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Abstract

Inflammatory myofibroblastic tumors (IMTs) are known to be associated with anaplastic lymphoma kinase
(ALK) gene rearrangements. Other molecular alterations such as ROS proto-oncogene 1, receptor tyrosine
kinase (ROS1), neurotrophic tyrosine receptor kinase (NTRK), and platelet-derived growth factor receptor
(PDGFR) have also been identified in IMTs. Although there are no randomized controlled clinical trials
comparing chemotherapy, tyrosine kinase inhibitors (TKIs), or other systemic therapies, the literature
demonstrates the use of ALK-targeted TKIs as an effective strategy for the treatment of locally advanced or
metastatic ALK-rearranged IMTs. This case report describes a patient with an ALK-rearranged locally
advanced pulmonary IMT who was treated with neoadjuvant-intent crizotinib. The patient had a very
favorable response to therapy, and surgery was declined. It is difficult to determine the duration and
sequencing of TKI use in these settings as there is little published data to guide decisions. This report also
includes a comprehensive compilation of published IMT cases with molecular alterations treated with
systemic therapy, which also highlighted the duration of therapies and clinical outcomes.
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Introduction

Inflammatory myofibroblastic tumors (IMT) of the lung describe pulmonary lesions associated with
inflammatory cell infiltration. Many of these tumors have a benign course, but some become invasive. This
has led to a discussion as to whether IMTs are driven primarily by an inflammatory process or a neoplastic
process with a notable inflammatory response [1-4]. Due to the tumor's histologic complexity, IMTs have
been described by a variety of names (i.e., inflammatory pseudotumor, plasma cell granuloma) and
identified in various anatomic locations, including the abdomen, pelvis, and retroperitum [5,6]. The
histopathological description of IMT is a tumor with myofibroblastic mesenchymal spindle cells with
inflammatory infiltration of plasma cells [7,8]. IMTs that have malignant features have also been described
as sarcomas arising from mesenchymal tissue and presenting with a low mitotic count.

The treatment approach can be quite varied due to disease heterogeneity. Surgical resection is the ideal
treatment strategy when feasible. Anaplastic lymphoma kinase (ALK) tyrosine kinase inhibitors (TKIs) have
shown favorable responses when used in ALK-rearranged advanced pulmonary IMTs. We present a case of a
young adult patient who had a locally advanced IMT of the lung and underwent neoadjuvant intent
crizotinib therapy followed by an excellent response.

Case Presentation

A 19-year-old previously healthy man developed a cough and exertional shortness of breath in September
2019. Additional symptoms included intermittent fevers and 35-pound weight loss over the course of a year.
He was initially treated with multiple antibiotics in the primary care setting without improvement in his
symptoms. A chest X-ray in October showed a left hilar mass, pneumothorax, pneumomediastinum, and
subcutaneous emphysema. He was admitted to the hospital and received acute management for
pneumothorax. He then underwent bronchoscopy with transbronchial biopsies. The endobronchial biopsy of
the left hilar mass revealed an inflammatory myofibroblastic tumor with immunostains positive for low
molecular weight cytokeratin, epithelial membrane antigen, desmin, and ALK. Ki-67 showed a moderate
proliferative index of 10-15%. Thyroid transcription factor-1 (TTF-1) and SRY-box transcription factor 10
(SOX-10) were negative. Fluorescence in situ hybridization (FISH) was positive for the ALK (2p23) gene
rearrangement, echinoderm microtubule-associated protein-like 4 (EML4)-ALK in 54/100 cells examined
(Vysis DNA probes, Abbott Molecular Inc., Des Plaines, US).
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After an initial delay in medical follow-up in the outpatient setting, a follow-up positron emission
tomography (PET) scan in January 2020 visualized a left hilar mass measuring 4.3 cm x 3.1 cm, which was
markedly hypermetabolic (Figure 7). There also appeared to be involvement of the left main pulmonary
artery. The left mainstem bronchus was found to be occluded along with mucous plugging or mass extending
into the left upper lobe and left lower lobe via dilated bronchioles. He was seen by thoracic surgery, and the
patient's tumor was deemed borderline-resectable. He was started on steroids for symptom management
and then referred to medical oncology for evaluation of a neoadjuvant approach.

FIGURE 1: Pre-treatment imaging in January 2020

Axial and coronal CT images with contrast 1/21/20 (pane A) show a left hilar mass extending into the mediastinum
measuring 4.3 cm x 3.1 cm that abuts the main and left pulmonary arteries, with an abrupt cutoff of the left upper
and lower lobe central bronchi (indicated by red arrows). PET/CT fusion images (pane B) show the mass is
intensely F-18 fluorodeoxyglucose (FDG)-avid (indicated by red arrows), with evidence of air trapping from the
previously mentioned obstruction/cutoff of the bronchi.

In the setting of an ALK gene rearrangement, the patient was weaned off steroids and started on crizotinib
250 mg twice daily. On initiation, he experienced mild nausea and an increase in serum creatinine level,
which both resolved with antiemetics and increased fluid intake. Two months after initiating therapy, a CT
scan with contrast was obtained (Figure 2). It showed a significant reduction in the size of the left hilar mass
from 4.3 cm x 3.1 cm to 2.5 cm x 0.9 cm. Previously noted endobronchial filling defects were also resolved. A
cardiac magnetic resonance imaging (MRI) was ordered by the thoracic surgeon, which demonstrated similar
improvement in the hilar mass without left ventricular dysfunction or evidence of intracardiac involvement.
A transthoracic echocardiogram was similarly unremarkable. A tumor board was held to discuss surgery
versus continuing systemic therapy. Additionally, there was a patient-provider discussion, and the patient
elected to continue systemic therapy in the setting of ongoing response. Follow-up imaging performed four
months after therapy initiation showed further shrinkage in the area of the hilar mass to 2.0 cm x 0.5 cm
(Figure 3).
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FIGURE 2: Axial and coronal images with contrast from March 27, 2020
(two months after initiation of therapy)

Demonstrates a significant improvement in the mass, now measuring 2.5 cm x 0.9 cm (indicated by red arrows).

FIGURE 3: Axial and coronal CT images with contrast from June 26,
2020 (after four months of therapy)

Further improvement in the mass, now measuring 2.0 cm x 0.5 cm (indicated by red arrows).

The patient developed second-grade transaminitis and hepatic steatosis, which was evident on abdominal
imaging. The patient had a history of alcohol usage but did report cessation while on therapy. Dose
reduction of crizotinib was not required. The most recent CT scan from May 2022 demonstrated stable soft
tissue thickening in the hilar area (2.0 cm x 0.5 cm), potentially representing treated versus residual disease.
At the time this report was written, the tumor response lasted 28 months with ongoing crizotinib therapy.

Discussion

IMT of the lung most often occurs in the first two decades of life. The diagnosis represents most of the
pulmonary neoplasms in children under 16 years of age, but only around 1% or less of all bronchopulmonary
tumors across all ages. Pulmonary IMTs have a variable presentation and prognosis. With surgical resection,
patients can achieve an excellent disease-free response [9,10]. However, recurrences, even after prolonged
remissions, have been noted [11]. Systemic therapies, including glucocorticoids, radiation, and
chemotherapy, demonstrated mixed results in case studies [12,13]. Some cases have reported responses with
non-steroidal anti-inflammatory drugs [14-16].
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Approximately 36-60% of all patients with IMTs have an ALK gene rearrangement on chromosome 2p23
[17,18]. The presence of ALK rearrangements supports the notion that these IMTs are low-grade
mesenchymal neoplasms with a secondary inflammatory component rather than merely a benign
inflammatory process. Interestingly, one analysis suggested that ALK rearrangement may indicate a more
favorable disease course as distant metastasis was primarily noted in IMTs lacking the ALK rearrangement
[19,20]. TKIs that inhibit the ALK receptor, such as crizotinib, have been used in ALK-rearranged IMTs of the
lung, abdomen, and pelvis with favorable responses [19-22].

Chemotherapy has also been studied, and one retrospective study reports an overall response rate of 50% in
patients with locally advanced and metastatic disease [23]. A phase 2 non-randomized basket trial
evaluating the efficacy of crizotinib in a variety of tumor types estimated a response rate of 66.7% in ALK-
positive metastatic IMTs and a median progression-free survival (PFS) of 18.0 months (95% CI: 4.0-NE) [22].
There are no clinical trials comparing chemotherapy to TKI therapy in this setting. However, the toxicity
profiles of ALK TKIs are generally more favorable.

Case reports also demonstrate the benefit of using TKIs against ROS proto-oncogene 1, receptor tyrosine
kinase (ROS1) fusion-positive IMTs [24,25]. Neurotrophic tyrosine receptor kinase (NTRK) and platelet-
derived growth factor receptor (PDGFR)-B fusions have been identified in IMTs, which further expands the
potential for utilizing TKI therapy [26,27]. This highlights the importance of broad molecular testing,
particularly in patients with ALK-negative IMTs, to further assess alternative molecular therapeutic targets.
Table / summarizes a literature review on pediatric and adult cases of IMTs with molecular targets that were
treated with TKI therapy [17-50]. Both metastatic and adjuvant/neoadjuvant cases were included. Only cases
with clinical follow-up were included, and cases without documented follow-up results after TKI initiation
were not included.

Genotypic Testing
Location Therapy Outcomes DOR (months) Surgery
alteration  modality
1: adjuvant
RANBP2- 1: disease recurrence
Pelvis FISH, IHC chemo; 2: chemo 2:12 Yes
ALK after four months; 2: SD
embolization
1: chemo,
1: One response
Bladder, NSAIDs, steroids, 1: one recurrence, two Performed in pts
followed by surgery and
abdomen, antibiotics; 2: PD, three SD, two PR, with or without
. o . alive in CR1at7.6
head/neck,  ALK-fusion IHC crizotinib one CR without surgery; responses to
years; 2: ongoing
lung, received by one 2: response (not defined) frontline systemic
response to crizotinib at
extremity ptin the second-  to crizotinib therapy
one year
line setting
Three of six pts with
Various ALK fusion IHC Crizotinib measurable disease had  One pt with PR: 24 No
PR
Crizotinib three
FISH, PCR, One CR, five PR, three Two-year PFS 67%
nk ALK fusion pts had therapy No
or IHC SD (29-138.3 weeks)
prior to TKI
Crizotinib some Median DOR: 9.0;
Various ALK fusion FISH, IHC pts had prior 50% ORR duration of treatment: No
systemic therapy 7.2
Abdomen Eight of 16 patients PFS 4.7; overall
ALK fusion IHC, FISH Chemo . No
or lung evaluated had a response  survival of 22.4
1: NSAIDs,
TFG-
steroids; 2: 3: four with ongoing
Lung ROS1 NGS 2:unk 3: PR No
chemo; 3: response
fusion
crizotinib
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TABLE 1: IMT cases in the existing literature

Sb

CR

1:PR; 2: PR

No recurrence after
surgery and on TKI
therapy

Required repeat surgery

and adjuvant chemo for

recurrence PR

Recurrent disease five

weeks after chemo

46 cumulative months of

various therapy with

mixed responses

CR; CR

PR

1: CR; 2: second CR

achieved

CR

Four months with

ongoing response

27

1: two; 2: one year

since surgery

16 without recurrence

Free of disease at 10
months  14; alive

with disease

Five, then crizotinib
discontinued NED at

27; nine then crizotinib

discontinued NED at 14

Four months, patient
then died from ARDS

1: 12, then therapy
stopped, recurrence
three months after
cessation; 2: 14 and

ongoing

Two years without
disease recurrence
(one year off TKI
therapy)

Initial debulking

Initial resection
followed by
progression and
use of TKI

Yes

Yes; initial
surgery followed
by recurrence
and then TKI
therapy

Complete
resection after
neoadjuvant

chemo

Surgery after
response to

crizotinib

No

Initial surgery

No

Initial
endobronchial
resection and
later ablation of
residual tumor.
These were prior
to TKl use.

Cases of IMTs with identified molecular alterations were treated with systemic therapy with or without surgery. Cases without disclosure of clinical
outcomes were excluded. If surgery was not described in cases of the advanced disease, the answer was presumed "no". The subtype of IMTs classified
as epithelioid inflammatory myofibroblastic sarcoma (EIMS) was included if specified. Responses per Response Evaluation Criteria in Solid Tumors
(RECIST) were not clarified in some reports. In these cases, categorization of response (i.e., partial response) was inferred based on the information

given.

M - male; F - female; CR - complete response; PR - partial response; SD - stable disease; PD - progressive disease; ALK - anaplastic lymphoma kinase;
NGS - next generation sequencing; FISH - fluorescence in situ hybridization; IHC - immunohistochemistry; PCR - polymerase chain reaction; DOR -
duration of response; chemo - chemotherapy; unk - unknown; yo - year-old; pt(s) - patient(s); EIMS - epithelioid inflammatory myofibroblastic tumor; NED
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- no evidence for disease; PFS - progression-free survival; NSAIDs - nonsteroidal anti-inflammatory drugs; ORR - overall response rate; CLTC - calthrin-
heavy chain 1; CARS - cysteinyl-tRNA synthetase; TPM3 - tropomyosin 3; EML4 - echinoderm microtubule-associated protein-like 4

This case report exemplifies an attempt to use an ALK-directed TKI in a neoadjuvant approach for a
pulmonary IMT with an ALK gene rearrangement. Therapy resulted in a near complete response and
ongoing stable disease on surveillance imaging. In this case, surgery was declined. Of note, the optimal
duration of targeted therapy in this context has not been defined.

There are a few published case reports investigating crizotinib in the neoadjuvant setting in adults. A patient
with a large pelvic IMT and local involvement of the peritoneum but no distant metastasis was initially
treated with chemotherapy without response [28]. The patient was then found to have an ALK gene
rearrangement and was started on crizotinib 250 mg twice daily. Eight months later, there was a reduction in
the size of the tumor (from 20 cm to 6.5 cm) on imaging. The patient then underwent surgery and restarted
crizotinib therapy two weeks postoperatively with plans to continue indefinitely. No radiographically
measurable disease was found at the six-month follow-up. Another case describes neoadjuvant crizotinib
250 mg twice daily used for a patient with IMT of the bladder, which resulted in a reduction in tumor size by
48% after two months [29]. The patient underwent partial cystectomy with negative surgical margins and no
recurrence at the one-year follow-up. An abstract presents a patient with an ALK-rearranged pulmonary IMT
who was treated with neoadjuvant crizotinib with the intention of surgery. The patient had a partial
response [30]. Further data is not available on the results of this case. An adult patient with a metastatic
ALK-rearranged abdominal IMT initiated crizotinib as second-line treatment and had a favorable response
followed by progression in two localized areas. The patient underwent resection of these tumors and then
reinitiated crizotinib. He had a complete response duration of 19 months with ongoing TKI therapy [31].

A review of pediatric literature describes patients (ages ranging from 7-14) treated with crizotinib in a locally
advanced setting. Some of these patients had durable responses either with TKI therapy alone or with a TKI
followed by surgery. In a small study, seven pediatric patients stopped the use of crizotinib after an average
of one year of therapy (with or without surgery). Two of these patients had relapsed from their disease,

while the others had a durable response at the time the study was published. The longest durable response
while being off treatment was 3.7 years [32].

Conclusions

Currently, targeted therapies are being studied in the neoadjuvant setting in pulmonary malignancies.
Similarly, a neoadjuvant approach with ALK or other actionable genome-targeted treatments may have a role
in pulmonary IMTs. This case suggests a unique approach in using targeted therapy in an adult patient with
a borderline-resectable pulmonary IMT. In this context, further investigation is necessary regarding the
comparison of systemic treatment options, sequence, and duration of therapy.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Coffin CM, Watterson J, Priest JR, Dehner LP: Extrapulmonary inflammatory myofibroblastic tumor
(inflammatory pseudotumor). A clinicopathologic and immunohistochemical study of 84 cases. Am | Surg
Pathol. 1995, 19:859-72. 10.1097/00000478-199508000-00001

2. Lai LM, McCarville MB, Kirby P, et al.: Shedding light on inflammatory pseudotumor in children: spotlight
on inflammatory myofibroblastic tumor. Pediatr Radiol. 2015, 45:1738-52. 10.1007/500247-015-3360-6

3. Kato S, Kondo K, Teramoto T, et al.: A case report of inflammatory pseudotumor of the lung: rapid
recurrence appearing as multiple lung nodules. Ann Thorac Cardiovasc Surg. 2002, 8:224-7.

4. Nonomura A, Mizukami Y, Matsubara F, et al.: Seven patients with plasma cell granuloma (inflammatory
pseudotumor) of the lung, including two with intrabronchial growth: an immunohistochemical and electron
microscopic study. Intern Med. 1992, 31:756-65. 10.2169/internalmedicine.31.756

5. Henderson DW, Klebe S: Tumors, benign. Encyclopedia of respiratory medicine. Laurent GJ (ed): Elsevier,
United Kingdome; 2006. 312-20. 10.1016/B0-12-370879-6/00405-1

6. Meis JM, Enzinger FM: Inflammatory fibrosarcoma of the mesentery and retroperitoneum. A tumor closely
simulating inflammatory pseudotumor. Am J Surg Pathol. 1991, 15:1146-56. 10.1097/00000478-199112000-
00005

7. Coffin CM, Hornick JL, Fletcher CD: Inflammatory myofibroblastic tumor: comparison of clinicopathologic,

2022 Durham et al. Cureus 14(7): €27223. DOI 10.7759/cureus.27223 70of9


https://dx.doi.org/10.1097/00000478-199508000-00001
https://dx.doi.org/10.1097/00000478-199508000-00001
https://dx.doi.org/10.1007/s00247-015-3360-6
https://dx.doi.org/10.1007/s00247-015-3360-6
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.617.8914&rep=rep1&type=pdf
https://dx.doi.org/10.2169/internalmedicine.31.756
https://dx.doi.org/10.2169/internalmedicine.31.756
https://dx.doi.org/10.1016/B0-12-370879-6/00405-1
https://dx.doi.org/10.1016/B0-12-370879-6/00405-1
https://dx.doi.org/10.1097/00000478-199112000-00005
https://dx.doi.org/10.1097/00000478-199112000-00005
https://dx.doi.org/10.1097/01.pas.0000213393.57322.c7

Cureus

10.

11.

12.

13.

14.

15.

16.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

histologic, and immunohistochemical features including ALK expression in atypical and aggressive cases.
Am J Surg Pathol. 2007, 31:509-20. 10.1097/01.pas.0000213393.57322.c7

Firat O, Ozturk S, Akalin T, Coker A: Inflammatory myofibroblastic tumour. Can ] Surg. 2009, 52:60-1.
Thistlethwaite PA, Renner ], Duhamel D, Makani S, Lin GY, Jamieson SW, Harrell J: Surgical management of
endobronchial inflammatory myofibroblastic tumors. Ann Thorac Surg. 2011, 91:367-72.
10.1016/j.athoracsur.2010.09.017

Fabre D, Fadel E, Singhal S, et al.: Complete resection of pulmonary inflammatory pseudotumors has
excellent long-term prognosis. ] Thorac Cardiovasc Surg. 2009, 137:435-40. 10.1016/j.jtcvs.2008.07.009
Cerfolio R], Allen MS, Nascimento AG, et al.: Inflammatory pseudotumors of the lung. Ann Thorac Surg.
1999, 67:933-6. 10.1016/s0003-4975(99)00155-1

Kovach SJ, Fischer AC, Katzman PJ, Salloum RM, Ettinghausen SE, Madeb R, Koniaris LG: Inflammatory
myofibroblastic tumors. ] Surg Oncol. 2006, 94:385-91. 10.1002/js0.20516

Bando T, Fujimura M, Noda Y, Hirose J, Ohta G, Matsuda T: Pulmonary plasma cell granuloma improves
with corticosteroid therapy. Chest. 1994, 105:1574-5. 10.1378/chest.105.5.1574

Su W, Ko A, O'Connell T, Applebaum H: Treatment of pseudotumors with nonsteroidal antiinflammatory
drugs. ] Pediatr Surg. 2000, 35:1635-7. 10.1053/jpsu.2000.18340

Chan PW, Omar KZ, Ramanujam TM: Successful treatment of unresectable inflammatory pseudotumor of
the lung with COX-2 inhibitor. Pediatr Pulmonol. 2003, 36:167-9. 10.1002/ppul.10308

Chavez C, Hoffman MA: Complete remission of ALK-negative plasma cell granuloma (inflammatory
myofibroblastic tumor) of the lung induced by celecoxib: a case report and review of the literature. Oncol
Lett. 2013, 5:1672-6. 10.3892/01.2013.1260

LiJ, Yin WH, Takeuchi K, Guan H, Huang YH, Chan JK: Inflammatory myofibroblastic tumor with RANBP2
and ALK gene rearrangement: a report of two cases and literature review. Diagn Pathol. 2013, 8:147.
10.1186/1746-1596-8-147

Coffin CM, Patel A, Perkins S, Elenitoba-Johnson KS, Perlman E, Griffin CA: ALK1 and p80 expression and
chromosomal rearrangements involving 2p23 in inflammatory myofibroblastic tumor. Mod Pathol. 2001,
14:569-76. 10.1038/modpathol.3880352

Kube S, Vokuhl C, Dantonello T, et al.: Inflammatory myofibroblastic tumors-A retrospective analysis of the
Cooperative Weichteilsarkom Studiengruppe. Pediatr Blood Cancer. 2018, 65:e27012. 10.1002/pbc.27012
Mossé YP, Lim MS, Voss SD, et al.: Safety and activity of crizotinib for paediatric patients with refractory
solid tumours or anaplastic large-cell lymphoma: a Children's Oncology Group phase 1 consortium study.
Lancet Oncol. 2013, 14:472-80. 10.1016/51470-2045(13)70095-0

Gambacorti-Passerini C, Orlov S, Zhang L, et al.: Long-term effects of crizotinib in ALK-positive tumors
(excluding NSCLC): a phase 1b open-label study. Am ] Hematol. 2018, 93:607-14. 10.1002/ajh.25043
Schoffski P, Sufliarsky J, Gelderblom H, 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. 10.1016/S2213-
2600(18)30116-4

Baldi GG, Brahmi M, Lo Vullo S, et al.: The activity of chemotherapy in inflammatory myofibroblastic
tumors: a multicenter, european retrospective case series analysis. Oncologist. 2020, 25:1777-84.
10.1634/theoncologist.2020-0352

Lovly CM, Gupta A, Lipson D, et al.: Inflammatory myofibroblastic tumors harbor multiple potentially
actionable kinase fusions. Cancer Discov. 2014, 4:889-95. 10.1158/2159-8290.CD-14-0377

Ambati SR, Slotkin EK, Chow-Maneval E, Basu EM: Entrectinib in two pediatric patients with inflammatory
myofibroblastic tumors harboring ROS1 or ALK gene fusions. JCO Precis Oncol. 2018, 2:1-6.
10.1200/P0.18.00095

Alassiri AH, Ali RH, Shen Y, et al.: ETV6-NTRK3 is expressed in a subset of ALK-negative inflammatory
myofibroblastic tumors. Am J Surg Pathol. 2016, 40:1051-61. 10.1097/PAS.0000000000000677

Chang JC, Zhang L, Drilon AE, et al.: Expanding the molecular characterization of thoracic inflammatory
myofibroblastic tumors beyond ALK gene rearrangements. | Thorac Oncol. 2019, 14:825-34.
10.1016/j.jtho.2018.12.003

Rafee S, Elamin YY, Joyce E, et al.: Neoadjuvant crizotinib in advanced inflammatory myofibroblastic
tumour with ALK gene rearrangement. Tumori. 2015, 101:35-9. 10.5301/t].5000245

Nagumo Y, Maejima A, Toyoshima Y, Komiyama M, Yonemori K, Yoshida A, Fujimoto H: Neoadjuvant
crizotinib in ALK-rearranged inflammatory myofibroblastic tumor of the urinary bladder: a case report. Int |
Surg Case Rep. 2018, 48:1-4. 10.1016/j.ijscr.2018.04.027

Gupta P, Fried ], Liu S, Debrito P, Anderson ED: A novel use of neoadjuvant Crizotinib for a rare ALK
positive endobronchial tumor. Thoracic Oncology. 2019, 199:A6994. 10.1164/ajrcem-
conference.2019.199.1_MeetingAbstracts.A6994

Butrynski JE, D'Adamo DR, Hornick JL, et al.: Crizotinib in ALK-rearranged inflammatory myofibroblastic
tumor. N Engl ] Med. 2010, 363:1727-33. 10.1056/NEJMoal007056

Trahair T, Gifford AJ, Fordham A, et al.: Crizotinib and surgery for long-term disease control in children and
adolescents with ALK-positive inflammatory myofibroblastic tumors. JCO Precis Oncol. 2019, 3:1-11.
10.1200/P0.18.00297

Debelenko LV, Arthur DC, Pack SD, Helman L], Schrump DS, Tsokos M: Identification of CARS-ALK fusion
in primary and metastatic lesions of an inflammatory myofibroblastic tumor. Lab Invest. 2003, 83:1255-65.
10.1097/01.1ab.0000088856.49388.ea

Saab ST, Hornick JL, Fletcher CD, Olson SJ, Coffin CM: 1gG4 plasma cells in inflammatory myofibroblastic
tumor: inflammatory marker or pathogenic link?. Mod Pathol. 2011, 24:606-12.
10.1038/modpathol.2010.226

Subbiah V, McMahon C, Patel S, et al.: STUMP un'stumped": anti-tumor response to anaplastic lymphoma
kinase (ALK) inhibitor based targeted therapy in uterine inflammatory myofibroblastic tumor with myxoid
features harboring DCTN1-ALK fusion. ] Hematol Oncol. 2015, 8:66. 10.1186/513045-015-0160-2

2022 Durham et al. Cureus 14(7): €27223. DOI 10.7759/cureus.27223

8of9


https://dx.doi.org/10.1097/01.pas.0000213393.57322.c7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2689747/
https://dx.doi.org/10.1016/j.athoracsur.2010.09.017
https://dx.doi.org/10.1016/j.athoracsur.2010.09.017
https://dx.doi.org/10.1016/j.jtcvs.2008.07.009
https://dx.doi.org/10.1016/j.jtcvs.2008.07.009
https://dx.doi.org/10.1016/s0003-4975(99)00155-1
https://dx.doi.org/10.1016/s0003-4975(99)00155-1
https://dx.doi.org/10.1002/jso.20516
https://dx.doi.org/10.1002/jso.20516
https://dx.doi.org/10.1378/chest.105.5.1574
https://dx.doi.org/10.1378/chest.105.5.1574
https://dx.doi.org/10.1053/jpsu.2000.18340
https://dx.doi.org/10.1053/jpsu.2000.18340
https://dx.doi.org/10.1002/ppul.10308
https://dx.doi.org/10.1002/ppul.10308
https://dx.doi.org/10.3892/ol.2013.1260
https://dx.doi.org/10.3892/ol.2013.1260
https://dx.doi.org/10.1186/1746-1596-8-147
https://dx.doi.org/10.1186/1746-1596-8-147
https://dx.doi.org/10.1038/modpathol.3880352
https://dx.doi.org/10.1038/modpathol.3880352
https://dx.doi.org/10.1002/pbc.27012
https://dx.doi.org/10.1002/pbc.27012
https://dx.doi.org/10.1016/S1470-2045(13)70095-0
https://dx.doi.org/10.1016/S1470-2045(13)70095-0
https://dx.doi.org/10.1002/ajh.25043
https://dx.doi.org/10.1002/ajh.25043
https://dx.doi.org/10.1016/S2213-2600(18)30116-4
https://dx.doi.org/10.1016/S2213-2600(18)30116-4
https://dx.doi.org/10.1634/theoncologist.2020-0352
https://dx.doi.org/10.1634/theoncologist.2020-0352
https://dx.doi.org/10.1158/2159-8290.CD-14-0377
https://dx.doi.org/10.1158/2159-8290.CD-14-0377
https://dx.doi.org/10.1200/PO.18.00095
https://dx.doi.org/10.1200/PO.18.00095
https://dx.doi.org/10.1097/PAS.0000000000000677
https://dx.doi.org/10.1097/PAS.0000000000000677
https://dx.doi.org/10.1016/j.jtho.2018.12.003
https://dx.doi.org/10.1016/j.jtho.2018.12.003
https://dx.doi.org/10.5301/tj.5000245
https://dx.doi.org/10.5301/tj.5000245
https://dx.doi.org/10.1016/j.ijscr.2018.04.027
https://dx.doi.org/10.1016/j.ijscr.2018.04.027
https://dx.doi.org/10.1164/ajrccm-conference.2019.199.1_MeetingAbstracts.A6994
https://dx.doi.org/10.1164/ajrccm-conference.2019.199.1_MeetingAbstracts.A6994
https://dx.doi.org/10.1056/NEJMoa1007056
https://dx.doi.org/10.1056/NEJMoa1007056
https://dx.doi.org/10.1200/PO.18.00297
https://dx.doi.org/10.1200/PO.18.00297
https://dx.doi.org/10.1097/01.lab.0000088856.49388.ea
https://dx.doi.org/10.1097/01.lab.0000088856.49388.ea
https://dx.doi.org/10.1038/modpathol.2010.226
https://dx.doi.org/10.1038/modpathol.2010.226
https://dx.doi.org/10.1186/s13045-015-0160-2
https://dx.doi.org/10.1186/s13045-015-0160-2

Cureus

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

Ono A, Murakami H, Serizawa M, et al.: Drastic initial response and subsequent response to two ALK
inhibitors in a patient with a highly aggressive ALK-rearranged inflammatory myofibroblastic tumor arising
in the pleural cavity. Lung Cancer. 2016, 99:151-4. 10.1016/j.lungcan.2016.07.002

Mansfield AS, Murphy SJ, Harris FR, et al.: Chromoplectic TPM3-ALK rearrangement in a patient with
inflammatory myofibroblastic tumor who responded to ceritinib after progression on crizotinib. Ann Oncol.
2016, 27:2111-7. 10.1093/annonc/mdw405

Saiki M, Ohyanagi F, Ariyasu R, et al.: Dramatic response to alectinib in inflammatory myofibroblastic
tumor with anaplastic lymphoma kinase fusion gene. Jpn ] Clin Oncol. 2017, 47:1189-92.
10.1093/jjco/hyx133

Yamamoto H, Yoshida A, Taguchi K, et al.: ALK, ROS1 and NTRK3 gene rearrangements in inflammatory
myofibroblastic tumours. Histopathology. 2016, 69:72-83. 10.1111/his.12910

Lorenzi L, Cigognetti M, Medicina D, Pellegrini V, Balzarini P, Cestari R, Facchetti F: ALK-positive
inflammatory myofibroblastic tumor of the abdomen with widespread microscopic multifocality. Int | Surg
Pathol. 2014, 22:640-4. 10.1177/1066896914525232

Jacob SV, Reith JD, Kojima AY, Williams WD, Liu C, Vila Duckworth L: An unusual case of systemic
inflammatory myofibroblastic tumor with successful treatment with ALK-inhibitor. Case Rep Pathol. 2014,
2014:470340. 10.1155/2014/470340

Sarmiento DE, Clevenger JA, Masters GA, Bauer TL, Nam BT: Epithelioid inflammatory myofibroblastic
sarcoma: a case report. ] Thorac Dis. 2015, 7:513-6. 10.3978/j.issn.2072-1439.2015.10.55

Liu Q, Kan Y, Zhao Y, He H, Kong L: Epithelioid inflammatory myofibroblastic sarcoma treated with ALK
inhibitor: a case report and review of literature. Int J Clin Exp Pathol. 2015, 8:15328-32.

YuL, Liu ], Lao IW, Luo Z, Wang J: Epithelioid inflammatory myofibroblastic sarcoma: a clinicopathological,
immunohistochemical and molecular cytogenetic analysis of five additional cases and review of the
literature. Diagn Pathol. 2016, 11:67. 10.1186/513000-016-0517-z

Ma Z, Hill DA, Collins MH, et al.: Fusion of ALK to the Ran-binding protein 2 (RANBP2) gene in
inflammatory myofibroblastic tumor. Genes Chromosomes Cancer. 2003, 37:98-105. 10.1002/gcc.10177
Gaudichon J, Jeanne-Pasquier C, Deparis M, Veyssiere A, Heyndrickx M, Minckes O, Orbach D: Complete and
repeated response of a metastatic ALK-rearranged inflammatory myofibroblastic tumor to crizotinib in a
teenage girl. ] Pediatr Hematol Oncol. 2016, 38:308-11. 10.1097/MPH.0000000000000498

Theilen TM, Soerensen J, Bochennek K, et al.: Crizotinib in ALK+ inflammatory myofibroblastic tumors -
current experience and future perspectives. Pediatr Blood Cancer. 2018, 65:€26920. 10.1002/pbc.26920
Shash H, Stefanovici C, Phillips S, Cuvelier GD: Aggressive metastatic inflammatory myofibroblastic tumor
after allogeneic stem cell transplant with fatal pulmonary toxicity from crizotinib. ] Pediatr Hematol Oncol.
2016, 38:642-5. 10.1097/MPH.0000000000000594

Kiratli H, Uzun S, Varan A, Akyliz C, Orhan D: Management of anaplastic lymphoma kinase positive orbito-
conjunctival inflammatory myofibroblastic tumor with crizotinib. ] AAPOS. 2016, 20:260-3.
10.1016/j.jaapos.2016.01.009

Reyes-Angel ], Rapkin LB, Simons JP, Muzumdar H: Novel treatment of endobronchial inflammatory
myofibroblastic tumor in a child. Pediatr Pulmonol. 2022, 57:330-2. 10.1002/ppul.25742

2022 Durham et al. Cureus 14(7): €27223. DOI 10.7759/cureus.27223

90f9


https://dx.doi.org/10.1016/j.lungcan.2016.07.002
https://dx.doi.org/10.1016/j.lungcan.2016.07.002
https://dx.doi.org/10.1093/annonc/mdw405
https://dx.doi.org/10.1093/annonc/mdw405
https://dx.doi.org/10.1093/jjco/hyx133
https://dx.doi.org/10.1093/jjco/hyx133
https://dx.doi.org/10.1111/his.12910
https://dx.doi.org/10.1111/his.12910
https://dx.doi.org/10.1177/1066896914525232
https://dx.doi.org/10.1177/1066896914525232
https://dx.doi.org/10.1155/2014/470340
https://dx.doi.org/10.1155/2014/470340
https://dx.doi.org/10.3978/j.issn.2072-1439.2015.10.55
https://dx.doi.org/10.3978/j.issn.2072-1439.2015.10.55
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4713675/
https://dx.doi.org/10.1186/s13000-016-0517-z
https://dx.doi.org/10.1186/s13000-016-0517-z
https://dx.doi.org/10.1002/gcc.10177
https://dx.doi.org/10.1002/gcc.10177
https://dx.doi.org/10.1097/MPH.0000000000000498
https://dx.doi.org/10.1097/MPH.0000000000000498
https://dx.doi.org/10.1002/pbc.26920
https://dx.doi.org/10.1002/pbc.26920
https://dx.doi.org/10.1097/MPH.0000000000000594
https://dx.doi.org/10.1097/MPH.0000000000000594
https://dx.doi.org/10.1016/j.jaapos.2016.01.009
https://dx.doi.org/10.1016/j.jaapos.2016.01.009
https://dx.doi.org/10.1002/ppul.25742
https://dx.doi.org/10.1002/ppul.25742

	Locally Advanced Inflammatory Myofibroblastic Tumor Treated With Targeted Therapy: A Case Report and Literature Review
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Pre-treatment imaging in January 2020
	FIGURE 2: Axial and coronal images with contrast from March 27, 2020 (two months after initiation of therapy)
	FIGURE 3: Axial and coronal CT images with contrast from June 26, 2020 (after four months of therapy)

	Discussion
	TABLE 1: IMT cases in the existing literature

	Conclusions
	Additional Information
	Disclosures

	References


