and heart.
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Administration of prednisone was again
increased to 20 mg/day and 215 mg. intra-
muscular injection of kanamyecin at 12 hour
intervals was started, but fever of 40°C
continued. Cyanosis of fingers and toes
developed; he was placed in an oxygen tent,
but he died on the sixth day after hospi-
talization.

AUTOPSY FINDINGS Although a complete
au topsy was performed, only pertinent
findings are recorded here.

GROSS FINDINGS The body length was 71 em.
and the welght 7650 gm. Many small, dark
red papules up to 0.3 em. in diameter were
scattered on the skin of the chest,
abdomen, back and proximal lower ex-
tremi ties.

The abdominal cavity contained 20 ce. of
slightly turbid pale brown fluid. Numerous
small dark red papules were present on the
intestinal serosa.

The lymph nodes were consliderably en-
larged, measuring up to 6 em. in greatest
dimension, in the cervical and intra-
abdominal regions. Some nodes were soft
and dark violet with yellow dots. Others
were fluctuant, grayish yellow and exuded
vellow, pus—1like fluid on sectioning.

The spleen was greatly enlarged, welghing
380 gm. (40 gm. predicted for age). 1Its
surface was dark red and the organ was
firmer than usual.
were numerous irregular gray-white nodules
slightly larger than Malpighian bodies.

On sectioning there

The thymus was of normal size and weighed
28 gm. Its capsule was thickened. The
organ was divided into lobules by grayish
fibrous tissue, the parenchyma being soft
and grayish-yellow.

The liver weighed 500 gm. (360 gm.
predieted). There was slightly increased
consistency and the lobular architecture
was accentuated by the presence of a
graylsh-yellow network. A few intra-
hepatie bile ducts were slightly dilated.
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Each lung weighed 100 gm. (60 gm.
predicted). Several hemorrhagic spots were
present in the pleura. The pulmonary
parenchyma was dark red, inereased in
consistency and contained many small

graylsh-yellow spots close together.

The gastrointestinal tract was character—
ized by the presence of many dark nodules
in the tonsils and lower esophagus.
Others, similar to the skin papules, were
present in the mucosa from the ileum to the
rectum in places where lymphoid tissue
might be expected.

Marrow of ribs, sternum and lumbar
vertebrae was dark red. In the femur it
was pale. No grossly unusual features were
noted in the heart, aorta, pancreas,
kidneys, pituitary, thyroid or adrenal
glands.

MICROSCOPIC FINDINGS On microscopic
examination there was good correlation
between gross‘alteration and the presence
of marked cellular Infiltration.

The skin papules were composed of nodular
aggregates of mononuclear cells, accompa-
nied by some hemorrhage, immediately
beneath the epidermis. This appearance was
similar to that of the surgical specimen.
In the lymph nodes, folliecles had almost
disappeared. Retleular cells with abundant
dark, acidophiliec or clear cytoplasm,
similar to those in the skin, were widely
distributed, diffusely or in nodules. The
centers of some nodules were necrotic,
containing neutrophiles and bacterial foci.
Tubercle bacilli were not found histo-
loglieally or on culture. Microscopically
the spleen was similar to the lymph nodes
and In the thymus reticular cells without
striation were numerous between bundles of
connective tissue. (Figure 4)

The bone marrow changes were somewhat
more complex. Small nodular foel of
reticnlar cells were present and erythro-
polesis was markedly reduced. Megakaryo-
cytes were also reduced in number and their
niclei were pyknotiec. In the lateral
portion of the left temporal bone there was
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destruction of splecules and replacement hy
reticular cells. Eosinophilie infiltration
was almost absent in contrast to the
surgical specimen (_]-

Histochemical studies3® were also made of
the cytoplasm of the reticular cells.
There was a moderate amount of red or
yellow-red material by Sudan III Stain, but
a small amount of purplish pink or pale
blue material by Nile Blue Sulfate and
black or gray-colored with osmic acid.
Using the sulfuric aecid method of Okamoto,
Shimamoto and Sonoda,a5 cholesterin was not
found but cholesterin fat was present.
Employing the phosphatid staining method of
Okamoto, Shimamoto, Ueda, Kusumoto and
Shibata,35 there was a small amount of
bhlue-violet stained material in reticular
cells of the spleen; after acetone washing,
By P.A.S.
staining, a small amount of positive sub-

this test was still positive.

stance was present in the same cells in
lymph nodes. Material staining with Sudan
III after acetone staining was uncommon.
These stains suggest the presence of
neutral fat, cholesterin fat and a small
amount of lipoid, that is, phosphatid and
cerebroside.

A
nt CALE A "'

Figure 4 Thymus at autopsy (x 100) Normal |
Nodular hyperplasia of reticular cells and new formation of

destroyed.

fibrous tissue (The fourth stage)
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PATHOLOGIC DIAGNOSIS

1. Letterer-Siwe's disease, involving
generalized lymph nodes;
i aphragm, spleen,
skin,
intestinal tract,
stinal pleura,

thymus,
liver,
muecosa of gastro-
lungs and media-
petrous portion of
temporal bone and soft tissue around
the external auditory canal.

bone
MATTOW,

2. Petechial hemorrhage, pleura,
peritoneum, periadrenal fatty tissue
and intestinal mucosa.

3. Fatty liver,
severe.

uni formly peripheral,

4. Intrahepatic biliary obstruction with
chronie pericholangitis, probably
congenli tal.

5 Abscess with chronic interstitial

inflammation, tail of pancreas.

6. Mild, chronic tracheobronchitis.

7. Decrease of fatty substance of zona
fasceleulata of adrenal.

8. Fatty degeneration, heart muscle,
mild.
9. M1il0 nephrosis.
10. Ascltes.
11. 01d operation wound, right retro-
auricular region.
12. Fresh small hemorrhagie foel, spinal.
DISCUSSION

The eltology of Letterer-Siwe's disease
is unknown. Siwe, Coronini and Risakga;
van Creveld and ter Pnrten24; Green and
Farberzs; and Farber2® advocated an
infectious etiology, and L'[izuno,4 Bierman=’
and Aronson 28 report that antibioties
proved effective. 0kadal4 and Arita? have
reported that this disease 1s accompanied
with otitis media and Sherman, 22 with
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septicemia; and this case seems to he
similar to Okada and Arita's cases.
Koech™® advocated a virus causation because
therapeutically, aureomyecin reported to he
effective for large-sized virus disease, 1s
sometimes effective In Letterer-Siwe's
disease whereas penieillin, streptomyein
and supronal are not. Although 1t has been
said that this disease is not hereditary,
in Blerman's case, the process appeared in
monozygotie twins. Sherman=? and Furuta?
also reported a congenital case. The
disease vsually occurs around the age of 1,
but Dennis et. al. 91 have reported a case

that ocecurred at the age of 0.

Siwe and Symmer (1951) recognized
di fferences between the three diseases:
Hand-Schiiller-Christian's disease, eosino-
philie granuloma and Letterer—-Siwe's
dlsease. These differences were based on
the eliniecal pleture, prognosis, and on
pathological observations. Wa]lgren,32
Farber and Jaffe33 ano Lichtenstein37 felt
that these three diseases had the

etiology and were closely related.

same
They
considered the disease to be eosinophilie
granuloma when the lesions were localized
in the bone, Hand-Schiiller-Christian's
disease when lipoild iIs aceumulated in the
proliferated reticuloendothelium, and
Letterer—-Siwe's disease when there 1s no
aceumulation of lipoid.

Siwe glves the followlng eight as the
characteristie features of Letterer-Siwe's
dl sease:

1. FEnlargement of liver and spleen,

2. Purpura,

3. Locallzed masses in hone,

4. Secondary anemla,

5. FEnlargement of lymph nodes,

6. Spleen punecture showing non-1ipld

contalning phagocytes,
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7. Cases occurring mostly among infants,
with a course varying from several
weeks to several years.

B. Histologlcal findings showing

proliferation of large phagoeytes
without 1lipoid, with spleen, liver,
lymph nodes, bone, lung and skin as
major sites of involvement.

Hand-Schuller-~Christian's disease
presents pltulitary symptoms; multiple
defects of bones especially in the skull;
exophthalmus; diabetes insipidus; dis-
turbanece of growth and adiposity. It can
be differentiated from Letterer-Siwe's
disease by formation of skin granulomata
containing histoecytes and foam cells, and

especially by the chronie course of
the disease.

Eosinophilic granuloma is characterized
by single or multiple localized bone
has a good prognosis. and can be
diagnosed by radiographic appearance of the

lesions.
bone leslons and by exploratory puneture.

Lipoidosis. such as Gaucher's disease and

Niemann-Pick's disease. resemble Letterer-

Siwe's disease in that they present, with
hepatosplenomegaly,
nodes,
develop disturbances in growth,
coloring,
demonstrating cells peculiar to them by
bone marrow puncture. Differentlation of
Letterer-Slwe's disease from disseminated
histoplasmosis 1s diffienlt. When
Letterer-Siwe's disease is present without

enlargement of lymph
and hypersplenism. However, they
in skin
and can be differentiated by

skin eruptions or bone symptoms, there is
difficulty in differentiation unless
histoplasma capsulatum can be cultured.
Septicemia and syphilis should also be
considered in differential diagnosis.

With regard to progress and prognosis,
according to Orechard's statisties, 3% the
younger the age, the more acute the
progress and the higher the death rate. As
for treatment, it is reported by many that
aureomyecin, penieillin, streptomyecin,
chloromycetin and steroid hormones are
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effective. The variety of treatments
offered and the almost uniformly fatal
outcome of the disease serve to emphasize

the general inefficacy of therapy.

This case certainly did not respond well
to treatment, and the progress of the
disease was unrelenting.

From the histopathological standpoint,
some authors (Rotter, Bungler, Engelbreth-
Holm, etc.ae) have divided Letterer-Siwe's
syndrome into four stages as follows:

1. Diffuse or nodular proliferation of
reticulo-endothelial cells,

2. Severe eosinophilic and plasmacytic
infiltration,
lymphoeytiec and neutrophiliec in-
filtration with 1ipoid deposition in
reticulo-endothelial cells,

often accompanied by

3. Xanthoma or lipogranuloma,
4.  Granulofibrosis.
In thlis case, the first and second

surgical specimens show proliferation of
reticulo-endothelial eells with severe

eosinophilie infiltration and are compat-
1ble with the second stage. But at the
time of autopsy, these inflammatory cells
were almost absent and large foam cells
were prominent. This is compatible with
the third stage. O0Only in the thymus are
collagen fibers and arginaffine fibers
moderately produced and this organ is seen
to be compatible with the fourth stage.
From both elinical and pathologleal stand-
points, however, Letterer-Siwe's disease
appears to be the most sultable dlagnosis.

SUMMARY

The eliniecal course and pathological
findings of an 11 month old infant with
progressive, fatal Letterer—-Siwe's disease
have been deseribed.
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