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INTRODUCTION

While the prognosis of many infectious diseases
has been greatly improved by the widespread use of
various antibiotics and steroid hormones, there have
been noted bad side effects of antibiotics such as
metabolic anomaly, toxicity of antibiotics, ap-
pearance of drug resistant bacilli, allergy, and
bacillus exchanging phenomenon. As a result, the
knowledge of such side effects has become readily
available and many cases of severe fungus infection
induced by antibiotic therapy have been reported.

The authors recently observed a case of pulmonary
tuberculosis that had been administrated a large
dose of antituberculous drug for a long period and
died from severe hemoptysis which suddenly
developed after recovery from the disease and
showed at autopsy a large aspergilloma in the
upper lobe of the right lung. This case is reported
here with a review of the literature on aspergilosis,
particularly pulmonary aspergilloma and aspergilosis
arising after treatment of tuberculosis.

CLINICAL COURSE

A 73-year-old female (MF-) with a past
history of pneumonia, pulmonary tuberculosis, and
occasional hemoptysis, had had severe cough with
rusty colored sputum, dyspnea, and thoracodynia
from 2 January 1967 and was diagnosed as having
pneumonia. Family history was not remarkable.
On 12 January 1967 she was admitted to hospital.
The clinical-laboratory findings after admission are
shown in Tables 1-4.
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TABLE 1 HEMATOLOGY

L i Fifr 52

28 January 1967 27 October 1967

#1
14 January 1967
Hb 56 %
Erythrocyte ( x 104) 285
Leukocyte 24850
Seg 49 %
Stab 30
Baso. 1
Eosino. 0
Lymph. 19
Mono. 0
Hcet 32

56 % 66 %
325 336
11950 5450
60 % 57 %
12 1
0 0
3 2
25 39
0 1
30 34

TABLE 2 URINALYSIS

#2 FRER
Albumin (=)
Sugar (=)
Bilirubin (=)

TABLE 4 BLOOD CHEMISTRY

#Fz4  IMmFElLE
Total protein 7.2 g/ml
AlG 1.8
GOT 19  units/ml
GPT 9 units/ml
Icteric index 2

After admission, pulmonary tuberculosis also
occurred and mixed infection was suspected.
During hospitalization hemoptysis occurred oc-
casionally. A chest X-ray film taken during the
period is reproduced in Figure 1. Chemotherapy
which is efficient for pulmonary tuberculosis was
performed. The kind and dose of the drugs used and
the duration of administration are shown in Table 5.

On 25 June 1971, the patient visited the Internal
Medicine Department of St. Francis Hospital,
complaining of continuous hemoptysis. At that
time no abnormality was noted in chest X-ray
films, percussion, and auscultation. Adona and
Manetol were injected. Her general physical state
was not poor. On 27 June 1971 she suddenly had
severe hemoptysis accompanied with dyspnea and
died 10 minutes after the onset.

TABLE 3 BLOOD SEDIMENTATION RATE

#3 Mk
Examination Date 1 hour 2 hour
January 1967 111 mm 134 mm
February 88 112
March 35 68
April 22 57
May 25 48
December 47 82
January 1968 18 45
February 13 36
March 20 47
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FIGURE 1. Chest X-ray film taken on 3 June 1971. In the external
area of the right upper-middle lung field, a comparatively dense and
diffuse shadow is seen. From the upper margin of the dense shadow
along the thoracic wall, an arched shadow which may indicate pleural
thickening is seen. The inside of the shadow is bright so as to suggest
the presence of a cavity wherein an eccentric massive shadow seems to
be present. From the right hilus toward this shadow, bundle-shaped
shadows are diverged irrespective of the lung pattern. Some of these
shadows indicate calcification.
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TABLE 5 USED DRUGS, DURATION & VOLUME
£S5 HRALAFEALZOHRSES L HBS5 M

. Duration Total &
Drugs Unit From To a5 Dosage (g) days Remarks
SM 1.0g Mar. 1 67 Aug. 31 67 53 times 53 158.0
1.0g Sep. 167  Feb. 28 68 52 times 52 —1?§— 2 times week
1.0g Mar. 1 68  Aug. 31 68 53 times 53
PAS 8.0g Mar. 167  Aug. 3167 184 1472
8.0g Sep. 167  Feb. 2868 181 1448 5840.0
8.0g Mar. 1 68  Aug. 3168 184 1472 730
8.0¢g Sep. 168  Feb. 28 69 181 1448
IHAH 03¢ Mar. 167  Aug. 3167 184 55.2
03¢ Sep. 167  Feb. 28 68 181 54.3 —_
0.3¢g Mar. 1 68  Aug. 31 68 184 55.2 i
03g Sep. 168  Feb. 2869 181 54.3 ’
03g Mar. 169  Aug. 31 69 184 55.2
03¢g Sep. 1 69 Feb. 28 70 181 54.3
. ; 4
Synthepan 20 x 10;t unit  Dec. 26 67 10 1800 x 104 unit 5760.0 x 10 Daily Dose
20 x 10% unit  Mar. 1868 10 1800 x 10% unit —ir——— @20 104) x 3 Tablets
20 x 10% unit  Nov. 2 68 6 1080 x 104 unit x 3 Times
20 x 104 unit ~ Jul. 69 6 1080 x 10% unit
llosone 800 mg Jan. 13 67 20 16 1;’60
Paraxin 1.0¢g Jan. 13 67 20 20.0 20.0 Intramuscular
20 Injection
Tubermin 0.1 g Mar. 169 Aug. 3169 184 55.2 552 Daily dose
' 184 0.1 g x 3 times
184.0
Ethanbutal 1.0g Mar. 169 Aug. 3169 184 184 i
184
Sinomin  1.0g Sep. 169 Feb. 2870 181 181 1810
181
1.0g Sep. 169 Feb. 28 70 181 181 {50
Methofadin 183
1.0g Tun. 25 71 2 3
- 250 mg Oct. 69 4 times 4 6.0 Diliy duss
Viccillin 4 0.25 g x Tablets
250 mg Jun, 25 71 2 days 2




PATHOLOGICAL FINDINGS

Autopsy was performed 5 hours after death. The
body was moderately nourished, measuring 144 cm
in length and weighing 42 kg. Rigor mortis was
noted in large joints and livor mortis was noted on
the back, buttocks, and other posterior areas of the
body. There was no pleural fluid nor ascites.
Severe fibrous adhesions were noted on the infero-
external region of the upper lobe of the right lung.
Since the patient had had pulmonary tuberculosis,
the lungs were fixed with 10% formalin which was
poured from the tracheas at the autopsy. The
lungs weighed 780 g before the fixation. On the
external surface of both lungs many scattered fresh
hemorrhagic lesions were noted. On cut surface,
there was a part showing severe fibrosis which
extended from the central area through the lower
area of the upper lobe of the right lung. This cavity
was markedly dilated, measuring 8.0 X 2.0 X 2.0 cm
and contained a dark grayish, fragile, clay-like,
cylindric mass (Figure 2). The mass did not adhere
to the wall of the cavity while touching it slightly.
The wall of the cavity was smooth. Part of the
lung tissue around the cavity was slightly hard and
with little air content. On cut surface of the right
lung, many scattered fresh hemorrhagic lesions
varying in size from that of a rice grain to that of a
thumb’s tip were noted (Figure 2). In part, some
lesions were fused forming larger hemorrhagic
lesions. Some bronchioles contained fresh blood.
On cut surface the left lung showed similar hemor-
rhagic lesions but they were mostly up to the size of
a rice grain and hardly fused. On both sides,
broncho-pulmonary lymph nodes were somewhat
hard and blackish on cut surface, but were not
enlarged.

Histologically, the dark grayish, fragile, clay-like,
cylindric mass which was found in the cavity in the
right lung was determined as aspergillus since it was
composed of uniformly long-cylindric large hyphae
and some of the fungi showed apparently a septum
and were Y-shaped (bifurcated) (Figure 3). The
species could not be identified as culture was
unavailable. The fungi had a tendency to proli-
ferate while showing an apparent stratiform
structure (Figure 4). Some hyphae were several
times as large in diameter as average ones probably
because of degeneration. These hyphae were found
mostly in the cylindric mass in the cavity. Only a
minority infiltrated into the lung tissues through
the wall of the cavity but tissue reaction around
these hyphae was not noted. The wall of the
cavity was partially desquamated. In tissues around
the cavity chronic inflammation and covering with
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FIGURE 2. Cut surfuce of the right lung.
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FIGURE 3. Aspergillus. GMS stain X 400.  The arrows indicate

Y-shape bifurcation.

F3 7AARLELA, GMS s X400 RENZYER () 254,

high cylindric epithelium accompanied by partial
squamous cell metaplasia (Figure 5) were noted.
The hemorrhages seen in both lungs were fresh and
the erythrocytes in the alveoli and bronchioles
maintained perfectly their normal shape. This was
not related with the size of hemorrhage. Just
beneath the pleura in the upper area of the upper
lobe of the right lung, focal fibrosis and anthracosis
were noted and beneath these lesions emphysema
.was noted. The fibrosis was partially vertical but no
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FIGURE 4. Proliferation of an apparent stratiform

structure. GMS stain X 100.

B4 Rk (MRS ) %7+ 2R GMS it X 100

FIGURE 5. Partial squamous cell metaplasia of bronchus.
H.E. stain X 100.
B5 AEXO—HORT LEbE.

definite birefringent substance (e.g., silicate) was
found by micropolariscopic examination. Bilateral
bronchopulmonary and paratracheal lymph nodes
showed advanced fibrosis and partially even apparent
hyalinization.

The pancreas weighed 130 g. On the upper surface
of the central area somewhat towards the head,
there was a hemispheric, yellowish white, elastic,
soft mass measuring 4.0 X 3.0 X 2.5 cm. It was

H E. @ X100,
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demarcated by a thin membrane of connective
tissue without showing infiltration into the
pancreatic tissues, The cut surface showed islet
structure of various sizes which were yellowish and
the stroma was somewhat hard and predominantly
whitish. No abnormality was noted in the other
areas. Histologically, the mass was a cystadenoma
with an apparent glandular structure.

The heart was normal in size and weight but
histologically it showed an old and small ischemic
infarct in the wall of the left ventricle. The
coronary arteries were moderately sclerotic. The
liver weighed 1140 g and showed moderate infiltra-
tion of cells consisting mainly of lymphocytes into
the periportal area. The kidneys weighed 140 g on
the left and 120 g on the right and showed
bilateral retension cysts, renal arteriosclerosis, and
congestion and unilateral old pyelonephritis in the
left. The tyhroid weighed 14.5 g. In both lobes,
struma lymphomatosa was noted.

These pathological findings are summarized as
post-tuberculous stage of lungs and fibrosis of
bronchopulmonary and paratracheal lymph nodes,
fresh pulmonary hemorrhage, pulmonary aspergil-
loma, bronchopneumonia, solitary cystadenoma
(pancreas), struma lymphomatosa (bilateral), coro-
nary and renal arteriosclerosis, inflammation of
periportal area, emphysema, micromyocardial in-
farct, mild pyelonephritis (left), and renal retention
cyst (bilateral).

DISCUSSION

It was revealed by Okudaira’s 1964 investigation!
on autopsy cases which had been examined in 47
university medical schools, medical colleges, and
large hospitals in Japan during a 4-year-period that
aspergillosis (103 cases) ranked next to candidasis
(117 cases), followed by cryptococcosis (36 cases)
and mucormycosis (17 cases). The number of cases
increased yearly from 67 in 1958 to 105 in 1961.
He explained that the increased number of cases
might be attributable to the increased interest in
mycosis and to the advancement and diffusion of
PAS stain and other fungi detecting techniques as
well as to the changes of microflora and the
disturbed defense ability of the living body due to
antibiotics and adrenocortical hormones.

There have been several reports on the classification
of aspergillosis.?™® Okudaira made a new Classifica-
tion of aspergillosis (Table 6) and classified the
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TABLE 6 CLASSIFICATION OF ASPERGILLOSIS (OKUDAIRA!)
#E6 WECIZ7AR_LEO— Y2050

Type of Disease Male Female Total
PULMONARY TYPE
Bronchial type 2 0 2
Bronchopulmonary type
Fungus ball type 0 2 2
Bronchopulmonary type 33 26 59
Disseminated type 17 8 25
Others 1 2 3
Pleural type 0 0 0
Mixed type 2 3
EXTRAPULMONARY TYPE
Disseminated type 3 3 6
Others 3 5 8
Total 60 48 108

above-mentioned investigation grouping according
to the new classification.

In this classification, the present case corresponds
to the fungus ball type of the ‘bronchopulmonary
type’ of the ‘pulmonary type’ which is rarely
found. The disease is also classified by the course of
infection into two types, namely primary and
secondary. The former is small in number and the
latter reaches to 94.4%.) The course of infection
is considered to vary by the presence of leukemia
or other basal disease, the presence of preceeding
pulmonary diseases, and the presence of burdens
induced by such factors as antibiotics and adreno-
cortical hormones. Since this case had clinically
pulmonary tuberculosis and was given intensive
chemotherapy fot it, it may correspond to the
secondary infection type. In classification by age
and sex, the youngest case was a premature baby
with 9 months of gestation who died of aspergillar
bronchopneumonia 12 days after birth, and the
oldest case was an 82-year-old female who had
aplastic anemia and showed multiple aspergillar
changes in both lungs. In general, the disease is
frequently found among adolescents and adults with
a peak in the 40’s. When observed by sex, the
disease is more frequently found among males
(60 cases) than females (48 cases).

The basal diseases were leukemia (41.2%), cancer
(22.5%), hematological diseases other than leukemia
(8.8%), sarcoma (6.8%), tuberculosis (3.9%), liver
cirrhosis (2.9%), and others (13.9%).' Among
1802 autopsy cases examined by the Pathology
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Department of the Tokyo University Faculty of
Medicine during the 4 years from 1958 through
1961, 93 leukemia cases were found and 10 of the
93 cases showed aspergillar changes.!

As to the relation between the type of disease and
the burdens from etiological f'zu:tors,1 it was report-
ed that 80.5% of the cases had undergone chemo-
therapy and 64.8% had been given adrenocortical
hormones, and cases with serious changes generally
showed strong influences of burdens from disease
causes and inducing factors. Consequently, it was
presumed that these factors as well as decreased
vital resistance of the body due to basal diseases
play an important role in the occurrence and
development of aspergillosis.

There were 238 leukemia cases found at autopsy by
the ABCC Department of Pathology, Nagasaki
during the period from 1962 through 1971.
Aspergillosis was found in 6 cases or 2.5% of
these 238 cases, as shown in Table 7.
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TABLE 7 ASPERGILLUS INFECTION IN AUTOPSY CASES
ABCC Department of Pathology, Nagasaki 1962-71

#7 FRIFABCCHMEIEOEMAPIZRD SN LT ANNLF N AHER, 1962—71

Autopsy No. Sex Age Diagnosis

1. M 44 Granulocytic leukemia, acute (?)

2. M 51 Acute leukemia (aleukemic), type un-

determined

3. M 30 Erythroleukemia

4. M 22 Chronic granulocytic leukemia

Sz M 42 Chronic granulocytic leukemia

6. P 46 Acute granulocytic leukemia
_ M 76 Lymphoblastic lymphoma

Distribution of aspergillar lesions by organ was as
follows, lung 84.3%, brain 16.7%, kidney 14.8%,
heart 11.1%, stomach 9.3%, esophagus 7.4%, colon
and thyroid gland 6.5%, small intestine 5.6%,
and pancreas 3.7%. The high percentage in the
lung may indicate the fact that inspiration of
aspergillus spores through the respiratory tract is
the main infection route of this disease.

Recently, there have been many interesting reports
on aspergilloma of fungus ball type.s'g"” The
leading thought is that this type is a complication
of pulmonary tuberculosis, sarcoidosis, bronchiecta-

sia, chronic pulmonary abscess, or other chronic
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pulmonary diseases. with cavitation. The present
case seems to belong to this type. The cavity may
be considered to be either a healed tuberculotic
cavity (X-ray films revealed a cavity but its position
on the films was somewhat deviated from the real
position at the time of autopsy) or a dilated
bronchus. The wall of the cavity was partly
covered with cylindrical epithelium and squamous
cell epithelium, and in part the epithelium was
desquamated and inflammatory patterns mainly
consisting of lymphocytes and plasma cells were
seen in lung tissues. However, no Langhans giant
cell nor caseous change was found. Consequently,
this lesion may have been a dilated bronchus in
which so-called aspergilloma was formed or a
pattern of so-called caseous bronchitis which was
completely cured and showed no tuberculotic
change. The lung tissues of this case were stained
with acid fast stain but no mycobacterium tuber-
culosis was found. Therefore, the abovementioned
two thoughts concerning the formation of the
cavity are established but it cannot be determined
as to which of them is true.

In Japan, pulmonary aspergillosis was first reported
by Masaki'? and Sawasaki'® in 1957 and by many
reports thereafter.” 2> Outside of Japan, the
first case of aspergillosis was reported by Léon-
Kindberg? according to Riley and Tennenbaum:?
Then 28 cases by Levin® were reported, 47 cases
by Monod et al,® and 50 cases by Bariety et al.?*

Aspergilloma is most frequently seen in the upper
lobe and next in the apex of the lower lobe. Of the
47 cases which were reviewed by Monod et al,®
42 cases showed aspergilloma in the upper lobe,
2 showed in the apex of the lower lobe, and 3
showed in the base of the lower lobe. If aspergillosis
follows bronchiectasis, there arises a question as to
why aspergilloma is frequent in the upper lobe of
the lung and not in the lower lung field where
bronchiectasis frequently appears. Of the five
cases reported by lkemoto et al,?” three had
hemoptysis and hemosputa. Monod et al® reported
that the only symptom of this disease was hemopty-
sis which was found in 86% of the patients. How-
ever, the relation between hemoptysis and aspergil-
losis is not apparent. Since hemorrhagic lesions
noted in the present case were not limited to the
area of aspergilloma but extended throughout the
entire right lung and also the left lung, the relation
may not be direct. A mass of fungi is called
mycoma, mycetoma, megamycetoma, fungus ball,
or aspergilloma and it is caused by aspergillus in
most of the cases. As to the pathogenesis of
aspergilloma, Monod et al® persisted the ‘“‘Bronchi-
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ectasis-producing Theory” that an aspergilloma
occurs mostly in the bronchus and develops into a
fungus ball hardly infiltrating the mucosa, resulting
in oppression and dilatation of the bronchus.
Hinsin et al* and Levin®*® had another theory that
an aspergilloma is merely a saprophytic intervener in
the existing cavity and that the cause of prolifera-
tion of the aspergillus in the cavity is unknown but
it may be induced by localized physical and
chemical circumstances and the abuse of antibiotics.
Intermediate to the above-mentioned two theories,
Weens and Thompson?® thought that the develop-
ment of the fungus was not a primary cause in the
forming of cavities but may play a role in the
expanding of cavities. Sawazaki made an interesting
“Primary Aspergilloma Theory™ which was not so
simple as Monod’s, namely bronchiectasis is caused
by check-valve reaction which occurs by the thicken-
ing of the broncheal wall and stenosis of the
bronchus due to the growth of aspergilli on
broncheal ulcers together with plugging of the
bronchus with a hypha mass.
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TABLE 8 ASPERGILLOSIS OF PLEURAL TYPE®

#8  JAMEE T AN F N 2 E
Primary 1
Following tuberculosis
After Pulmonary Tuberculosis 6
After Pneumothorax 4
After Partial Pneumonectomy 21
After Plastic Operation 1
Total 33

Tomomatsu et al*® reported that pulmonary asper-
gillosis has rapidly increased in recent years as
mycosis occurring mostly after pulmonary tuber-
culosis. Aspergillosis cases reported in Japan
amounted to 247 by the 16th general meeting of
the Japan Medical Association held in 1963. Of
these 247 cases, 33 cases were aspergillus pyothorax
cases. Of the 33 cases, 26 were induced by surgical
invasion such as pneumonectomy. The presence of
bronchial fistulae or dead spaces was considered as
an inducing factor of this disease.?*3®  Of the 247
cases, 234 cases were pulmonary aspergillosis of
which 33 cases were of the pleural type. Sawazaki®®
classified these 33 cases as shown in Table 8. Except
one primary case, all others occurred following
tuberculosis.

Usually, the Aspergillus does not form a}ly colony
in the normal human body as it is an exogenous
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fungus, and consequently it is out of the question
that the bacterial exchanging phenomenon that is

observed in endogenous bacteria, such as the
Candida, would give opportunities for primary
infection.

In the present case, however, it is difficult to
estimate the time of infection. Clinically, pulmonary
tuberculosis was suspected and various strong
antituberculotic drugs were administrated for a
long period. As a result, the bacilli sensitive to the
drugs perished thus helping the Aspergillus to
increase. The influence of antibiotics as one of the
causes of this diesase which shows a tendency of
rapid increase may not be overlooked as pointed
out by Tsubura.!’

CONCLUSION

The case was a 73 year old female who received
chemotherapy for pulmonary tuberculosis with
streptomycin, PAS, INAH and other antibiotics for
about 1% years and her disease was almost cured.
From 25 June 1971 she had continuous hemoptysis.
On 27 June 1971 she had suddenly serious hemopty-
sis and died. At autopsy, a large aspergilloma was
found in the lower area of the upper lobe of the
right lung. This autopsy case is reported together
with a review of the literature concerning pulmonary
aspergillosis, particularly on the relation between
pulmonary aspergillosis and pulmonary tuberculosis.
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