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Abstract

Nodular and reticular opacities were detected in both lower lung fields of a 75-year-old man in 2000.
Bronchoscopy revealed pulmonary sarcoidosis. In 2002, nodular and reticular opacities were shown in the
right upper lobe, and video-assisted thoracoscopic surgery was performed. The histological findings revealed
usual interstitial pneumonia (UIP)-like lesions, whereas non-caseous granulomas were not detected. In the
present case of pulmonary sarcoidosis, nodular and reticular opacities were predominantly distributed in both
lower lung fields, and the histological findings obtained by video-assisted thoracoscopic surgery showed UIP-
like lesions. These findings may enlighten the assist in understanding of the process of development of pul-
monary sarcoidosis.
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Introduction

Sarcoidosis is a systemic granulomatous disease of un-
known cause. Non-caseating epithelioid cell granuloma is
one of its pathological characteristics (1). Although lesions
of pulmonary sarcoidosis are often distributed predominantly
in the upper lung fields (2), lesions of usual interstitial
pneumonia (UIP) are often distributed predominantly in the
lower lung fields (3). The pathological findings of interstitial
pneumonia do not include non-caseating epithelioid cell
granuloma (4). In the advanced stage of the present case, in-
flammatory fibroid lesions were distributed in the peribron-
chial zone, which was the feature of sarcoidosis (5), but
non-caseating epithelioid cell granulomas were not found.
On the other hand, fibroblastic foci were shown in the same
specimens, which was the feature of UIP (6, 7), whereas
honeycomb lung formation was not found in the computed
tomographic (CT) scan. Considering the above findings, this
patient’s histopathological diagnosis should be ‘UIP-like’
rather than typical ‘UIP’. We describe a patient with pulmo-
nary sarcoidosis distributed predominantly in the lower lung

fields and his histopathological features of UIP-like lesions
in areas with advanced disease.

Case Report

Our patient is a 75-year-old former clerk, ex-smoker,
without a history of keeping pets. He had been using a
down quilt on his bed. In July 2000, a chest radiograph and
CT scan taken in a medical check-up showed granular and
reticular shadows in both lower lung fields (Fig. 1A, B).
Bronchoalveolar lavage (BAL) was performed in the right
B5, and transbronchial lung biopsy (TBLB) in the right S8.
The recovery rate of bronchoalveolar lavage fluid (BALF)
was 47%, and the total number of cells in the fluid was
6.0×105 /ml. Cell fractionation showed that the percentages
of macrophages, lymphocytes, neutrophils, and eosinophils
were 26%, 59%, 15%, and 0%, respectively. The CD4/CD8
ratio was 10.3. Biopsy specimens showed that non-caseating
epithelioid cell granulomas with a relatively sharp circum-
ference and mild lymphocyte infiltration were seen in the
bronchiolar wall (Fig. 2). The level of serum angiotensin
converting enzyme (ACE) and lysozyme were as high as
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Figure 1. Chest radiograph (A) and CT scan (B) of the lung in July 2000, showing nodular and 

reticular opacities in the lung fields.
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Figure 2. Microscopic finding of lung tissue biopsied from 

the right lower lobe, showing non-caseous granulomas (HE 

stain, ×200).

38.7 IU/l (normal value: 8.3-21.4 IU/l) and 23.8 μg/ml (nor-
mal value: 5.0-10.2 μg/ml), respectively. From the results,
pulmonary sarcoidosis was diagnosed. Thallium scintigraphy
showed multiple defective images in the septum to the ante-
rior wall, inferior wall, and posterior wall. Electrocardiogra-
phy showed a complete right bundle branch block, and
echocardiography showed a thickened ventricular septum
and mild systolic and diastolic dysfunction. Although myo-
cardial biopsy was not performed, these findings showed
that there was a possibility of the complication of cardiac
sarcoidosis. Therefore, steroid therapy was started (20 mg/
day of prednisolone). After administering prednisolone, the
ACE and lysozyme levels were significantly decreased (12.2
IU/l and 6.9 μg/ml, respectively in February 2002), but the
KL-6 level was elevated (2,430 U/ml in July 2000, 5,470 U/
ml in February 2002).
In April 2002, the patient began to have dyspnea on exer-

tion (grade II, Hugh-Jones classification), and was admitted
to our hospital. Although the KL-6 level on admission was
as high as 6,828 U/ml, the ACE and lysozyme levels were
within normal limits (9.1 IU/l and 6.0 μg/ml, respectively).
Chest radiograph and CT scan findings revealed granular

and reticular shadows in the upper and lower lung fields, but
honeycomb lung formation was not found (Fig. 3A, B).
BAL was performed in the right B5, and TBLB in the right
S2. The recovery rate of BALF was 33%, and the total num-
ber of cells in the fluid was 1.0×105/ml. Cell fractionation
showed that the percentages of macrophages, lymphocytes,
neutrophils, and eosinophils were 13%, 68%, 19%, and 0%,
respectively. CD4/CD8 ratio was 16.3. Unfortunately, the
specimen obtained by TBLB was not sufficient for analysis,
and thoracoscopic lung biopsy from the right S2 was per-
formed. The specimens showed that non-caseating epithe-
lioid cell granulomas were not found and inflammatory fi-
broid lesions were distributed mainly in the bronchioles,
pleural membranes, and interlobular septum (Fig. 4A),
which were accompanied by swelling of type-II alveolar
epithelium and fibroblastic foci (Fig. 4B). It was difficult to
differentiate pulmonary sarcoidosis from UIP, because in-
flammatory fibroid lesions were distributed and inflamma-
tory lesions of different phases were mixed in.
After the thoracoscopic lung biopsy was performed, hy-
poxaemia was progressive and radiographic findings were
worsening. At this point, high dose steroid therapy was
started (pulse therapy and 60 mg/day of prednisolone). After
the treatment, the patient became better and his KL-6 level
gradually decreased. On the other hand, the ACE and ly-
sozyme levels remained within normal limits without any re-
markable changes. He has been kept under observation as an
outpatient.
The patient was suspected to have chronic hypersensitiv-
ity pneumonitis because of his history of using a down quilt
on the bed. Thus, specific antibodies to excretory substances
from doves and fungi in conserved serum were measured;
only the antibody to Trichosporon mucoides was slightly
positive, with an antibody level of 0.466 (normal value: 0.3
or lower). However, as it may become slightly positive even
after non-specific exposure, we could not make a definite di-
agnosis of chronic hypersensitivity pneumonitis. He has not
shown any recurrence of symptoms or worsening of radio-
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Figure 3. Chest radiograph (A) and CT scan (B) of the lung in June 2002, showing nodular and 

reticular opacities in the lung fields. Honeycomb lung formation was not found.

AAA BBB

Figure 4. Microscopic finding of lung tissue biopsied from the right upper lobe, showing periph-

eral and peribronchiolar fibrosis (A) and fibroblastic foci (B), which are pathologic findings of a 

usual interstitial pneumonia-like lesion, without non-caseous granulomas (HE stain, ×200).
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graphic findings since he discharged from the hospital.
Therefore, from a clinical point of view, we do not think
that he had developed chronic hypersensitivity pneumonitis.
There is a possibility that pulmonary sarcoidosis compli-

cated idiopathic pulmonary fibrosis (IPF) during the obser-
vation period. However, it is difficult to identify whether it
is pulmonary sarcoidosis with IPF or the fibrosis stage of
pulmonary sarcoidosis itself.

Discussion

Here we described a case of pulmonary sarcoidosis that
predominantly developed in the lower lung fields and then
showed histopathological features of UIP-like lesions in ar-
eas with the advanced disease. It is noteworthy that fibrosis
and deflation arose in the lower lung fields, not in the upper
lung fields, and that there were histopathological features of
UIP-like lesions.
Imaging findings in a case of pulmonary sarcoidosis usu-

ally include small nodules that are distributed over wide ar-
eas in the bundle of blood vessels in the bronchial tube and
pleural membranes, thickening of the interlobular septum,
distortion of the structure, and concentration of nodular
shadows (8). On the other hand, honeycomb lung, cyst for-

mation and bronchiectasis, and pulmonary fibrosis are rarely
reported (8). Although lesions of sarcoidosis in the lung
fields can arise in any areas, they are often predominantly
distributed in the upper lung fields as compared to other dif-
fuse diseases of the lungs. In particular, cases of fibrotic
pulmonary sarcoidosis have been reported to involve defla-
tion of the upper lobe (2). In the present case, however, the
lesions arose from the lower lobe, therefore, this is an atypi-
cal case of pulmonary sarcoidosis.
Nicholson et al (6), and Flaherty et al (7) reported that a
diagnosis of interstitial pneumonia could be established by
fibroblastic foci. In the present case, non-caseating epithe-
lioid cell granulomas were found in pathologic specimens
obtained by TBLB in 2000, which was thought to be pecu-
liar to sarcoidosis. In the final stage of typical pulmonary
sarcoidosis, narrowing and occlusion of the bronchioles oc-
cur mainly in the upper lobe (9, 10), which may be caused
by fibrosis of granulomatous lesions that are distributed
around the bronchiole. In the present case in 2002, non-
caseating epithelioid cell granuloma was not observed, and
fibrosis was seen around the bronchioles. There were not
only features of the final stage of pulmonary sarcoidosis, but
also those of UIP such as fibroblastic foci and different
phases of inflammatory processes. Thus, this case seemed to
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be different from the typical pulmonary sarcoidosis in the fi-
nal stage.
It is difficult to clarify the reason why the level of lym-

phocytes was high in the BALF in 2002 but the ACE and
lysozyme levels were low. Hypersensitivity pneumonitis
might not be complicated and non-caseating epithelioid cell
granuloma had disappeared. It is suspected that steroid ther-
apy decreased the ACE and lysozyme levels with disappear-
ing non-caseating epithelioid cell granuloma, but the activity
of sarcoidosis still remained.
The KL-6 level showed a change regardless of the steroid

therapy, and became higher when the shadows in the right
upper lobe developed. However, KL-6 has also been re-
ported to be elevated in cases of pulmonary sarcoidosis (11),
and sarcoidosis is a disease that can cause mononuclear cell
infiltration in the alveolar septa, in other words, alveolitis
(12, 13), a granulomatous disease, and also an interstitial
pulmonary disease. Therefore, it is presumed that the change
in the KL-6 level in this patient was caused by swelling and
growth of type-II alveolar epithelium as seen in thora-
coscopic lung biopsy specimens and modification of pulmo-
nary tissues such as fibroblastic foci. It is difficult to pa-
thologically determine whether the change was caused by
the fibrosis stage of pulmonary sarcoidosis or the presence
of another disease that could lead to an interstitial change.
Sarno et al (9) reported that the final stage of pulmonary
sarcoidosis might show features similar to those seen in the
final stage of UIP. According to the comment of Dr. Take-

mura of the Nihon Red Cross Medical Center, non-caseating
epithelioid cell granulomas were shown in the TBLB speci-
mens in 2000, which was thought to be pulmonary sarcoido-
sis, but there was no view of interstitial pneumonia such as
hyperplasia of alveolar epithelium. Regarding the VATS
specimens in 2002, granulomas were not detected, but fibro-
sis distributed along bronchovascular bandles was found,
which was one of the characteristics of the fibrosis stage of
pulmonary sarcoidosis. Fibroblastic foci were found in the
specimens in 2002, but they were not so comparable with a
typical UIP. Therefore, it is more reasonable to think in a
comprehensive manner that, in this patient, the final stage of
pulmonary sarcoidosis presented the histopathological obser-
vations of UIP-like lesions, rather than to think that the pa-
tient’s disease was complicated by typical UIP or IPF. It is
rare that UIP-like lesions are predominantly distributed in
the lower lung fields in a case of pulmonary sarcoidosis
(14). Therefore, this case may be valuable to understand the
pathologic background of pulmonary sarcoidosis.

The authors are grateful to Dr. Tamiko Takemura (Nihon Red
Cross Medical Center) for her collaboration in this work.
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