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Abstract

Case Report

IntroductIon

Inflammatory myofibroblastic tumors (IMTs) were first 
described in 1937 by Gleason and Hornick as histologically 
distinct myofibroblastic spindle cell neoplasms with 
lymphocyte infiltration that primarily develop in the lungs and 
peritoneum.[1] A recent study reported that half of the patients 
with IMT presented with anaplastic lymphoma kinase (ALK) 
gene rearrangement, a characteristic rarely seen in other 
types of sarcomas.[2] Other studies have indicated that the 
ALK inhibitor crizotinib had a remarkable efficacy in treating 
ALK-rearranged IMTs, and that other ALK inhibitors also 

demonstrated beneficial results.[3-6] Herein, we present a case 
of a patient with an IMT who was successfully treated with 
alectinib.

case report

A 36-year-old woman sought treatment at our hospital 
after receiving a diagnosis of a vast uterine mass during a 
sonography examination at an infertility clinic. She presented 
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to our gynecology ward with the insidious onset of cough and 
dyspnea for several months. Notably, she had no underlying 
systemic diseases, family history of cancer, habits of alcohol 
consumption, betel nut chewing, or smoking.

Chest radiography revealed multiple lung masses, and a tissue 
sample was obtained using a computed tomography-guided 
needle biopsy from the largest tumor in the right lower 
lung [Figure 1]. Pathology results revealed a spindle cell 
neoplasm with a smooth muscle phenotype, compatible with 
a metastatic tumor of the uterus. Immunohistochemical (IHC) 
staining was positive for desmin, estrogen receptor (60%), 
progesterone receptor (70%), and CD10, and was negative for 
Melan-A, S100, and CD34.

The patient received standard first-line systemic chemotherapy 
with doxorubicin and ifosfamide for five cycles under the 
impression of metastatic uterine sarcoma. A response evaluation 
of the lung masses demonstrated stable disease. However, she 
developed severe anemia due to abnormal uterine bleeding 
6 months after the initial diagnosis. A total hysterectomy was 
performed owing to the failure of conservative treatment to 
staunch the bleeding.

A 19-cm intramural soft tissue tumor was sent for pathology 
review. The results revealed diffuse infiltration of neoplastic 
spindle cells with moderate nuclear atypia, increased mitotic 
activity, and abundant lymphocytes. IHC staining was positive 
for smooth muscle actin, desmin, CD10, and ALK (VENTANA 
D5F3 CDx Assay). Fluorescence in situ hybridization 
confirmed an ALK gene rearrangement [Figure 2]. Therefore, 
she received a final diagnosis of an aggressive uterine IMT.

The patient received alectinib (a second-generation ALK 
inhibitor) at a dose of 600 mg twice daily, which resulted 
in considerable amelioration of dyspnea within 2 weeks. 
However, the sudden onset of chest tightness and shortness 
of breath occurred on day 20 of treatment. Chest radiography 
revealed remarkable regression of bilateral lung tumors and 
new onset of a massive right pneumothorax. An indwelling 
pigtail catheter was placed, and the pneumothorax resolved 
under conservative treatment [Figure 3]. She remained in partial 
response after 6 months of treatment with alectinib, despite 
experiencing several episodes of recurrent pneumothorax and 
one of pleurodesis [Figure 4].

dIscussIon

An IMT is a rare mesenchymal neoplasm occurring primarily 
in children and adolescents. A minority of patients with IMTs 
present with local invasion and distant metastasis; however, 
90% of patients have benign IMTs, which led to their former 
name, “inflammatory pseudotumors.”[2] IMTs frequently occur 
in the lungs and abdominopelvic region, although they may be 
found in any part of the human body. Patients develop local 
pain or obstructive symptoms associated with a mass lesion in 
specific organs. Constitutional syndrome, characterized by fever 
and weight loss, has been reported in one-third of patients.[1]

Our patient was a 36-year-old woman who developed 
symptoms in the lungs and pelvic region. We treated the uterus 
as the primary site due to its bulky presentation, and she also 
presented with bilateral pulmonary lesions. We biopsied the 
lung tumors because this method provided a safer alternative 
to take a biopsy of the transabdominal region; furthermore, 

Figure 1: (a) Initial chest radiograph with multiple and bilateral lung 
tumors. (b) Heterogeneous soft tissue mass in the uterus on an MRI scan.
MRI: Magnetic Resonance Imaging
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Figure 2: (a) Total hysterectomy performed due to massive vaginal 
bleeding. (b) Firm, gelatinous tumor with focal necrosis and hemorrhage
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Figure 3: (a) Hematoxylin and eosin staining revealed myofibroblast 
proliferation with prominent lymphocyte infiltration. (b) IHC staining was 
positive for smooth muscle actin and (c) ALK (D5F3). (d) An ALK gene 
rearrangement was detected through fluorescence in situ hybridization. 
IHC: Immunohistochemical, ALK: Anaplastic lymphoma kinase
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if proven malignant, the lung tumor stage would be more 
advanced. However, we were unable to correctly classify the 
sarcoma due to an insufficient amount of tissue and its atypical 
histological appearance; the tumor was more aggressive 
compared with typical IMTs.

The diagnosis of an IMT is challenging. Histologically, 
specimens generally consist of the proliferation of 
myofibroblastic spindle cells accompanied by inflammatory 
infiltrates rich in plasma cells and lymphocytes. The spindle 
cells may exhibit mild nuclear pleomorphism and generally 
have a low mitotic rate. Necrosis or vascular invasion is rare in 
patients with atypically aggressive disease.[7] Our IHC staining 
results revealed approximately 50% positivity for ALK; this 
distinctive feature can thus be used to differentiate IMTs from 
other spindle cell neoplasms with inflammatory infiltrates. 
Although the fusion partner varies widely, ALK IHC staining 
constitutes a reliable marker of ALK gene rearrangement.[8] 
In one study that included 24 patients with IMTs, researchers 
identified 12 patients with ALK gene fusions with 11 different 
partners using next-generation sequencing of DNA or RNA 
samples; these results differed from those of patients with lung 
cancers with ALK rearrangements.[9]

Before the development of crizotinib, an ALK tyrosine 
kinase inhibitor, unresectable or metastatic IMTs were 
treated with systemic chemotherapy. A retrospective study 
demonstrated that anthracycline-based chemotherapy 
achieved a response rate of 47%–53%.[10,11] Other active 
regimens include methotrexate with or without vinorelbine 
or vinblastine, gemcitabine, docetaxel, and trabectedin. In a 
2018 nonrandomized, open-label phase II study, 20 patients 
with inoperable IMTs received crizotinib treatment;[4] of 19 

assessable patients, the objective response rate was 50% 
in the patients with ALK-positive IMTs (6/12) and 14% in 
those with ALK-negative IMTs (1/7). The results of these 
studies support the use of a biomarker-driven approach 
when treating patients with unresectable or metastatic IMTs. 
Furthermore, case reports have noted that second-generation 
ALK inhibitors, namely, ceritinib, brigatinib, and alectinib, 
and the third-generation ALK inhibitor, lorlatinib, yielded 
substantial treatment responses in ALK-positive IMTs.[5,6,12,13]

Pneumothorax is a rare adverse event that occurs when ALK 
inhibitors are administered to patients with ALK-rearranged 
lung cancer. Postmarketing safety data on ALK inhibitors 
have reported a higher hazard ratio (HR) for pneumothorax 
(HR: 3.19 for crizotinib and 4.88 for alectinib) with more 
advanced generation ALK inhibitors.[14] The corresponding 
mechanism remains poorly understood; however, it is possible 
that targeted therapy with a faster and deeper response may 
cause tumor necrosis and affect the integrity of the normal 
visceral pleura surface. Several case reports have also 
indicated that the successful treatment of primary or metastatic 
pulmonary malignancies, including osteogenic sarcoma, germ 
cell tumor, small-cell lung cancer, and lymphoma, may cause 
pneumothorax.[15,16]

We present a case of a patient with an IMT treated successfully 
with alectinib. This case report highlights the importance of 
identifying the distinct histological and molecular features 
of IMTs. Treatment with ALK inhibitors can result in 
meaningful responses in a subset of patients with ALK gene 
rearrangements.

Declaration of patient consent
The authors certify that they have obtained all appropriate 
patient consent forms. The patient has granted consent for her 
images and other clinical information to be reported in this 
journal. The patient understands that her name and initials will 
not be published, and that although due efforts will be made 
to conceal her identity, anonymity cannot be guaranteed. This 
study was approved by the Institutional Review Board of the 
Chang Gung Medical Foundation (202201633B0).

Acknowledgment
This manuscript was edited by Wallace Academic Editing.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

references
1. Gleason BC, Hornick JL. Inflammatory myofibroblastic tumours: 

Where are we now? J Clin Pathol 2008;61:428-37.
2. Siemion K, Reszec-Gielazyn J, Kisluk J, Roszkowiak L, Zak J, 

Korzynska A. What do we know about inflammatory myofibroblastic 
tumors? – A systematic review. Adv Med Sci 2022;67:129-38.

3. Butrynski JE, D’Adamo DR, Hornick JL, Dal Cin P, Antonescu CR, 
Jhanwar SC, et al. Crizotinib in ALK-rearranged inflammatory 
myofibroblastic tumor. N Engl J Med 2010;363:1727-33.

Figure 4: Right pneumothorax and multiple bleb formation after alectinib 
treatment; chest radiograph taken (a) before and (b) 5 months after 
treatment; CT scan taken (c) before and (d) 5 months after alectinib 
treatment. CT: Computed tomography

dc

ba

[Downloaded free from http://www.ejcrp.org on Saturday, June 17, 2023, IP: 240.2.54.214]



Lin, et al.: Journal of Cancer Research and Practice (2023)

74 Journal of Cancer Research and Practice ¦ Volume 10 ¦ Issue 2 ¦ April-June 2023

4. Schöffski P, Sufliarsky J, Gelderblom H, Blay JY, Strauss SJ, 
Stacchiotti S, et al. Crizotinib in patients with advanced, inoperable 
inflammatory myofibroblastic tumours with and without anaplastic 
lymphoma kinase gene alterations (European Organisation for Research 
and Treatment of Cancer 90101 CREATE): A multicentre, single-drug, 
prospective, non-randomised phase 2 trial. Lancet Respir Med 
2018;6:431-41.

5. Wong HH, Bentley H, Bulusu VR, Anyaegbu G, Watkins J, Horan G, 
et al. Lorlatinib for the treatment of inflammatory myofibroblastic 
tumour with TPM4-ALK fusion following failure of entrectinib. 
Anticancer Drugs 2020;31:1106-10.

6. Xavier CB, Canedo FS, Lima FA, Melo RR, Lima LG, Marin JF, et al. 
Complete response to alectinib following crizotinib in an ALK-positive 
inflammatory myofibroblastic tumor with CNS involvement. Curr Probl 
Cancer Case Rep 2021;4:100117.

7. Coffin CM, Hornick JL, Fletcher CD. Inflammatory myofibroblastic 
tumor: Comparison of clinicopathologic, histologic, and 
immunohistochemical features including ALK expression in atypical 
and aggressive cases. Am J Surg Pathol 2007;31:509-20.

8. Antonescu CR, Suurmeijer AJ, Zhang L, Sung YS, Jungbluth AA, 
Travis WD, et al. Molecular characterization of inflammatory 
myofibroblastic tumors with frequent ALK and ROS1 gene fusions and 
rare novel RET rearrangement. Am J Surg Pathol 2015;39:957-67.

9. Lee CJ, Schöffski P, Modave E, van Wezel T, Boeckx B, Sufliarsky J, et al. 
Comprehensive molecular analysis of inflammatory myofibroblastic 
tumors reveals diverse genomic landscape and potential predictive 
markers for response to crizotinib. Clin Cancer Res 2021;27:6737-48.

10. Baldi GG, Brahmi M, Lo Vullo S, Cojocaru E, Mir O, Casanova M, 
et al. The activity of chemotherapy in inflammatory myofibroblastic 
tumors: A multicenter, European retrospective case series analysis. 
Oncologist 2020;25:e1777-84.

11. Casanova M, Brennan B, Alaggio R, Kelsey A, Orbach D, 
van Noesel MM, et al. Inflammatory myofibroblastic tumor: The 
experience of the European pediatric Soft Tissue Sarcoma Study 
Group (EpSSG). Eur J Cancer 2020;127:123-9.

12. Carballo EV, Pham TV, Turashvili G, Hanley K, Starbuck KD, 
Meisel JL. Recurrent uterine inflammatory myofibroblastic tumor 
previously managed as leiomyosarcoma has sustained response to 
alectinib. Gynecol Oncol Rep 2022;43:101062.

13. Saiki M, Ohyanagi F, Ariyasu R, Koyama J, Sonoda T, Nishikawa S, 
et al. Dramatic response to alectinib in inflammatory myofibroblastic 
tumor with anaplastic lymphoma kinase fusion gene. Jpn J Clin Oncol 
2017;47:1189-92.

14. Omar NE, Fahmy Soliman AI, Eshra M, Saeed T, Hamad A, Abou-Ali A. 
Postmarketing safety of anaplastic lymphoma kinase (ALK) inhibitors: 
An analysis of the FDA Adverse Event Reporting System (FAERS). 
ESMO Open 2021;6:100315.

15. Gennatas S, Stanway SJ, Thomas R, Min T, Shah R, O’Brien ME, et al. 
Early pneumothorax as a feature of response to crizotinib therapy in 
a patient with ALK rearranged lung adenocarcinoma. BMC Cancer 
2013;13:207.

16. Maniwa T, Nakagawa K, Isaka M, Ohde Y, Okumura T, Kondo H. 
Pneumothorax associated with treatment for pulmonary malignancy. 
Interact Cardiovasc Thorac Surg 2011;13:257-61.

[Downloaded free from http://www.ejcrp.org on Saturday, June 17, 2023, IP: 240.2.54.214]


