Resection of Pulmonary Carcinosarcoma with Long-term Survival—Kawamoto et al
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Figure 1. Chest radiography showed a 5.2-cm
mass in the right lower lung field.
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Figure 2. a. Computed tomography revealed a solid tumor shadow measuring 55 ¢m in diameter with a
relatively distinct border in the right lower lobe segments S® and S b. The interior of the lesion was non-
uniform and slightly contrasted. No calcification was observed.
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Figure 3. Positron emission tomography and
computed tomography scans demonstrated a fluo-
rodeoxyglucose uptake of SUVmax =199 in the tu-
mor.

Figure 4. White granulation tissue thought to be
necrotic was observed in the right lower lobe bron-
chial inlet on bronchoscopy.

Figure 5. - The macroscopic findings of the resected spec-
imen revealed a protruding. yellow-white solid tumor mea-
suring 45x4.0x35 cm in size with a relatively distinct
border.,
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Figure 6. a. Histology showed sarcoma-ike components composed of spindle-
shaped and short spindle cells with cartilage (HE staining, %200). b. The tumor
was partiaily composed of osteoid components (HE staining, X200). ¢. The ma-
jority of the tumor was composed of sarcoma-like components, although both
squamous cell carcinoma and fetal adenocarcinoma-like components were noted
in some areas (HE staining. X200). d. Invasion of inflammatory cells primarily
consisting of lymphocytes was detected around the epithelial component {squa-
mous cell carcinoma) {(HE staining, % 100}. e. The labeling index of MIB-1 anti-
bodies in the epithelial component (squamous cell carcinoma) was approximately
30% (MIB-1 staining, X 100). f. The labeling index of MIB-1 antibodies in the non-
epithelial component (sarcoma component} was approximately 70% (MIB-1 stain-
ing. xX100). g. EGFR staining of the epithelial component (squamous cell carcino-
ma) was partially positive (EGFR staining. X 100). k. EGFR staining of the non-
epithelial component (sarcoma component} was partially positive (EGFR staining,
x 100).
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A Rare Case of Inflammatory Myofibroblastic Tumor of the
Diaphragmatic Parietal Pleura with Dissemination
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Inflammatory myofibroblastic tumor (IMT) is a rare neoplasm that occurs at different sites in the
body. Pleural IMT in particular is especially rare. IMTs infrequently tend fo have malignancy. We
report a rare case of advanced diaphragmatic parietal pleural IMT with dissemination. A 30-year-old
woman complained of right upper abdominal pain. Computed tomography showed a large lobulated
niass over the right diaphragm, but no disseminated nodules were noted. Iniraoperatively, we found
the primary tumor arising from the diaphragmatic parietal pleura and a dozen disseminated nodules,
and we removed them completely. The histopathological and immunohistochemical diagnosis was

IMT.
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I nflammatory myofibroblastic tumor (IMT) is a

rare neoplasm that has been reported to oceur
in nearly every site in the body, including the lung,
bladder, spleen, breast, pancreas, liver, colon,
prostate, peripheral nerves, soft tissue and orbit. In
the chest site, IMT commonly arises in the lung nod-
wles. Pulmonary IMTs were reported to occupy
0.04% of resected lung nodules {1, 2}. A pleural
IMT of the diaphragm or chest wall is a rare clinical
entity compared to pulmonary IMT [3-5]. IMT has
been considered a primary immunologic lesion, fibro-
genetic disorder, or a specific reaction to infectious
agents, trauma, or adjacent necrosis or neoplasm [2].
Chromosomal translocation involving the anaplastic
lymphoma kinase (ALK) gene was present in 50% of
IMTs, and approximately half of IMTs may be malig-
nant [6]. Histologically, IMT belongs to a subgroup
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in the broad category of inflammatory pseudotumors
and consists of a variable mixture of collagen, inflam-
matory cells and usually cytologically bland spindle
cells showing myofibroblastic differentiation {7]. IMT
is an intermediate malignant soft tissue tumor because
it can be infrequently confused with a malignant tumor
to invasive locally, recur or metastasize [3][8].
Here we report a rare case of advanced diaphragmatic
parietal pleural IMT with dissemination.

Case Report

A 30-year-old woman complained of right upper
abdominal pain and sought medical attention at a
nearby outpatient clinic. Chest X-ray showed blunting
of the right costophrenic angle, and abdominal com-
puted tomography (CT) revealed a 7.8 cm well-defined
low attenuation lesion over the right diaphragm. She

Conflict of Interest Disclosures: No potential conflict of interest relevant
to this article was reported.
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was subsequently referred to our hospital.

Her past history included appendectomy at the age
of 14. Her family history was unremarkable. She had
been smoking half a pack of cigarettes per day for 14
years upon visiting our hospital.

She had experienced pain in the right upper abdo-
men when coughing over the last few months. No

Fig. 1  Contrast-enhanced computed tomography showed a
7.8 x 3cm heterogeneous lobulated mass over the right diaphragm.
It showed early phase heterogeneous and delayed enhancement.

Acta Med. Ckayama Vol. 69, No. 1

other abnormalities were observed on a chest and
abdominal physical examination. Her complete blood
count was within the normal range. Her levels of
blood wurea nitrogen, creatinine, liver function,
C-reactive protein (CRP) and electrolytes were within
normal limits. .

Contrast-enhanced CT showed a 7.8 X 3 em hetero-
geneous lobulated mass over the right diaphragm with
early phase heterogenecous and delayed enhancement
(Fig. 1). Very slight pleural effusion but no dissemi-
nated nodules were noted. The maximum standardized
uptake value on fluorodeoxyglucose positron emission
tomography in the tumor lesion was 2.6. In the tumor,
Tl-weighted magnetic resonance imaging (MRI)
showed isointense lesions, and T2-weighted MRI
showed mixed isointense and mild hypointense lesions.
We preoperatively -diagnosed solitary fibrous tumor
(SFT) arising from the pleura of the diaphragm or
chest wall.

The patient underwent video-assisted thoracic
surgery for the purpose of diagnosis and treatment.
Intraoperatively, the primary tumor, with a stalk,
was seen arising from the diaphragmatic parietal
pleura and was flexible on the diaphragm without inva-
sion. A dozen disseminated 3-15mm nodules were
found nearby on the parietal pleura of the chest wall
and diaphragm, but no pleural effusion was observed
(Fig. 2). The primary tumor and all visible dissemi-
nated nodules were completely removed.

The histological findings on hematoxylin and eosin

Fig. 2  The primary tumor arose from the diaphragmatic parietal pleura with a stalk {white arrow). Then, a dozen disseminated 3-15mm

nodules were found on nearby parietal pfeura.on the chest wall and diaphragm.

-
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eration of spindle cells (fibroblasts and myofibroblasts) and mono- -

morphic cells {macrophages, lymphocytes and plasma cells).

staining suggested proliferation of spindle cells (ibro-

blasts and myofibroblasts) and round cells (macro-

phages, lymphocytes and plasma cells) (Fig. 3).
However, no evidence of malignancy, nuclear pleo-
morphism, or necrosis was found. Occasional mitoses,
with 2mitoses/50high-power fields, were observed.
In immunohistochemistry, the tumor was negative for
cytokeratin AK1/3, CD117, smooth muscle cell actin
{SMA) and S100. It was positive for calponin and
HHF-35, and slight staining for desmin and CD34
was seen. The percentage of MIB-1 staining in the
tumor was less than 1%, indicating low proliferative
capacity. ALK was negative. There were no signs of
a specific infectious disease such as tuberculosis. We
finally diagnosed IMT after the histopathological and
immunohistochemical analyses. The primary tumor
arising from the diaphragmatic parietal pleura and the
disseminated nodules showed the same pathological
results.

We did not perform adjuvant chemotherapy or
radiotherapy. The patient has remained asymptomatic
and free from recurrence for 1 year after the opera-
tion.

Discussion

Previous studies have reported that most IMTs

manifest as solitary masses in the lung parenchyma
[1, 2]. In the chest, IMTs arising from extrapulmo-
nary sites such as the pleura, diaphragm and chest

Advanced Diaphragmatic Pleura IMT 687

wall are rare and have appeared in only a few reports
[3-5]. IMT can occur commonly in patients under 40
years of age, and our patient was young, at age 30
[2]. The findings of clinical examination and labora-
tory tests tend to be nonspecific or unremarkable [5].
The nonspecific imaging characteristics of IMT make
it difficult to reach a preoperative diagnosis [9, 10].
We made a preoperative diagnosis of SFT based on
the imaging findings and the frequency of occurrence
in the chest wall or in pleural tumors.

Histologically, IMT 1is a distinctive neoplasm
characterized by the presence of myofibroblasts and
chronic inflammatory cells; the histopathological find-
ings in this case were consistent with IMT [7]. In
immunohistochemistry, positive results for SMA
(86%) were frequently seen in a previous report
[11]. The tumor was negative for SMA in the present
case, but it was positive for calponin, HHF-35 and
desmin, which were myofibroblast markers same as
SMA." According to these results and other negative
stains such as cytokeratin AE1/3, CD117 and S100,
the pathological diagnosis was IMT.

Most IMTs manifest as solitary masses with dis-
crete margins and have good prognoses if completely
resected, because recurrence after complete resection
is rare [3]). However, patients with incompletely
resected or recurrent IMTs have been reported to
have ‘poor prognoses, because no effective treatment
for this disease has been established [3]. In this case,
the primary tumor and all visible disseminated nodules
were completely removed, but visnally unidentified
disseminated nodules might have been missed. We did
not perform adjuvant chemotherapy or radiotherapy
because they have not been established as efficient
treatments for IMT [5). Anticancer drug combina-
tions of paclitaxel and carboplatin or celecoxib and
methotrexate have been reported to be helpful for
advanced IMTs that are unresectable, show invasive-
ness, or have metastasized [12, 13]. It has been
reported that non-steroidal anti-inflammatory drugs and
steroids are also therapeutic [14]. Crizotinib, an
ALK inhibitor, has been effective in some cases where
ALK is positive on immunohistochemistry [15].
However, the results of these treatments have been
widely variable, ranging from ineffective to complete
regression.

We reported here a rare case of advanced dia-
phragmatic parietal pleural IMT with dissemination.
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The patient has remained asymptomatic and free from
recurrence for one year after resection, but careful
observation is required.
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TFig. 1 A: Chest radiograph on admission.

B: Dynamic magnetic resonance imaging showed a low-to iso-intensity, invasive
mass on T2WL

C: Positron emission tomography showed BF-fluorodeoxy glucose uptake on the

right chest wall.

D: Computed tomography showed the presence of an ovoid-shaped mass in the
anterior chest wall. The tumor destroyed the 7th rib and chest wall structure,
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PRI - FERGHRAE L, FERSH T2WI TIRAE
FLroTwsd, HMNONERE T2WI TS ES.
FERASTINILBM & CEBERTEY, WEERED
BRER EolEEE RS (Fig. 1B).

PET-CT FA R : 45 B D MR IFIE R 1< — B L T SUV
Max =368 @ FDG #8{ % B/, WoHrLAERERE%
AET AR R R o7 (Fig 10).

H9ER CT FRR : MRIiE 5 12 Bk, Mok X #RE
TENOIEFOM A RO/20 CT R, EEOIE
BRFELELVLOO, MEROERIERESSm b5
12em AE#RLTWR (Fig 1D).

ABRREER © BRI & B L KR I ) IR
Melzw L, WA RLVF—TETo7:. lkofiizsid
ClassITI G, cell block #{Ek L C ORI EST, K
BEONKTH o BIETTHOIAL CT #4 FTF4ERK

DEFRD G, BHRM ARSI EED . BB LU
BBIIIECELTe B b oo, Mg Y53
BWHDEEZ LN EE, U U EEERER
Dol b, SEEWEETRE L HE L TR
TL72.

FWFR - & FRETICE T, EEEE 7 WE
LEISMBICHOMIEELTEY, o—CliEol
BEIREL, WgE2om B LEB L3 BRI A VK
Biew—F vy, JBHEELLOFMEZWERLA. BEHIKC
ERIE B D Lz D T safety margin % T ESE9CE
PrRd s L, EEHERGFEL2>O 6 M TH
. M & OB R TERT 5 H IO TH 6~8 IhF & #5
L7 NN OIEE B M ICES LTy
72, 74TV VICRSE L DTH o ffz g I
BEC, JEEF% enbloc \CHIBR L7z, NgBEORIFIE 10X 10
cm BETH o 72729, GORE® DUALMESH®E# i/ L



30 (448)

Fig. 2 Surgical specimen showed an elastic and soft tu-
mor with a cystic change.

THELZ. Mesh® L2 EHHTHRELL.

BHEER  MWEOREMNTX6X5em T, MERNIZE
BT BIEEA12X9X85cm DI NVETH o/ WE
RIKEGORIE L) REGDOEE CH -2 (Fig 2).

RERGEMR ¢ SN0 B o RAGHEM O
fm L 7o 2R B <, IBIEAE AR E 2 o T,
—ER TR T E AR B CHEIROB S A o
7o, ARSI IR 2RO BT, HiENS
Lo T B5RE 15M8/10 HPF BE T
b ol BESFEIEAILIERE RSN vimentin
HRTE, SMA & S100 A5—#THtE:, desmin Btk CD
56 B2, CD34 B ik, CD117 & 1, cytokeratinAE1l/3
Pk, EMA BETH o7 (Fig 3).
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(pleomorphic MFH) & 2l s /-, LIRRETm IR TH
h., EEWKRTHo 7.
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A&, VC241L, %VC99.6%, FEVip183L, FEVieu

AMstaik 28%4%5 (01445 4)

2o Ay

Fig. 3 Pathological features. (H&E staining, x40)
The tumor showed cytological and nuclear pleomorphism
and admixed spindle cells with elastic fibers. It also had a
myxoma part and necrosis. There was no specific histologi-
cal differentiation. Immunochistochemistry showed strong
positivity for Vimentin, and SMA and S100 protein showed
partial positivity.
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A case of malignant fibrous histiocytoma of chest wall

Mototsugu Watanabe™', Tsuyoshi Ueno™', Hiroshi Suehisn™

Shigeki Sawada™', Motohiro Yamashita™, Hiroyuki Takahata™
“'Department of Thoracic Surgery, **Department of Pathology, Shikoku Cancer Center

We report a case of a malignant fibrous histiocytoma involving chest wall resection and chest wall reconstruction us-
ing GORE® DUALMESH?®.

A 67-year-old woman had been aware of a mass on the right inferior chest wall for 3 months, She consulted an outpa-
tient clinic because of a cough, and a chest radiograph showed a large mass on the right inferior chest wall and pleural
effusion. Chest computed tomography showed massive pleural effusion and a tumor presenting osteolytic changes in
the right seventh and eighth ribs and sticking out into the thoracic cavity. Because the tumor grew rapidly and pleural
effusion pooled fast, she was transferred to our hospital. Because the tumor did not invade the adjacent lung, complete
en-block resection was achieved by resecting the 6th to 8th ribs, intercostal muscle, and part of the serratus anterior
muscle.

We reconstructed the chest wall using GORE® DUALMESH®. As a result of immunohistochemical staining, the tu-
mor was diagnosed as a malignant fibrous histiocytoma (MFH).

MFH is the most common malignant soft tissue tumor, found most commonly in the extremities, retroperitoneum,
and peritoneum, but rarely in the chest wall.

© The Japanese Association for Chest Surgery (JACS)
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carcinoma of unknown primary, carcinoma of mediastinal lymph node, lung cancer
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Tig. 1 a: The tumor of the right upper lobe was composed of in'vasive adenbtardnoma. With predom-
inant mucin production but without other components (H.E. stain, X 100). . o
b: The tracheobronchial lymph node was composed of a large cell carcinoma without a ductal
structure (HE. stain. X 200). ' et :

Fig. 2 a: Chest radiograph shows a mass shadow in the left upper lung field.
b: Chest CT shows a tumor measuring 41 mm in diameter in the left S1*+2
¢: PET-CT shows abnormal FDG uptake in the left S1+2 (SUVmax: 9.9).
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T3 % 40 mm AOEE % o 7. MERMIREE I TE FHTRR : MATKE T TBLB 217, SHHEDE
T &%t o7z PET Tid SUVmax. =99 ® FDG & iCTH o, BENE LEHREL GEMEIRRY, B
o TW. I 25 S 00 B WL T RS T /2 L R0 BR + kR Y >




MR & FRSETWIHER 1) > 2 T o [ I T 5 17 17

Fig. 3 The tumor of the left upper lobe was composed of non-small cell carcinoma (a, HE.
stain. x 100) with at least 10% neoplastic spindle cells (b, H.E. stain. X 200). In the sarco-
matoid component, vimentin was positive {c, Vimetin stain.x 100). The diagnosis was
pleomorphic carcinoma.
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A case of pleomorphic carcinoma of the lung 10 years after surgery for synchronous lung
cancer and mediastinal lymph node carcinoma of unknown primary origin

Hiroaki Kawamoto®', Noriliiro Teramoto**, Tsuyoshi Ueno*'

Hiroshi Sughisa™', Shigeki Sawada™', Motohiro Yamashita™
*'Department of Respiratory Surgery, **Department of Pathology, Shikoku Cancer Center

The patient was a 60-year-old male. Six years after thoracoscopic lung biopsy (right upper lung) for organizing pneu-
monia, an abnormal shadow was identified in the right upper lung on radiograph. Computed tomography (CT) of the
chest revealed part-solid ground-glass nodules of 25 mm in the right $*; however, no clear swelling of the lymph nodes
was observed. On a diagnosis of right lung cancer, a right superior lobe resection and ND2a lymph node dissection were -
performed. Pathological examination revealed that the tumor in the superior lobe was well-differentiated adenocarci-
noma; however, large cell carcinoma was observed in the 4™ mediastinal lymph node. Follow-up was conducted on the
suspicion of synchronous double Stage IA, pT1NOMO well-differentiated pulmonary adenocarcinoma and mediastinal
lymph node large cell carcinoma of unknown origin. After 10 years of follow-up with no recurrence, a tumor suggestive
of left superior lobe lung cancer appeared. On conducting left superior lobe resection, the tumor was histologically found
to be pleomorphic carcinoma. The right superior lobe adenocarcinoma and left superior lobe pleomorphic carcinoma
were considered unlikely to be the primary lesion of the mediastinal lymph node carcinoma of unknown primary origin.
Mediastinal lymph node carcinoma of unknown primary origin is rare, and when incidentally discovered during surgery
for lung cancer, the primary lesion may be hidden in the resected lung. If the primary lesion cannot be identified in spite
of careful pathological examination, close follow-up is necessary.

(& The Japanese Association for Chest Surgery JACS)
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Abstract

Objectives  Although follow-up surveillance after resec-
tion for lung cancer is commonly performed in clinical
practice, there is no standard follow-up program. We
attempted to establish follow-up examination schedules
that we considered would be acceptable to the majority of
doctors, and would like to propose them as standard post-
operative follow-up pathways.

Methods We carried out a retrospective analysis of
patients’ data and reviewed the time of detection of
recurrence and the site of recurrence after resection. Pub-
lished papers were also reviewed. The postoperative fol-
low-up pathways were established based on these data.
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Proposed follow-up pathway The follow-up period was
set at as 5 years after resection, and physical examinations,
chest radiography, chest CT and blood examination are
recommended. Two follow-up pathways were proposed
taking the risk of recurrence into consideration: the Risk of
recurrence-based pathway and the Comprehensive path-
way. In the Risk of recurrence-based pathway, the follow-
up examination schedule is modified according to the risk
of recurrence. In the Comprehensive pathway, a single
universal examination schedule is recommended for all
patients. The choice between these two pathways is left to
the discretion of the attending doctor.

Conclusions We proposed two follow-up pathways,
based on retrospective analysis of patients’ data and a
review of published papers, which we considered would be
acceptable to the majority of doctors and would be suited to
the current medical environment in Japan. A prospective
study to evaluate the efficacy of the follow-up pathways is
ongoing.

Keywords Lung cancer surgery - Postoperative care -
Outcomes
Introduction

Surgical resection is the treatment of first choice for.
patients with early non-small cell lung cancer (NSCLC).
After surgical resection, a postoperative follow-up program
or postoperative surveillance is usually adopted, consisting
of periodic physiologic and radiographic examinations.
The purpose of such postoperative follow-up is early
detection of recurrences, even though the benefits and
efficacy of postoperative follow-up are still under debate.
Several investigators have "questioned the benefit of
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postoperative follow-up of lung cancer patients after
resection from the point of view of the efficacy and cost-
effectiveness [1—4]. On the other hand, some investigators
have reported that the survival duration is longer in patients
with recurrences detected in the asymptomatic stage than in
those with recurrences diagnosed after the onset of symp-
toms, and that follow-up is useful for the detection of
asymptomatic recurrences [5, 6]. While there is a recom-
mended postoperative follow-up program for colon cancer
and gastric cancer, there is no standardized postoperative
follow-up program for lung cancer [7, 8]. Several foreign
medical societies have designed postoperative follow-up
programs for lung cancer and recommended them indi-
vidually, but there is a wide divergence in the follow-up
modalities and frequencies, especially in relation to imag-
ing examinations such as computed tomography (CT) [9-
12]. Under these circumstances, each doctor draws up his
or her own follow-up surveillance program for his/her
patients. Standardization of cancer treatment and elimina-
tion of cancer care disparities among institutes nationwide
are now required. A clinical pathway is considered to be
one of the useful tools to manage the quality of treatment.
The Ministry of Health, Labour and Welfare has been
developing and applying clinical pathways for the treat-
ment of various major cancers. As a part of this project, we
have established postoperative follow-up examination
schedules, which we consider would be feasible in clinical
settings and be acceptable to the majority of doctors, and
would like to propose them as standard follow-up
pathways.

Methods

This project was conducted as a part of the “Study on
Database Construction of Cancer Information and Medical
Facilities Database to provide useful Information for
Patients, Families and the Public” (Wakao group) under-
taken by the Ministry of Health, Labour and Welfare,
Japan. The purpose of this project was to propose an
examination schedule after complete resection for lung
cancer patients that would be acceptable to the majority of
doctors and would be suited to the medical situation in
Japan. For this purpose, experienced thoracic surgeons
were selected from six different high-volume cancer cen-
ters across the country to collect various opinions and to
eliminate local disparities and the following analysis was
performed.

1. Reviewing published articles: We carried out a
systematic search for published articles, using the
PubMed from January 1995 to January 2014. The main
keywords used for the search were lung cancer,
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postoperative follow-up and surveillance. We also
manually reviewed literature, which described the
efficacy of CT, chest radiography, brain CT/magnetic
resonance imaging (MRI), positron emission tomogra-
phy (PET/CT), bone scintigraphy and abdominal
ultrasonography in the setting of the postoperative
follow-up. The results of questionnaire surveys about
postoperative follow-ups conducted by Sawada et al.
[13] were also reviewed to grasp a current status of the
postoperative follow-up surveillance in Japan. In total,
28 articles were reviewed in this study [1-27].

2. Retrospective analysis of clinical data: A retrospective
analysis was performed in 230 lung cancer patients
who developed recurrence after complete resection at
Shikoku Cancer Center. The time interval from
resection to the diagnosis of recurrence, the site of
the first recurrence, and the examinations, which were
useful for detection of the recurrence, were carefully
reviewed and the results of this retrospective analysis
were referred to for this project.

The followed issues were discussed, based on the ana-
lysis described above:

1. Follow-up period.
Examinations to be performed and their schedules.

(a) CT

(b) Chest radiography

(¢) Brain CT/MRI

(d) Blood examinations, including tumor markers

(e) PET/CT, bone scintigraphy and abdominal
ultrasonography

3. Frequency and interval of the examinations.

We also noted the following issues while drawing up the
follow-up pathways.

¢ The follow-up pathways are considered to be feasible
and acceptable in clinical settings, with adequate
frequencies of examinations.

e Establishment of the follow-up pathway was mainly
focused on the early detection of recurrence, although
metachronous cancer or other diseases were possibly
detected by chance during the follow-up period.

Summary and results of the retrospective analysis

Summary of the questionnaire surveys about postoperative
follow-ups conducted by Sawada et al. is shown in Table 1.
Of the 26 doctors, 15 arranged follow-up schedules based
on the disease stage. All doctors performed blood exam-
inations, chest radiography and computed tomography



