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Figure [¥

Chest roentgenogram March 16, 1960 showing diffuse opacification
of right lung field and mottled left lung field densities. 3
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2. Chest roentgenogram March 22, 1960 shows resolution of right lung
field opacification. 5
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3. Posteroanterior chest roentgenogram October 31, 1960 showing
increase in parenchymal densities in left upper and right lower
lobes. 9
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IDIOPATHIC PULMONARY HEMOSIDEROSIS: A CASE REPORT

BERMEBRAT > FU VEEE

INTRODUCTION

The diagnosis of idlopathie pulmonary
hemosiderosis was made recently in a
Japanese child referred to Atomic Bomb
Casualty Commission (ABCC) because of
abnormal radiologic findings in the
chest.
literature failed to produce a report of
idiopathic pulmonary hemoslderosis although
the number reported from Europe and the
United States is increasing.! Pathological
features of this disease first were well

described by Ceelen in 1931,2 but it was
3

A search of recent Japanese medical

not until ten years later that Waldenstrom
reported the first antemortem diagnosis of
this condition. The main clinical features
of this syndrome are anemia, cough,
hemoptysis, dyspnea, and abnormal chest
roentgenogram usually occurring in a child
The natural history of
this disease is one of remission and

or young adult.

exacerbation, and it usually terminates
fatally.
demonstrating hemosiderin laden macrophages

The diagnosis is confirmed by

in the sputum, fasting gastric contents, or
in the lung parenchyma by means of needle
aspiration.4

CASE REPORT

A seven year old Japanese female was
referred to ABCC in Hiroshima because of
anemia and abnormal radiologiec findings
of the chest. Her chief complaint was
listlessness. The child was in good health
until the age of four years nine months
when she had an illness characterized by
pallor, dyspnea, and malaise. There was no

cyanosis or hemoptysis. She was anemic and

| E Bl o8&
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was noted to have a positive tuberculin
skin reaction and radiologic examination
showed an abnormal chest. Because of these
findings she was treated with para-amino
salicylie acid and streptomycin for six
She also received three blood
A follow

up chest film was reported as normal.

months.
transfusions during this period.

The patient was well until February 1960
when she developed hemoptysis and fever
during a family and neighborhood epidemie
of an influenza-like illness. Her illness
lingered and pallor developed. She was
found to be anemic and 500 cc of whole
blood was given. The chest roentgenogram
was abnormal at this time and on March 16,
1960, she was seen in the ABCC clinic for
diagnostie evaluation.

She was the product of a normal delivery
and weighed 2.65 kg at birth.
no abnormalities noted at that time. Her
mother had some kidney disorder during
pregnancy. The child was breast fed; both
nutrition and development were considered
In early childhood
The primary
constituents of her diet were boiled rice,
seaweed, and occaslonal eggs. At six years
of age she had measles and mumps. Her

There were

normal during infancy.
her appetite was poor.

academic record has been below average,

A paternal uncle died of pulmonary
tuberculosis prior to the patient's birth.

On physical examination the child
appeared thin but not acutely i111. The
oral temperature was 37.7°C; the pulse was
130/minute. Respirations were 22/minute
and regular. Blood pressure was 90/56 mm
of mercury. She was pale, but there was no
icterus or ecyanosis. Firm, easily movable,
nontender, pea-sized lymph nodes were
palpable in the axillae, inguinal areas,
and the neck. Examination of the chest
revealed the left lower thorax to be more
prominent than the right.
excursions were equal. Harsh breath sounds
were heard over the left upper lung field,

Respiratory

but the rest of the pulmonary examination

was normal. A grade I blowing apical
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systoliec murmur was heard, but it disap-
peared when the patient assumed sitting
position. The liver edge was palpable two
fingerbreadths below the right costal
margin in the midelavieular line, but it
was not tender. The upper border of liver
dullness was within normal limits. The
The rectal
examination was unremarkable, and the

spleen was not palpable,

remainder of the physical examination was
within normal limits.

The laboratory results revealed a
hemoglobin of 7.3 gm per cent and a
hematoerit of 29.0 per cent. The reticulo-
cytes were 29,2 per cent. There was a
positive guaiac reaction in the stool.
Other preliminary tests were normal with
ihe exception of the routine radiologic
examination of the chest (Fig. 1) which
showed consolidation of the right middle
lobe, probable atelectasis of the anterior
portion of the right lower lobe, apd
parenchymal infiltrates in the left uﬁper
and left lower lobes. Five days later the
patient was admitted to the diagnostic ward
for further study.

EAw, LRERIZE 1B OIS I HE M S & 58
WM 24, ZhiZBMTHETS. FEz#EHES
hig EeAEE T 2 EiEEmA S A, BRI L.
FEEER o LT EHEEANT S 5. BRIk
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FRRMRER: MBEERE 7.3g%, ~v b7
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Mg, G T EMSoEEREDE Y, F&U
i FREICERERIE AR 5.
Db BEICARLZ.

BHEIIEIIRE

FIGURE 1 CHEST ROENTGENOGRAM MARCH 1B, 1980 SHOWING DIFFUSE OPACIFICATION OF RIGHT LUNG FIELD
AND MOTTLED LEFT LUNG FIELD DENSITIES
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Additional laboratory studies showed the
red cell indices to be hypochromiec and
microeytic with a reticulocyte count of
20.2 per cent.
tion rate (Wintrobe) was 12 mm in one hour,
and the platelet count was 152, 500 per
cu mm.

The erythrocyte sedimenta-

The total leukocyte count was
6650 per cu mm with 82.0 per cent neutro-
phils, 14.0 per cent lymphocytes, 1.0 per
cent monocytes, 1.5 per cent eosinophils,
and 1.0 per cent basophils. The smear
revealed moderate anisocytosis, basophilic
stippling, and hypochromasia. The bleeding
time, clotting time (Lee and White) and
prothrombin time were normal. Sternal
bone marrow was interpreted as moderate
late erythroid hyperplasia.

osmotic fragility was normal.

Erythrocyte
(Hemolysis
began at .46 per cent NaCl and was complete
at .38 per cent). Mechanical fragility of
erythrocytes was normal (3.8 per cent).
The serum iron was 7 mcg per cent with an
unsaturated iron binding capacity qf
286 mcg per cent. The nonprotein nitroéen
and fasting blood sugar determinations were
normal. The total serum protein was
6.5 gm per cent. The albumin was 4.3 gm
per cent, and the globulin was 2.2 gm per
cent. Total bilirubin was 5.91 mg per cent
and the direct reacting fraction was
1.05 mg per cent. Bromsulphalein dye
retention was 1.5 per cent after 45
minutes. The alkaline phosphatase was
8.97 Shinowara-Jones units. The thymol
turbidity and cephalin flocculation tests
were normal, and the serum glutamie
oxaloacetic transaminase was 40 units.

The chest roentgenogram upon admission
showed marked interval changes (Fig. 2).
Complete resolution of the processes in the
right middle and right lower lobes had
The densities in the left upper
and left lower lobes remained. On the
second day of hospitalization the patient's
temperature was 38°C. She was noted to be
icterie, and the tip of the spleen was
palpable but nontender. She had an
episode of hemoptysis which was productive
of bright red blood mixed with white
sputum. During her three weeks' stay in
the hospital she had a total of four

occurred.
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similar episodes of hemoptysils, but
frequent examinatlons of the chest were
unrevealing. Her jaundice decreased
gradually during her hospital stay. One
week after admission the spleen was no
longer palpable. The temperature gradually
returned to normal after remaining slightly
elevated for two weeks. The radiologic
examination of the chest one week after
admission showed mottled densities in the
left lower lobe. The similar densities in
the left apical region which had been noted
one week previously were only faintly
visualized. One week after admission the
total bilirubin was 1.87 mg per cent, the
hemoglobin was virtually unchanged, but the
reticulocyte count was 8.8 per cent.
Urinary urobilinogen which had been
elevated upon admission returned to normal
after ten days.

WA R 2, ZOBAEERGAIZEREIC
Tz, APl BH#Z ORI X EEE T, Kb
T RER A -, 1BMiToRECZA
A R E IR s i b, SEIED
THRAIEFLTWAZTCH, 2. A1 EME
MBI ILE v 8111.8Tmg%. MBEEIZIZIEY
oz ah o ad, HKKRMERIT 8.8%TH
of. ABRRIZEEIMLCWwARYOEY =Y
FI0H# I IZIEF ICEE LT w iz,

FIGURE 2 CHEST ROENTGENOGRAM MARCH 22, 1980 SHOWS RESOLUTION OF RIGHT LUNG FIELD OPACIFICATION
M2 19604 3 A2HB0HX ML GHEOCBYOHRERD S

Pertinent negative laboratory results
included the Coombs' test, heterophile
agglutination test, and the cold agglutina-
tion test. The routine sputum cul ture
revealed a mixed flora plus Candida

albicans. Numerous sputum collections and

7 OO ERRIMRERN R Tld, Coombs i B,
REMAEER G L URSBERDIIEYTH
S, BERERECHEHLAGH Y VT ER
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gastric wash examinations for acid fast
bacilll were negative.

test of intermediate strength was positive.
Numerous stool examinations revealed
Enterobius and Trichocephalus ova, and on
one occasion there was a strong positive
guaiac reaction. Because of this finding
an upper gastrointestinal series was
performed, but this was interpreted as
normal. The electrocardiogram revealed
high voltage of the QRS complex.

The patient's history along with episodes
of hemoptysis, and marked interval change
of the chest roentgenograms suggested
the diagnosis of idiopathie pulmonary
hemosiderosis. Intracellular hemosiderin
was demonstrated in macrophages recovered
from both the sputum and fasting gastric
wash specimens.

At the time of discharge, although the
patient was feeling well and was no longer
jaundiced, the hemotocrit was 23.0 per cent
and the hemoglobin 6.2 gm per cent. The
reticuloeyte count was 7.8 per cent. The
patient was started on a program of oral
ferrous sulphate therapy, 0.6 gm per day
and was discharged to her home.

One month after discharge from the
ward the patient was seen and found to
be well. The physical examination was
within normal 1imits with the exception
of a palpable liver, again 3 cm below
the right costal margin. She was not
iecteric., The hemoglobin was 12.5 gm per
cent and the hematoerit was 41.0 per cent.
Retliculocytes were 4.3 per cent. The total
bilirubin was 1.45 mg per cent and the
direct reacting fraction was .07 mg per
cent. The patient had discontinued oral
iron therapy one week prior to her visit,
and the serum iron was 57 mcg per cent.
The unsaturated iron binding capacity was
190 mcg per cent. Radiologic examination
of the chest revealed a decrease in the
parenchymal densities in the left upper
and left lower lobes. There was very faint
opacification in the region of the right
midlung field. Again the patient was
discharged home on a similar therapeutic
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program. She was seen two months later at
which time she reported no episodes of
cough, icterus, or hemoptysis. She had
failed to galn weight since her hospiltal
admission. The liver edge was palpable,
and at this examination the spleniec tip
was palpable and nontender. The hemoglobin
was 10.8 gm per cent and the hematocrit
was 33.0 per cent. Reticulocytes were 8.1
per cent. Urinalysis was normal. The
total bilirubin was 2,25 mg per cent and
the direct reacting fraction was .24 mg per
cent. Again the patient had discontinued
iron therapy one week prior to her visit
and the serum iron was 25 mcg per cent.
The unsaturated iron binding capacity
was 270 mcg per cent. The patient's
chest roentgenogram revealed no interval
change in the two month period. She was
discharged and advised to continue oral
ferrous sulphate therapy and to return to
the elinic if she developed symptoms of her
disease.

She returned to the clinic ten weeks
later.
prior to the visit, there had occurred an
episode of pallor, jaundice, dyspnea

Her family reported that one month

on exertion, nausea and vomiting without
fever and hemoptysis. The patient was not
examined at that time, but her illness was
said to have lasted about ten days. She
had discontinued iron therapy after this
brief illness.
liver was palpable 2 cm below the right
costal margin; the spleen was not palpable.
Examination of the chest was within normal
limits. Again she had failed to gain
weight. Laboratory studies revealed a

On physical examination the

hemoglobin of 11.2 gm per cent and a
hematocrit of 38.0 per cent. The reticulo-
cyte count was 2.4 per cent. The serum
iron was 10 mcg per cent with unsaturated
iron binding capacity of 369 mcg per cent.
The stool and urine examinations were
within normal 1limits. The total bilirubin
was .83 mg per cent and the direct reacting
fraction was .03 mg per cent. Radiologic
examination of the chest revealed the
previously described densities in the
left lower and left upper lobes. Faint
opacification of the right midlung field
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again was noted along with pleural thicken-
ing of the anterior portion of the right
leaf of the diaphragm. Electrocardiogram
was within normal 1limits. The patient was
discharged on the same therapeutic regimen
as previously and advised to return to
the e¢linic at guarterly intervals for
examination. She returned seven weeks
later complaining of cough, fever, dyspnea,
tachycardia, and malaise of four days'
duration. Her grandmother said the child
was icterie during that period. She was
pale and had slightly icteriec conjunctivae.
The oral temperature was 38003 the pulse
102; and she was tachypneie, but there was
no cyanosis. Rales were audible over the
right midlung field posteriorly. The
liver was palpable 3 cm below the right
costal margin. The hemoglobin was 8.7 gm
per cent and the reticulocyte count was
9.9 per cent.
elevated, and the total bilirubin was
3.98 mg per cent with a direet fraction of
.24 mg per cent.
per cent and the unsaturated iron binding
capacity was 223 mecg per cent. The
chest roentgenogram revealed an increase
in the extent of the previously described
parenchymal densities and showed the
aerated bronchial structures and a lack
of definition about the right cardiac
border (Fig. 3). Hospitalization was
advised, but the patient's family wished
to keep her at home.

Urinary urobilinogen was

The serum iron was 29°'mecg

DISCUSSION

There are many features of this illness
which indicate that the patient has
idiopathic pulmonary hemosiderosis. The
most important of these is the demonstra-
tion of intracellular hemosiderin in the
fasting gastric wash and sputum specimens.
Combined with anemia, an abnormal chest
roentgenogram, episodes of hemoptysis and
jaundice, and the absence of clinleally
evident heart disease, the overall picture
is characteristie. It is difficult to date
the precise onset of this patient's disease
for the episode of anemia in association

B, MPIREEE, SRE L OBERY S L LFELA
HEBOFIZINIE, Zof, BRIZEEF E L~
EDZEThH-1 BRIEATEBROBEDR
HARD 6N 7. OMMIERC, IkiE 102, MEIE
BRSO NN, F7/—-Flaaho F
PR ERIC S S22 LFEEEEMTI23 m
Ahiz. MBEBFER 8.7g %, #WIRFKMER 9.9%.
RownE) /=4 ig#Eimltwk, Brynye
YE3.98mg%, EEYILE »0.24mg%. IMiED:
Vmeg %, ARFEFEGHE 223meg%. HE X &
RETIRAEICA SN ZHEREEZEOBEME R
B, ChRKEXBEOHTFEZMEL»ICL, %
UGB E A AEHLZS LD TRS (M3) . &
RiIZABRB D725, REOHFLETEETHR %

a0k ohs .

&

£ &

ZORROBERICITFEREMRBE~NES 7Y ¥
WHEIEORHM A Z . ZOhTRIERELZI LI
ZEREOE Ry L UEERICHRANES T v
ERHELAZETH S, S XBoRER, %I,
WiH, BEMIZIEA L LEROXRIN, R%E %52
B, EMEABEEEAECEMAEET 5. AR
DIEFELRFORHEREST I LIIAEETH S
A, AFORIIED NS XGEREOREYE
B TH - 2O r ML . W& T
hbAr3LtnEZEZENB 0L LTI, YL
7)) v RIS OB & ORI R E S



SR

FIGURE 3 POSTEROANTERIOR CHEST ROENTGENOGRAM OCTOBER 31, 1960 SHOWING INCREASE [N PARENCHYMAL
DENSITIES IN LEFT UPPER AND RIGHT LOWER LOBES
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with radiologic demonstration of pulmonary
abnormalities at age four may have repre-
Other
features in favor of this are the positive
tuberculin skin test and the change in
radiologie findings in the lungs after the
course of antituberculous chemotherapy.
No bacteriological studies or tests for
hemosiderin were performed at that time.

sented pulmonary tuberculosis.

However, in retrospect, it is felt that
this was the first episode of intra-
alveolar bleeding. The patient's most
recent episodes agaln represented mild

bouts of intrapulmonary hemorrhage.

Until reecently, idiopathic pulmonary
hemosiderosis was thought to be a disease
virtually limited to children and with a
uniformly bad prognosis. However, as more
cases have been reported,l adults are seen
to be afflicted® with this syndrome, and
prolong966 and suspected complete7 remis-
sions have been described. The age of
onset usually is in early childhood, but a
few of the adult cases have been described
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with onsets at age greater than 30 years.ﬁ
The sex incidence changes from the child-
hood to the adult form.
patients,
females than in males;

In the younger
the disease is more common in
whereas in adults
the ratio is reversed. A recent review has
documegted 37 cases with onset at age 16 or

older. °

Classically, the acute attack consists of
dyspnea, cough, hemoptysis, ecyanosis,
tachycardia, fever, and pallor. These are

the effects of the acute intra-alveolar
hemorrhage. After a few days icterus may
appear and within a week or two the episode
will be terminated. The lack of physical
signs on auscultation of the chest is
impressive in view of the symptoms and
abnormal radiologic findings in the
chest. The chest roentgenogram may become
progressively clearer, or the infiltrates
may remain stationary. Marked anemia and
reticuloeytosis; sometimes leukocytosis
and eosinophilia are noted.B® If .the
acute episode progresses, acute cor
pulmonale may develop, and death will
Hepatosplenomegaly, clubbing of the
and hematemesis from
The
subacute episodes may be difficult to
detect since the symptoms are limited to

ensue.
fingers and toes,
swallowed blood may be observed.

cough, mild anemia, dyspnea, and minimal

hemoptysis.

Bronson? recently has reviewed the
radiologic findings in this disease.
Small nodular infiltrates frequently
are bilateral and predominantly in the
perihilar and lower lung fleld areas.
However,
ceptible,
been described in an adult patient.

all parts of the lung are sus-
and pleural effusion has also
The
infiltrates may vary in size from a few
millimeters to 3 cm in diameter and some-
times will have radiolucent centers. The
large areas of homogenous densities seen
during acute attacks often clear and
sometimes are replaced by a pattern quite
similar to interstitial fibrosis or
granulomatosis. In fact,
findings often are confused with hemosider-

radiologic

osis secondary to sustained pulmonary
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hypertension as in mitral stenosis, miliary
tuberculosis, other granulomatoses, or
carcinomatosis. Multiple pulmonary
hemangiomata with recurrent bleeding may
cause similar radiologic and clinical

findings. ?

The etiology of the anemia has been
puzzling because of the coexistent features
of iron deficiency and hemolysis. Recently
Apt et a110 by using radioisotopic tech-
niques have demonstrated that the anemia is
caused by blood loss into the alveoli, and
for still unknown reasons the iron is
seques tered in the lungs. Apparently the
amount of blood destroyed in the lungs is
sufficient to account for the observed
hyperbilirubinemia. Unlike a hemolytic
anemia the erythrocyte survival is normal
when corrected for blood loss,

iron is low,

the serum
and most of the sequestered
iron is unavailable for reutilization in
hemoglobin synthesis. These excellent
studies also demonstrated that duriﬁg
remission, erythropoiesis and erythrocyte

survival were normal.

As the pulmonary lesion becomes more
extensive, anoxemia develops and because of
embarrassed oxygen diffusion, compensatory
erythrocytosis may be observed. Thus, a
normal hemoglobin in a late stage of the

disease occasionally 1s seen,

Pathological findings are limited to
the lungs,
occasionally the myocardium.
firm,
there is enlargement of the tracheo-
There may be right
and in

reported cases there has been an associated
11

mediastinal lymph nodes, and
The lungs are
heavy, and dark red in color, and
bronchial nodes.
ventricular hypertrophy, four
The alveoli are crowded
with red blood cells and hemosiderin laden

There may be hemosiderin

myocarditis.

macrophages.
granules lying free in the alveoli as
well as in the tracheobronchial nodes.
There is a markedly increased amount
of hydrolyzable iron in the 1ungs.12
Hemosiderin seldom is found in the liver,
spleen,

or other lymph nodes. Pulmonary

interstices are thickened and contain

11
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hemosiderin as do the elastic fibers of the
alveolar septa and smaller blood vessels.
Since the elastic fibers are frequently
fragmented and deficient in number, in the
past some authors3?8 have felt that this is
the primary lesion of the disease.
there are well documented report513 that

However

show normal elastie fibers in the presence
of acute cases. Now it is considered a
result rather than a cause. There may be
a diffuse interstitial pulmonary fibrosis
as a result of long standing disease.
Recently an acute fatal nephritis has been
observed in a few young adults with the

disease.14

but the true
pathogeneslis has yet to be delineated.
Steinerl® has champloned an auto-immune
mechanism with the lungs being the 'shock'
He has had inconsistent results
using splenectomy in treatment of the
disease. In 1939, AnspachlB noted neero-
tising arteritis of the lungs at the

Concepts are plentiful,

organ.,

autopsy of one patient with the syndrome.
The occasional therapeutic response to
adrenal steroids and ACTH!?
the immunologic theory. Lendrum!® believes
that diapedesis of red blood cells at the
junetion of pulmonary artery radiecals and

also supports

the bronchial vasculature is the source of
intra-alvecolar bleeding. Some authors
postulate a defective vasomotor control of
the pulmonary vascular bed causing episodes
of transient pulmonary hypertension,l
whereas others feel that a change in the
permeability of the capillary bed

responsible.5 Newer theories are those of

is

Propstlg who has demonstrated excessive
acid muco polysaccharide in the elastic
fibers, thus weakening them and causing
bleeding. One might speculate that it is
this inereased muco polysaccharide which
binds the iron and sequesters it in
the lungs.
proliferation of pulmonary capillary
and he considers this

Herzog20 has demonstrated

argyrophil fibers,
to be the primary lesion of idiopathic
pulmonary hemosiderosis.

As may be expected in diseases which are

poorly understood, the treatment for this
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syndrome leaves a great deal to be desired.
Some newer modes of therapy have been
but basically the treatment
consists of supportive measures for the
anemia,

mentioned,
hemoptysis, and episodes of
pulmonary and cardiac decompensation.

SUMMARY

A case of idiopathic pulmonary hemosid-
erosis in a Japanese child has been
investigated and described. The diagnosis
was confirmed by the demonstration of
hemosiderin in phagocytes of the sputum
and gastrie juice. The elinical course,
pathology, and
concepts of pathogenesis have been dis-
It is unlikely that the lack of
case reports in the literature represents
the true incidence of the disease in Japan.

radiologie findings,

cussed.
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