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Abstract

We report a case of primary inflammatory myofibroblastic tumor of the diaphragm
in a 64-year-old man. The patient was hospitalized for a computed tomography
(CT)-detected large tissue mass at the left lower lung field. Complete tumor excision
followed by pathological investigation was performed. Microscopically, the tumor
showed staggered arrangements of spindle myoepithelial cells, lymphoblastic and
eosinophil cells. Immunohistochemically, the proliferating spindle cells showed
positive staining for smooth muscle actin, vimentin, CD68 and Desmin, but negative
for cytokeratin, leukocyte common antigen, epithelial membrane antigen, and
S-100. This is the first reported inflammatory myofibroblastic tumor of the dia-
phragm found in an adult. The postoperative course was uneventful and the patient
had no recurrence 18 months after surgery.
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Introduction

(IMT) is a well-
described disease and can occur in various organs and tissues
such as the lung, skin, soft tissues, breast, gastrointestinal tract,
pancreas, oral cavity, bone, and central nervous system.'™
Various synonyms like inflammatory pseudotumor, plasma
cell granuloma, pseudosarcomatous myofibroblastic prolif-
eration, plasma cell pseudotumor, inflammatory myofibro-
histiocytic proliferation, atypical myofibroblastic tumor and
post operative spindle nodule, are interchangeably used to
describe this unusual pathological entity.” In the 2002 World
Health Organization classification of soft tissue tumors, this
neoplasm was renamed to IMT.®

Diaphragm IMT is extremely rare. Hoer et al. report the
first case in a five-year-old boy.” Here we report the second
case, but the first diaphragm IMT in an adult, based on clini-
cal and imaging findings, tumorectomy, and histopathologi-
cal examination.

Inflammatory myofibroblastic tumor
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Case report

A 64-year-old male complained of discomfort mainly
under the xiphoid, for one month, accompanied by poor
appetite, hiccup, nausea and vomiting, and shortness of
breath. There was no past history of exposure to tuber-
culosis. Physical examination revealed flatness of percussion
in the axillary line and posterior axillary line of the left
lower lung, but no obvious positive signs in the other
regions.

A large tissue mass was observed, via chest radiograph, at
the left lower lung field. Computed tomography (CT) dem-
onstrated a large solid mass (9.4 cm X 7.6 cm) on the left
chest wall that broke into the thoracic cavity (Fig. 1). After
posterolateral thoracotomy, the tumor was found partially
projecting into the abdominal cavity and adhering to the left
lower lobe of the lung. The tumor was completely excised
and parts of the diaphragm and left lower lobe of the lung
were resected.
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IMT of the diaphragm

Figure 1 Computed tomography (CT) showed that a large solid-tissue
mass had broken into the thoracic cavity.

By gross examination, the tumor was gray-pink with an
irregular border and smooth capsule and 10.5 cm X 6 cm X
8 cm in size (Fig. 2a). The inner side of the tumor was gray-
yellow in color without any necrosis (Fig.2a). Micro-
scopically, the tumor showed staggered arrangements of
spindle myoepithelial cells, lymphoblastic and eosinophil
cells (Fig. 2b). By immunohistochemistry, the proliferating
spindle cells showed positive staining for smooth muscle
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actin (SMA, Fig 2¢), vimentin (Vim, Fig 2d), CD68 (Fig. 2e)
and Desmin (Fig 2f), but negative for cytokeratin (CK), leu-
kocyte common antigen (LCA), epithelial membrane antigen
(EMA) and S-100. Pathological diagnosis was inflammatory
myofibroblastoma of the left diaphragm (invading partial
lung tissue). The patient recovered without complications
and was discharged and did not experience recurrence during
the 18 months of follow-up.

Discussion

IMT has been increasingly reported involving various organs,
however, diaphragm involvement of IMT is still rare.
Although most reports suggest an inflammatory pathogen-
esis with an exaggerated response to tissue damage and subse-
quent pseudotumor formation, there are reports suggesting a
true neoplastic nature with clonal chromosomal changes in
chromosome.® Almost 50% of IMTs demonstrate anaplastic
lymphoma kinase (ALK) rearrangements by fluorescence in
situ hybridization (FISH), and several fusion partners have
been identified, including TPM3 at 1p23, ATIC at 2q35, CLTC
at 17q23, CARS at 11p15, RANBP2 at 2q13 and SEC31L1 at
4q21. The TMP3-ALK, ATIC-ALK and CLTC-ALK have been
reported in IMTs which represent translocation-derived of
chimeric tyrosine kinases. When the RANBP2-ALK gene
fusion type was established, the tumor demonstrated clinical
aggressiveness, in comparison to other gene fusion types.

Figure 2 (a) The tumor measured 10.5 cm x 6 cm x 8 cm. (b) Hematoxylin—eosin (HE) staining of the spindle-cell tumor with admixed inflammatory cells
(x100). Immunohistochemical stains showed that the proliferating spindle cells expressed (c) smooth muscle actin (SMA), (d) vimentin (Vim), () Desmin,
(f) CD68.
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Patients with IMT present nonspecific clinical features
including fever, weight loss, night sweats, pain, malaise or site
specific symptoms.’ Sometimes abnormal laboratory param-
eters can be found, such as elevated erythrocyte sedimenta-
tion rate, leukocytosis, thrombocytosis, microcytic anemia,
and/or polyclonal hypergammaglobulinaemia.’ Our case
indicates that diaphragm IMT is likely to present some non-
specific respiratory symptoms, such as shortness of breath
and dyspnea, and digestive symptoms, such as poor appetite,
nausea and vomiting, which are different from IMT in other
sites.

The presenting symptoms of diaphragm IMT are similar
to that of other primary tumors of the diaphragm (e.g.
diaphragmatic cysts, lipomas, rhabdomyosarcoma, and fib-
rosarcoma). Therefore, it can be difficult to clinically, radio-
logically, and intraoperatively, differentiate IMT from other
primary tumors of the diaphragm.’ The diagnosis of IMT is
based on the histological features of spindle myoepithelial cell
proliferation, lymphocytic, and inflammatory infiltration,
after exclusion of any causes, such as fungi and bacteria
infection and trauma. Some immune-markers, such as ALK
vimentin, actin, and CD68, are positive in 25% of cases.* ALK
expression is usually found in younger patients. There are
implications, but no clear-cut relationship has been estab-
lished between ALK expression and prognosis. In our case,
the tumor was positive for Vim, actin, CD68, SMA, Des and
CD34, but negative for CK, LCA, EMA and S-100.

Although various non surgical treatment options have
been proposed for IMTs, including systemic corticosteroid,
immunosuppressive drugs, antibiotics, and radiation, with
variable success, and some spontaneous regression has been
reported,' ™" excision remains the optimal measure in curing
IMT because of the emergent requirement of relieving the
mass effect; it is generally curative when total removal is per-
formed." In our case, the whole mass, including the invaded
lung and diaphragm, were all resected.

In some sites, the behavior of IMTs are more aggressive,
constituting a true neoplastic process because of the potential
for local recurrence, development of multifocal tumors, infil-
trative local growth, and even distant metastasis.'> Therefore,
postoperative follow-up of patients is critical. The recurrence
rate varies depending by the anatomical site, from 2% for
tumors confined to the lung, to 25% for extrapulmonary
lesions. Moreover, distant metastasis of IMT is rare, occurring
in <5% of cases reported. Extrapulmonary IMTs seem to
exhibit a more favorable clinical course and treatment
outcome, evolving with lower rates of recurrence, malignant
transformation, metastasis, and mortality."* Hoer et al. con-
sidered the prognosis of IMT after adequate and complete
removal as excellent in the first case of IMT of the dia-
phragm.” The final histologic diagnosis of our case was IMT
invading partial lung tissue. The respiratory and digestive
symptoms were relieved spontaneously after the excision of
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the tumor. There has been no evidence of tumor recurrence
postoperatively during the 18 months of follow-up, without
any adjuvant therapy.

Disclosure

No authors report any conflict of interest.

References

—

Lui PC, Fan YS, Wong SS et al. Inflammatory pseudotumors
of the central nervous system. Hum Pathol 2009; 40: 1611-7.
Nakamura H, Kawasaki N, Taguchi M, Kitamura H.
Pulmonary inflammatory myofibroblastic tumor resected by

[\

video-assisted thoracoscopic surgery: report of a case. Surg

Today 2007; 37: 137-40.

Pratap A, Tiwari A, Agarwal B, Pandey SR, Paudel G, Kumar

A. Inflammatory myofibroblastic tumor of the abdominal

wall simulating rhabdomyosarcoma: report of a case. Surg

Today 2007; 37: 352-5.

4 Suh ST, Seol HY, Lee JH et al. Inflammatory myofibroblastic

tumor of the larynx. Head Neck 2006; 28: 369-72.

Dangle PP, Wang WP, Pohar KS. Inflammatory

myofibroblastic tumor of epididymis: a case report and review

of literature. World ] Surg Oncol 2008; 6: 119.

6 Fletcher CDM, Unni K, Mertens F, eds. Pathology and Genetics,
Tumors of Soft Tissue and Bone. World Health Organization
Classification of Tumors. IARC Press, Lyon, France 2002; 91-3.

7 Hoer ], Steinau G, Fiizesi L, Gunawan B, Schumpelick V.

Inflammatory pseudotumor of the diaphragm. Pediatr Surg

Int 1999; 15: 387-90.

Gleason BC, Hornick JL. Inflammatory myofibroblastic

tumours: where are we now? J Clin Pathol 2008; 61: 428-37.

9 Yoon SH, Kim KJ, Chung SK et al. Inflammatory
myofibroblastic tumor in the intradural extramedullary space

w

w

o]

of the lumbar spine with spondylolisthesis: case report and
review of the literature. Eur Spine ] 2010; 19 (Suppl 2):
S153-157.
10 Chouairy CJ, Bechara EA, Gebran SJ, Ghabril RH.
Inflammatory myofibroblastic tumor of the mesentery
associated with high fever and positive Widal test. Saudi Med J
2008;29: 1819-23.
Obrzut SL, Halpern BS, Monchamp T, Grabski K, Watts W7,
Czernin J. The role of 2-deoxy-2-[(18)F]fluoro-D-glucose
positron emission tomography/computed tomography in
monitoring the immunosuppressive therapy response of

1

—

inflammatory myofibroblastic tumor. Mol Iimaging Biol 2004;
6:126-30.

12 Saleem MI, Ben-Hamida MA, Barrett AM et al. Lower
abdominal inflammatory myofibroblastic tumor -an unusual
presentation- a case report and brief literature review. Eur J
Pediatr 2007; 166: 679-83.

13 Lee HJ, KimJS, Choi YS et al. Treatment of inflammatory
myofibroblastic tumor of the chest: the extent of resection.
Ann Thorac Surg 2007; 84: 221-4.

© 2012 Tianjin Lung Cancer Institute and Wiley Publishing Asia Pty Ltd 451



IMT of the diaphragm J.Fuetal

14 Xavier FC, Rocha AC, Sugaya NN, dos Santos-Pinto D Jr, de reactive lesion? Oral Surg Oral Med Oral Pathol Oral Radiol
Sousa SC. Fibronectin as an adjuvant in the diagnosis of oral Endod 2005; 100: 460—6.
inflammatory myofibroblastic tumor. Med Oral Patol Oral Cir 16 Cable BB, Leonard D, Fielding CG, Hommer DH. Pathology
Bucal 2009; 14: 635-9. forum: quiz case 1. Diagnosis: inflammatory myofibroblastic
15 Poh CF, Priddy RW, Dahlman DM. Intramandibular tumor (IMT). Arch Otolaryngol Head Neck Surg 2000; 126: 900
inflammatory myofibroblastic tumor — a true neoplasm or 904-5.

452 Thoracic Cancer 4 (2013) 449-452 © 2012 Tianjin Lung Cancer Institute and Wiley Publishing Asia Pty Ltd



