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Fig. 4. The correlation between %V C and involvement of the CPA
is shown by the correlation coefficient (r) and the regression line.

on chest CT, were also negatively correlated with %VC
(r=-0.226, p < 0.05; r = -0.409, p < 0.01; and r = -0.408,
p < 0.01, respectively).

Discussion

In the current study, we retrospectively analyzed 106
patients with DPT. We extracted all of the patients diag-
nosed with DPT in the participating institutions. A limi-
tation of this retrospective study is that we could not de-
termine the initial cohort, e.g. all of the subjects with as-
bestos exposure. The occupational categories in which
the exposed patients had been employed, e.g. asbestos
product manufacturing and shipbuilding, were associat-
ed with relatively high levels of asbestos. The median du-
ration of asbestos exposure was 25 years, and the median
period of latency from the first exposure to the onset of
DPT was 47 years. Gibbs and Pooley [13] reported that,
among the asbestos-related diseases, pulmonary asbesto-
sis and lung cancer are associated with high levels of as-
bestos exposure, while malignant mesothelioma and DPT
may develop after lower levels of exposure. Gibbs et al.
[14] reported that >5 million asbestos fibers per gram of
lung tissue were detected in 12 out of 13 patients with
DPT. Our results provide support for these previous find-
ings and suggest that DPT can develop after moderate-to-
high levels of exposure to asbestos, because the occupa-

Asbestos-Related DPT

tional category of the subjects in the current study includ-
ed those of relatively high levels of asbestos exposure,
such as asbestos product manufacturing and shipbuild-
ing. The median latency period between asbestos expo-
sure and DPT development in the present study was sim-
ilar to that observed for malignant mesothelioma and
lung cancer in our previous reports [15-17] and that for
DPT in another report by Kee et al. [18].

The prevalence of asbestos-related DPT is reported to
range from 1.1 to 24.1% [3, 6, 19-21]. One of the reasons
for this wide range could be variations in the diagnostic
criteria for chest X-rays. Most patients, including ours,
were originally diagnosed by chest X-ray based on dimen-
sion criteria; however, it is usually difficult to make a di-
agnosis or to evaluate DPT based solely on a chest X-ray.
One of the purposes of the current study was to validate
the utility of chest X-rays and CT to evaluate DPT. For
this purpose, 2 independent researcher groups evaluated
the presence or absence of pleural plaques, crow’s feet
signs, fibrotic changes, and emphysematous changes.
Substantial k were calculated for calcified pleural plaques,
emphysematous changes, and crow’s feet signs. More
moderate coefficients were calculated for noncalcified
plaques, fibrotic changes, and the involvement of the
CPA, while the coefficients were low for the extension of
DPT as determined by chest X-ray. These results indicate
that the evaluation of DPT extension by chest X-ray is
subjective and has a lower reliability, although the in-
volvement of the CPA can be evaluated by chest X-ray.

Radiological differentiation between pleural plaques
and DPT is often controversial [22]; however, this differ-
entiation was not a critical issue in the current study be-
cause we focused on crow’s feet and pleuroparenchymal
fibrous strands [23] as indicators of the involvement of
the visceral pleura and not of the plaques. In addition, a
considerable number of patients in the current study had
calcified plaques, possibly due to the long latency period
since the initial asbestos exposure. These findings make it
easier to differentiate pleural plaques from DPT.

The most common pattern of respiratory dysfunction
in DPT is constrictive respiratory dysfunction [24, 25].
Therefore, in the current study, we investigated the main
factors associated with %VC. We found that the mMRC
dyspnea grade was the most important factor associated
with an impaired %V C. DPT patients have been reported
to complain of dyspnea on exertion relative to the amount
of conserved respiratory function [4, 26]. When the vis-
ceral and parietal pleura conglutinate, the movement of
the diaphragm may be impaired, particularly in cases in
which the CPA is involved. This could lead to inhibition
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of ventilation and to dyspnea on exertion. We evaluated
the degree of dyspnea using the mMRC scale, but the
mMRC scale is subjective; thus, more objective tools are
necessary for the evaluation of DPT.

Among the radiological factors that we investigated,
involvement of the CPA and craniocaudal and horizontal
extension of pleural thickening were negatively correlat-
ed with %VC. Previous reports have described a correla-
tion between involvement of the CPA and a reduced
%VC [24, 27, 28]. In the current study, we demonstrated
that the degree of involvement of the CPA was associated
with a reduced %VC. In addition, bilateral involvement
of the CPA tended to be associated with a reduced %VC.
Craniocaudal and horizontal extension of pleural thick-
ening was also associated with a reduced %VC, but this
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association was not strong. It is important that the exten-
sion of DPT was correlated with a reduced %VC when it
was evaluated by chest X-ray and CT, but evaluation of
the extension of DPT by chest X-ray is subjective, as de-
scribed above. Therefore, we suggest that the extension of
DPT should be evaluated by chest CT, which is a more
accurate diagnostic method.

The pathogenic mechanisms of DPT are speculated to
be as follows: (1) pulmonary asbestosis that spreads to the
visceral and parietal pleura, (2) DPT that develops as a
consequence of BAPE, and (3) DPT that develops inde-
pendently of asbestosis or BAPE. In our study, 38 patients
(35.5%) had some fibrotic changes, but asbestosis, de-
fined as a profusion rate >1, was present in only 7 patients
(6.6%). This rate is lower than that observed in a previous
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report by McLoud et al. [6]. These results suggest that
there is no obvious association between DPT and asbes-
tosis. On the other hand, previous studies reported that a
considerable number of patients with BAPE subsequent-
ly developed DPT [2, 3]. In the current study, half of the
patients had a history of BAPE, and involvement of the
CPA was shown in most of the cases with a history of
BAPE. Thus, we believe that there is no direct association
between asbestosis and DPT, but there is a strong link be-
tween BAPE and DPT.

The effect of smoking should be considered in con-
junction with the respiratory embarrassment caused by
inhalation of dust, such as asbestos [29, 30]. Finkelstein
and Vingilis [31] reported that smokers had a 2.9-fold
greater risk of DPT development compared to nonsmok-
ers. In fact, the majority of patients in our study had
smoked, and about 30% of the total cases demonstrated
mixed ventilatory impairment. Cotes and King [24] re-
ported that DPT patients demonstrated no significant
changes in %FEV, but Kilburn and Warshaw [28] report-
ed that some DPT cases had obstructive ventilatory im-
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pairment. The association between smoking and ventila-
tory impairment in DPT should be clarified in a future
study.

In conclusion, we analyzed the clinical features of as-
bestos-related DPT and focused in particular on respira-
tory embarrassment. The mMRC dyspnea scale, the in-
volvement of the CPA on chest X-ray, and the extension
of pleural thickening on CT may be useful for evaluation
of this disease.
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Abstract

A 74-year-old man was referred to our hospital because of persistent cough. A chest
radiograph revealed an elevation of the right diaphragm. Computed tomography (CT)
images revealed a small nodule localized on the right mediastinum. Five months later, the
nodule had grown and was diagnosed as malignant pleural mesothelioma (MPM) by a CT-
guided needle biopsy. The patient underwent combined chemotherapy, but the disease
progressed rapidly and he passed away. On autopsy, microscopic findings and immunohisto-
logical examinations supported the diagnosis of sarcomatoid mesothelioma. Therefore, we
diagnosed this rare case as localized sarcomatoid MPM showing phrenic nerve paralysis as
an initial presentation. © 2014 S. Karger AG, Basel

Introduction

Malignant pleural mesothelioma (MPM) is a disease with poor prognosis. The median
survival period is 7.7 months {1}, and only an extrapleural pneumonectomy at an early stage
can cure the disease. However, early detection of MPM is usually difficult, because its
symptoms are nonspecific. In this study, we report a case of sarcomatoid MPM initially
presenting as phrenic nerve paralysis.

Go Makimoto, MD

Department of Allergy and Respiratory Medicine
Okayama University Hospital

2-5-1 Shikata-cho, Kita-ku, Okayama 700-8558 (Japan)
E-Mail s_wolfjp@yahoo.co.jp

KARGER



Case Rep Oncol 2014;7:389-392

{QSQ f?é}p {}ffs n DOI 10.1159/000363760 © 2014 S. Karger AG, Basel
Gﬁ(ﬁiﬁgy www.karger.com/cro

Makimoto et al.: Phrenic Nerve Paralysis as the Initial Presentation in Pleural
Sarcomatoid Mesothelioma

Case Report

A 74-year-old man was referred to our hospital because of persistent cough in October
2011. He had a history of prostate enlargement and gastric ulcer. He worked in the shipyard
and had been exposed to asbestos for several years during his early twenties. He previously
smoked 20 cigarettes per day for 24 years until he stopped smoking at the age of 44 years. A
chest radiograph revealed an elevation of the right diaphragm (fig. 1a). Computed tomogra-
phy (CT) images revealed a small nodule localized on the right mediastinum adjacent to the
pericardial cavity (fig. 1b). Five months later, the nodule had developed into a massive tumor
(fig. 1c). Finally, MPM was pathologically diagnosed by a CT-guided needle biopsy. The
patient underwent combined chemotherapy with carboplatin and pemetrexed, but the
disease progressed rapidly and caused superior vena cava syndrome. The patient then
underwent palliative thoracic irradiation, but he passed away in June 2012. His family
provided consent to conduct an autopsy.

On autopsy, a whitish solid tumor was detected on the right side of the mediastinum,
and the tumor had infiltrated the parietal pleura, diaphragm, pericardial cavity, and aorta.
The tumor had adhered strongly to the right upper lobe of the lung. Microscopically, the
tumor consisted of spindle-shaped cells and collagen fibers, and had necrotic areas (fig. 2).
Immunohistochemical examination revealed that the tumor cells were positive for calretinin,
Wilms’ tumor protein (WT-1), D2-40 and cytokeratin (AE1/AE3 and CAM 5.2), and negative
for carcinoembryonic antigen (CEA) and thyroid transcription factor (TTF-1) (fig. 3).
Diagnosis of sarcomatoid MPM was confirmed on the basis of these findings.

Discussion

MPM is classified into 2 types: diffused and localized. Localized MPM is uncommon and
presents as a microscopic tumor characterized by a sharp circumscription of the serosal
membrane without any evidence of diffused spread [2]. In the present case, a small localized
tumor on the right chest wall was detected in October 2011. We suspected that the right
phrenic nerve was involved with the tumor resulting in right phrenic nerve paralysis. At the
beginning of the course, the lesion was localized. To our knowledge, this is the first report of
MPM presenting phrenic nerve paralysis as an initial manifestation.

In order to confirm the diagnosis of sarcomatoid MPM], it is essential to distinguish it
from lung sarcomatoid carcinoma (LSC). LSC is defined as an epithelial carcinoma consisting
of spindle- or polygonal-shaped tumor cells, and is often a combination of the characteristics
of adenocarcinoma or squamous cell carcinoma. It is difficult to differentiate sarcomatoid
MPM from LSC; however, immunohistochemistry has proven to be useful in this regard [3].
Takeshima et al. [4] reported that the well-known mesothelial marker D2-40 was useful in
differentiating sarcomatoid MPM from the sarcomatoid component of LSC. In our case,
tumor cells were positive for both mesenchymal and epithelial markers, including D2-40,
and negative for CEA and TTF-1. In addition, the radiological findings in the current case
indicated that the primary lesion was apparently not in the lung. Therefore, a final diagnosis
of MPM could be ascertained.

In conclusion, we report here a case of localized sarcomatoid MPM showing phrenic
nerve paralysis as an initial presentation. It is important to perform immunohistochemical
examination with sufficient materials to diagnose sarcomatoid MPM.
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Fig. 1. A chest radiograph taken in October 2011 revealed elevation of the right diaphragm (a). CT images
revealed a small nodule localized on the right mediastinum adjacent to the pericardial cavity (b). The
nodule had developed into a massive tumor in March 2012 (c).
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Fig. 2. During autopsy, histopathology of the mediastinal tumor revealed proliferation of spindle-shaped
cells and collagen fibers with necrotic areas (hematoxylin and eosin stain).

Fig. 3. Immunohistology revealed positive staining for calretinin (a), WT-1 (b), and D2-40 (c).
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ERLBEREWEHEOL, MAKMRS I THEREEOHEDS
Wi S BESNE A% RO S B 30% Ic& & F
HEwnbiLTng. 5

WhW B GTEYER T — B —1%, OB EEEIC
BWTBRAL TCW S5 TORKBTHY, 20Oo—Hizd
5 FEOBYEIG OWMBIB I EREMROE=5 ) ¥ 7
FRRBH SN TS, FEFEEICENTH ThE T
W OPDGTv—h—EHENh, B ODDOEH
HIZDOWTHRE SR TWS. P Thbe 7 VERIE,
DIRT & 0 MR IR O Bk P I B IRE THRAAET S 2 &2t
Mo TEY,68 Mg~ M) 7 ADERSTE LCHEE
JEHIL OB RBEICEE2ZEE R/ LT 5. Pet
tersson 5 DL TIX, » v b F 74H % 100,000 ng/ml
& LA, SRR IETIE 73% 255, JemE ik
T 23% DM TH o 7248, FOMOBEREE R LAET
F1RLEEIERO LN, o/l HMEBELTWS.6
EHREEUSATH, T4V ALREERASLEE) v T
BHEROMKFOe T IVO VERIREVFEELE TS L OH
EX¥H 5.7 o, HEREYDOOBEEMES, B
ARk, LAETHFEEOMENDHS.8 bhrbhidZ
NE T, B—EERicB 5 5%AME ORE % TV ME
Brofyl, BIUMEFERBOBEICEBI2MKke T
N YEEOF RIS OWTRE L7z, 9 RIFE T, 56
g X 0 b R R Gt D B KBTS 2 IR L,
KeT7ra rERBEEMEPRBEZHOEEL LTHY

i

5| HE FANRZ N, bFvn g PEE MK,
Wi~ — 71 —
BRI OV CHGEE L7,

MEMRR, FHik

2001 4F 8 A5 2010 4F 10 A £ CoOMIC, @FE&5 R
Wb & OARWIFEIT B0 2 UT5EM IR I B W, Bk
WA &7, BB IS THIKRERELE 1T b Wz E Bl %
BHm SRR L, BHRL DKo 7T v ERE
R L2 e 7o UEBIRER SR L D REEE R
TAMBRARRIC BT 7 v 7 ABKRICTRES h
Tz, ZhooEf % R EE B REK, i
W, Waseb i iR & R Db o VR IEE, Rt e g%,
B, ZOMMoEBICHHE LHBME Lz, /2085
72BR Y carcinoembryonic antigen(CEA), 75/ 3 ¥ 5
7 37— ¥ (ADA)HIZDOWTH 77 UL L7z 57—
F DIRIC KT TlL, BEEFHE D [EFEVFRICHET
BHAMHEAEE ] 285 L, FEEEEEAREIE D B4
HBEAEFHIE > TR SRS EOFM A 1T 572, #%
FHEER PR E LT, SHEMOLEICIE Kruskal-Wallis
Mg E vy, B L7z 2 B o IS i Mann-Whitney
WEZE V7.

S

ROk O e 7V T BRI EE AT E &
N, RBFFED 72 DICHER SN RERNIE 860 I TH - 7.
BRI BT R BN OREFIEREEE Table 1 1IZ7RT
EABBEONTIL, Mk RIE 139 #, BUEARBIKK 76
W, HBHE 324 B, RS O EIEREE o R NEER 74§,
Y R 5L 120 B, TBBUR 11, Z oo iRE 116
BITHB. FOMOEBOKRNYELD - MMELARE, FE
EAEDT .

Mkdoe o YEEREORIE (B X, M
R B2 JE 76,650 ng/mi (211~33,000,000 ng/ml), BEMEAHE
7k 28,000 ng/ml1(165~152,000 ng/ml), HfifE 19,000 ng/
ml (800~134,000 ng/ml), ABIK2E O EM:IEE O LN
# 12,200 ng/ml (900~157.200 ng/ml), & Fe ¥ iy & 4
23,400 ng/ml (900~230,000 ng/ml), JBEHF 17,800 ng/ml
(9,000~80,800 ng/ml), Db EE TIX 11,575 ng/ml
(23~90,000 ng/ml) T -7 (Figure 1). oz fE &
FNUSNDERBIZB T Kruskal-Wallis BiE % FvClb
Bl HOPREBEENRD SN2 (P<000D).
Mann-Whitney ¥ E % H\ 72 2 B O s ¢Ix, MigEd
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Table 1. The Numbers of Cases Collected at Each Facility
Disease
MPM * BAPET LC* OMC# Pl CDY Others

Okayama Rosai Hospital 336 51 45 81 22 69 6 62
Yamaguchi-Ube Medical Center 183 27 15 38 10 23 5 15
Shikoku Cancer Center 160 12 3 92 32 5 0 16
Kagawa Rosai Hospital 109 5 9 42 9 23 0 21
Hokkaido University Hospital 32 10 0 20 1 0 0 1
Kanto Rosai Hospital 6 6 0 0 0 0 0 0
Tokyo Rosai Hospital 6 5 1 0 0 0 0 0
Chiba Rosai Hospital 5 5 0 0 0 0 0 0
Asahi Rosai Hospital 5 3 2 0 0 0 0 0
Tohoku Rosai Hospital 4 4 0 0 0 0 0 0
Hokkaido Chuo Rosai Hospital 3 3 0 0 0 0 0 0
Toyama Rosai Hospital 3 3 0 0 0 0 0 0
Yamaguchi Rosai Hospital 3 3 0 0 0 0 0 0
Nagasaki Rosai Hospital 3 2 1 0 0 0 0 0
Kashima Rosai Hospital 1 0 0 0 0 0 0 1
Hamamatsu Rosai Hospital 1 0 0 1 0 0 0 0

Total 360 139 76 324 74 120 11 116

*malignant pleural mesothelioma,
Ycollagen disease.

SOV
[Evs B
= 160000 N
g #
g 10000 .
S 120008 g E .
S 8
€ roaooe g X .
g & 3 . ¥
= ORI ¥
g g )
I GO0 §
40000 by T
- ] v heed .
oo — [
| o= 1 o
MPM* BAPEf LCtf OMCS IPI CDY Others
Figure 1. Comparison of the hyaluronic acid concentra-

tions in pleural fluid. *malignant pleural mesothelioma,
Tbenign asbestos pleural effusion, flung cancer, Sother
malignant condition, linfectious pleuritis, %collagen dis-
ease.

FEEAOREFOMCBHELPL2EERESRDOLN
7z, WICHIRE R R FE & 2 DAL DFEFNIC DT, receiver
operating characteristics (ROC) HH#RZ BB LHETL 72
& = A, areaunder the ROC curve (AUC) {& i 0.818
(95% 15 #H X B 0.772~0.864) T & » 7z (Figure 2).

Youden'sindex!® % W LN REDOH v b+ T E
1 59,650 ng/ml TH Y, FOBOMEFFEDOBITICH
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Figure 2. The results of the receiver operating charac-
teristics analysis of the use of the hyaluronic acid concen-
tration for the differential diagnosis of malignant pleural
mesothelioma.

BB 613%, FHEEIXIS31% Tholz. oAy
F 4+ 7fE% 100,000 ng/ml, 150,000 ng/ml, 200,000 ng/ml
E LB EDORKREIZZNEN 445%, 292%, 226% TH
D, BEEZZEIZNIB2%, 996%, 999% TH o7z,
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Table 2. The Features of the Cases Other Than Malignant Pleural Mesothelioma with a Hyaluronic Acid Concentration

More Than 100,000 ng/ml

Case Disease Hyaluronic acid (ng/ml) CEA?Y (ng/ml) ADAT qU/D
1 Pharyngeal cancer 101,000 83.1 15.6
2 BAPE* 103,000 0.9 302
3 Pleuritis 106,000 2.2 169
4 The ¥ 108,000 32 1234
5 The 114,000 1.8 1145
6 BAPE 118,000 15 136
7 LC# 120,000 2.1 16.1
8 BAPE 123,000 3.1 17.7
9 BAPE 123,000 0.9 187

10 LC 134,000 139794 149.0
11 BAPE 152,000 0.9 215
12 Renal cancer 157,200 NDI 323
13 Pyothorax 230,000 48 ND

*benign asbestos pleural effusion, Ttuberculous pleuritis, *lung cancer, ¥carcinoembryonic antigen, 'not determined, "adenosine de-

aminase.

@ o 72 HEBI 860 BIFF 74 1T, &fRD 86% TH -7z,
INLDT74BID D B 61 B (824%) EMMKEFEIETH
0, J g b Rz DT 100,000 ng/ml BLETH - 72
Table 2 12579 13 6l (&KD 15%) TH Y, PIFRIZEM
FARMAAS 5 B, RIS AS 2 B, MWifEA%2 B, 1H
BB, BEoORENIERSERER 1 BT, Ut
DRGNS 2 B (B 1 fla &) Thol:.
ZDH L, HENRIESO 2 FliE, Table 213RT X951
Mk ADA fEASE N Zh 1234 TU/1, 114510/ £ 3%
ALEEEELTBY, FAVThOEMIBVT S
B Tp & ORRGEREIRICIT A, PCR #IZ & 2 Ak o#EinT
MBI THBROFEIGFEH STz, F2MiEo 2
Bl KRS C BV CRBEOH R B L BT s
Tz, 2?5 B 1#liE Table 2 1IR3 X 5 Rk D
CEA EXFEF 2 EHEEZ R L Tz BEOEFICDOWT
HERRIRE L 0 B IIBREROSMIT B o 7. B
ML ZHEshTwD 26IE, WTFhdEHREEDORK
FERP RIS &2 2 L, SIS oREFIIIERR
ik OMWIRE S SERSHICEEOSAMIEIR S i
ot FRDAOIEERED 15 & BEE B 5 Fl
W20 TR EREREE L EHR % & 0 AR B & D BT
EEEETH Y, BUWORMEICIZERE TREEREZEL
7=.

z B

bivb R, Bl SREEIC BT 2 Ml i E 3
I BB B HKkFO e 7 g & BRREZ Ful
WCHRAT L7z, FOfER, DIKFoe 7o VERRESS
100,000 ng/ml % k[E % &, % DR4EO A BRI A R

BThsrZ &, 2MEEDHAOERBTH D6, Mokl
PR, MISATR, 5 WIdJgkoMIRPIER* &
MEENRMREEINA S Z & ¢, MEPHETERELE
BTG ER RS O KT ERZ AT ETH 5 2

&, 3 BERBEACBLTKRO e 7V E SRR
%100,000 ng/ml % EE S EFISFHRA I D &, F#H
H LA 22 0BoBE TR I IER EZIEDA O
BEEOEMEBRBEI T ERVAT, SH%E SEMC
BT BHELEE B/, AWFZECidnidl oML S
BmED T — ¥ I A SE O &3 9mkE, B L UHbiiE
Kb, ENRERBLNENA Y Y ¥ —, EHEER
BILNOFBERE ¥ — 2P0 F—F 2 A, 860 )
CRETF— S, SHEROSEME XL CFE
BOGHIELDEBENTH B SO0, HHEEERKE
KL REOGH EWZ S EEDNS. FOMFESHE
OWETY, WEREETEMOEKE BT AEBICHK
NELPICE T VE VEBRREREEZELTE), WK
RRECSI~— b — & LTOHFBESHD TRIBI M
7o EFRRICBVW RS EEYHBEE) BROBMEL
ERTWDS 100000 ng/ml &4 v b+ 7 E L72E4E,
M EEOZWICB T 5 EREIZ45%, HEEI
982% IZELTWi DT 25, MiZke 7L > B
EVEETHLEE, FITMEPRELSEHICELE
WHBIEPHDTRENIZEEZ B,

MR ZEDOMEZIIIREZIICIS2bDOTHD,
e EOBEIC L D S EOEEMEE TICEED
RIEHBRFNREEEIZ LTI 2RETH S
B, MRS EEREEOEZBBEOAMITIES 30
ED L AEICRABRPB AR CHRET 2 I LHPE 0N
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2D, BETHEZEDEL, AEREDLOERE
PO MENRRZEOND 5 — AL oTH 5. SEO
MECBWT, ke 74w > ERIEE S 100,000 ng/ml
DETH- 7258 WETPEBETHIBRIAFAOY B
61 FIC 824% TH5H. ZDOHvY NI+ 7ET, 7T >
BEOATHREEZW LA, 13603EHE, 2%
DHREECRVOICHEEESH s LS. L
2L Table 2 ISR LIRS DERD D B, FEHITH
B COBKRBERBRAR R, EERITR & ERRSES
HEHES IR ENT WS, REIALOEMZERLT
THEERE D 1 Bl & BHEAMAD 5 FllcowTiR, BRRE
BREGZ G DIREMRPSOBMIIHETHY, 2
BrOMEICIIMIESE TREEREZELL. 2BIhbD
BYHGERAD 5 FHIZ, ZOBROBBHEEIIBVTLI
ERREORKEIITED SN TR, ZORKRLY, 18
KD 7T R REERIC BV TEBE T S
NI AMEFMEEMAZZEICL Y, KEDEFIIER
BWICBEBZEL S B WwR B, BRI, G EORK
ZefE RO F M, mMEHAEICEB VT 5 HilEkE:, CRP AL
DIIEFT ROFE, EFFTR, 3 51i3MAkomR, #
EBCmz — BB E O®BHR, BE BLUEE
BEEZEBRE (PCRE) REVHITONE. S5
Mak<—4—& LTCEA, ADAZEYDHZFDO—BIEARD
B85, 72k 21F Table 2 123 L7-IHEEFE O 1§l & ik D
2BIDS B0 1 FITIIAK CEAEFER ZEEZZE L
THY, Wb REUADEREREBTLIARE VR .
¥ 72 ADA IEEHERERICBVCEELZET 52 L8
%<, —iRRIC401U/] # LR 58 3B EREL T
HHURENEVE VDR TW 5SS, 1112 SEORET
BENUAOEBRBEICBWTD 4010/1 2 LB S ER D
BRENTED, ENBHCIIEETHZ2LENDHS.

THETHRRTEXHIS, BRkbov 7o ok
B EEOENBIICBWTERTH 5. EHIEK
BB EREOARL ST, GREEREHFEHERE
DOERIZB VT, BEPEHERZEMO»0BEIZED
WHEHZEHIE LN TWRVLDOOMAKFOL 7L T L EE
WENSELY 2T REICEV T, D) WEDEEEINE,
RELRELR CEHRMICHEFEREE LTFE LR
L, )RBPORERIEE E, HOPICREERSEDE 3
FiRAZ2WI &, 3)CEA % ADA 2ER 2 BETRZ WS
L ERFERL, B OICERREER & & TSR UK
hEEZREL TN L DFEIRELEDRS. 72
PHEARRIIREREEOSRITBEESIICL 2 0TH
D, KEER EOREICI Y FHBOERMMETICE
HMORERBENRRLE I A - LTBHENLEET

H5.

REXAFICHE S 2EZOFIBHEE : &L

B ATIIR Y, BRIBEEREE T 23 EEAMEEES
R DEFHFTROBNELE (ke 7o VB, AKES
< — 7 —EEIC D R EESWMBIREORICET S
FAER) JO—8 L LTITo 7. AR I3 7Buk A%
B R [ 57 S sE 13 P E 440 %e - BA%E - ¥R
FE | ICEBDDOTHA.
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Abstract A 59-year-old man was referred to our hospital
because of left pleural effusion detected at a regular medical
checkup. A chest X-ray showed left pleural effusion. A tho-
racoscopic pleural biopsy specimen from the left side gave a
pathological diagnosis of malignant pleural mesothelioma
(MPM), epithelioid type. Then thoracoscopic exploration of
the right pleura was performed because of fluorodeoxyglucose
accumulation along the right dorsal pleura. Thoracoscopic
exploration of the right indicated no visible tumor formation,
but a pleural biopsy specimen revealed epithelioid MPM. In
this case, MPM in each thorax was confined to the parietal
pleura and was classified as stage I. We therefore suggest that
MPM may develop simultaneously in both thoraxes.

Keywords Mesothelioma - Asbestos -
Thoracoscopy - PET
Introduction

Malignant pleural mesothelioma (MPM) is an aggressive
tumor highly associated with asbestos exposure [1]. MPM
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often progresses from one side of the thorax to the other
during the clinical course of the disease [2]. We present an
unusual case of MPM that was considered to consist of
simultaneous occurrence in both thoraxes.

Case report

A 59-year-old man was referred to our hospital because of
left pleural effusion detected at a regular medical checkup.
He had smoked a bit and was exposed to asbestos for
28 years while working in the construction industry. A
chest X-ray showed left pleural effusion. Computed
tomography (CT) demonstrated no irregular pleural thick-
ening or tumor on either side of the pleura, and fluorode-
oxyglucose positron emission tomography (PET) showed a
mild accumulation of fluorodeoxyglucose (FDG) along the
right dorsal pleura, with a standardized uptake value (SUV)
of 1.9 (Fig. 1). The hyaluronic acid level in the fluid was
130430 ng/mL, and cytological examination revealed
MPM cells. A thoracoscopic pleural biopsy specimen from
the left revealed atypical mesothelial cells with invasion
into adjacent fat layers. Immunohistochemical analyses
demonstrated that the tumor cells were positive for calre-
tinin, Wilms’ tumor 1, and CAMS.2, and negative for
carcinoembryonic antigen and thyroid transcription factor
1 (Fig. 2). Based on these findings, the patient was diag-
nosed with MPM, epithelioid type.

Extrapleural pneumonectormy was planned, but prior to
the operation, thoracoscopic exploration of the right pleura
was undergone because of FDG accumulation along the
right dorsal pleura. Thoracoscopic exploration of the right
indicated no visible tumor formation, but a pleural biopsy
specimen revealed that enlarged atypical mesothelial cells
had formed a pseudoglandular structure and had partially

) Springer



Int Canc Conf J

invaded adjacent fat layers. These observations confirmed
the diagnosis of epithelioid MPM. Fluorescence in situ
hybridization demonstrated no homozygous deletion of p16
in either specimen. CT and PET demonstrated no medi-
astinal lymphadenopathy or distant metastasis. The patient
has been treated with systemic chemotherapy consisting of
cisplatin and pemetrexed.

Fig. 1 PET-CT revealed left pleural effusion and mild accumulation
of fluorodeoxyglucose along the right dorsal pleura

Discussion

In the current case, thoracoscopic exploration revealed
MPM in both sides of the pleura. MPM often progresses
from one side of the pleura to the other in the advanced
stage of the disease. However, in this case, each lesion was
confined to the parietal pleura and was classified as stage I
based on TNM classification by the International Meso-
thelioma Interest Group. We therefore suggest that MPM
developed simultaneously in both thoraxes, although the
tumor cells exhibited similar characteristics upon immu-
nohistochemistry and fluorescence in situ hybridization. In
this case, CT did not demonstrate irregular pleural thick-
ening or tumor, but fluorodeoxyglucose accumulation
suggested disease involvement, and thoracoscopic explo-
ration provided the diagnosis of MPM. Duysinx et al. [3]
reported that PET may play a role in differentiating benign
and malignant pleural diseases. In our case, PET showed an
accumulation of FDG only on the right side, and SUV was
fairly low. We have no clear explanation, but we suggest
that the amount of tumor on the left is very limited, and it is
very small even on the right side, which is why PET
showed an accumulation only on the right side with low
SUV. The current case demonstrates the utility of PET-CT

Fig. 2 a Microscopic examination of the biopsy specimen showed
atypical mesothelial cells consistent with malignant mesothelioma
(hematoxylin and eosin stain, x40). Immunohistochemical analysis

@ Springer
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and thoracoscopic exploration for early detection of MPM.
Clinical phase I or II MPM cases may be candidates for
extrapleural pneumonectomy, but bilateral onset rendered
this technique unsuitable in this case. The clinical impli-
cations of less-invasive surgical procedures such as pleural
decortication [4] may merit consideration in such
situations.

In conclusion, we reported an unusual case of MPM
considered as a simultaneous occurrence of bilateral
thoraxes.
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Extrapulmonary small cell
carcinoma mimicking
malignant pleural
mesothelioma

We report a case with a history of occupa-
tional asbestos exposure in which malig-
nant pleural mesothelioma (MPM) was
suspected clinically and diagnosed post-
mortem as pleural involvement of extra-
pulmonary small cell carcinoma (SCC).
An 85-year-old man with a 65 pack-year
history of smoking was referred to our
hospital in June 2011. The patient had
been exposed to asbestos in the iron pro-
duction industry over the course of
30 years, and an irregular thickening of
the right pleura was observed on chest CT
at a medical check-up. The patient had a
history of chronic hepatitis C and had
been undergone transurethral resection
for urothelial bladder cancer five times
since 2006. Chest CT revealed neoplastic
thickening of the right pleura, which had
grown over 6 months (figure 1). The CT
scan  demonstrated  bilateral  pleural
plaques, but no mass-like lesion in other
organs, including the lungs, or mediastinal

(A)

lymphadenopathy. The patient was sus-
pected as having MPM and scheduled for
thoracoscopic pleural biopsy, but his
general condition worsened rapidly and
he died due to pneumonia in August
2011. Autopsy revealed multiple tumours
on the right chest wall, as well as multiple
tumours in the bilateral lung, liver, pan-
creas and prostate, which were not
detected in the CT scan in July 2011.
H&E staining revealed similar histology
for the tumours on the lung and pleura;
the tumour cells were small with an
increased cytoplasm to nucleus ratio.
Immunohistochemical analysis revealed
that these tumour cells were positive for
CDS5é6 (figure 2) but negative for chromo-
granin, synaptophysin, thyroid transcrip-
tion factor (TTF)-1 and calretinin. Based
on these findings, the patient was diag-
nosed with SCC.

In addition, transitional cell carcinoma
was detected in the bladder by postmortem
microscopic analysis, suggesting residual
or recurrent bladder cancer. The patient
was considered as having extrapulmonary
SCC because no mass-like lesion was
found in the lung antemortem, and
detailed pathological examination revealed
that the SCC component was detected in

(8)

Figure 1 (A} Chest CT at initial presentation revealed neoplastic thickening of the right pleura.
(B) The neoplastic lesion was not detected in the CT scan 6 months prior.

450
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Figure 2 Pathological findings for the pleural tumour. (A) H&E staining revealed that the
tumour cells were small with an increased cytoplasm to nucleus ratio. (B) Immunohistochemical
analysis revealed that these tumour cells were positive for CD56.

Figure 3 The small cell carcinoma component was detected in the resected bladder specimen in

2006.

the bladder specimen resected in 2006
(figure 3). The bladder specimen was par-
tially positive for CD56, and negative for
chromogranin and synaptophysin. Finally,
the patient was diagnosed with recurrence
of SCC originating in the bladder.

The current case was clinically sus-
pected as MPM because the patient had a
history of occupational asbestos exposure
and the CT scan demonstrated neoplastic
pleural thickening. Autopsy gave the post-
mortem diagnosis of SCC. We think that
the SCC in the current case was extrapul-
monary in origin based on the following.
First, neoplastic pleural thickening was
the initial finding without any evidence of
the lesions in other organs, including the
lung. Second, the cancer cells were
TTF-1-negative. TTF-1 has been reported
to be present in pulmonary SCC, but not
in extrapulmonary SCC, though there is
another report that a large number of
extrapulmonary SCC express TTF-1.

Extrapulmonary SCC is uncommon but
occurs at various sites.” In the current
case, postmortem macroscopic analysis
revealed tumours in the lung, pleura, liver
and pancreas. At the time of the autopsy,
we thought that the pleura was the origin
because the neoplastic pleural thickening
was the initial clinical finding, though
primary SCC of the pleura is quite rare
and only a few cases have been
reported.> * Ultimately, we determined
that the SCC in the current case was a
recurrence of SCC of the bladder because
detailed pathological examination of the
bladder resected in 2006 revealed the
SCC component. SCC of the bladder is
also quite rare, accounting for less than
1% of all bladder tumours’ and often
coexists with another tumour component,
such as urothelial carcinoma,® as in the
present case.

In patients with irregular pleural thick-
ening, especially those with a history of

asbestos exposure, MPM is the most
common neoplasm. However, extrapul-
monary SCC should be noted as a differ-
ential diagnosis.
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Asbestos -related diseases
Takumi Kishimoto
Asbestos Research Center in Okayama Rosai Hospital

Abstract

Asbestosis shows peribronchiolar fibrosis with numerous asbestos bodies. Subpleural
dots and curvilinear lines in HRCT are good indicators for the diagnosis of asbestosis.
Asbestos-related lung cancer in Japanese Compensation System means lung cancer with
asbestosis. Furthermore, pleural plaques and the content of ashestos bodies in the lung
tissues with the term of occupational asbestos exposure are good indicators. Mesothelioma
induced also by the low dense exposure to asbestos. For the definite diagnosis of meso-
thelioma, we need histological examination using biopsy and immunocherical staining for
positive and negative markers. Benign asbestos pleurisy is diagnosed by cytological and
biochemical examinations of pleural effusions and pleural biopsy. Diffuse pleural thickening
depends on the extent of radiclogical findings and impairment of pulmonary function with
occupational asbestos exposure.

Key words: asbestosis, asbestos—related lung cancer, mesothelioma, benign asbestos

pleurisy, diffuse pleural thickening
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