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Malignant Behavior
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ABSTRACT 
Inflammatory myofibroblastic tumors (IMTs) comprise a rare 
group of lesions. Till date, fewer than 30 cases have been 
described in the paranasal sinuses. The purpose of this article 
is to report a case of Imt in maxillary sinus which is very rare 
and to highlight on its clinical and histological features. We 
present a case of IMT in a 46-year-old female patient who 
presented with pain and oroantral communication few weeks 
after the extraction of a molar tooth. Computed tomography 
scan report revealed a soft tissue lesion in the right maxilla with 
posterolateral bone destruction. Inflammatory myofibroblastic 
tumors may show neoplastic features, such as persistent local 
growth, recurrence, and metastasis, but the overall prognosis 
of the lesion is excellent. Most recurrences will occur within 
1 year of initial surgery, with only a few reports of late recur- 
rences. Follow-up should be at regular intervals during the 
first few years.
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INTRODUCTION

Inflammatory myofibroblastic tumors (IMTs) are clinico­
pathologically distinctive entities, which have been 
described in the lungs, abdomen, retroperitoneum, and 
extremities, but rarely in the head and neck region.1 This 
tumor has previously been described as a plasma cell 
granuloma, plasma cell pseudotumor, inflammatory 
myofibrohistiocytic proliferation, omental mesenteric 
myxoid hamartoma, and inflammatory pseudotumor. 
The term IMT was initially proposed by Pettinato et al in 
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1990.2 The most proper definition was given in the 1994 
World Health Organization (WHO) classification of soft 
tissue tumors, as ‘a tumor composed of myofibroblastic 
spindle cells usually accompanied by numerous plasma 
cells and/or lymphocytes.’3

	 It is now recognized as a neoplastic process that usu­
ally follows a rather benign clinical course after radical 
excision, but cases of invasive, locally recurrent, and 
metastatic forms have been reported.4

	 Occurrence in the maxillary sinus is unusual, and 
many aspects of this tumor have not been fully eluci­
dated.3 The diagnosis of IMT is difficult to establish 
before surgery because of its diversified radiologic 
manifestations. At one extreme, advanced disease is often 
misdiagnosed as a malignant tumor because of extensive 
infiltration and bony destruction. At the other extreme, 
it simulates various benign lesions in its earliest stage 
when it is confined to the mucosa.4

Case Report

 A 46-year-old female patient reported to our institution 
with a complaint of pain in the upper back tooth region 
since few days. There was a pus discharge at the region 
of 17. Orthopantomograph revealed a cloudy radiopacity 
of the right maxillary sinus (Fig. 1) and provisionally 
diagnosed as chronic maxillary sinusitis and extraction 
of 17 was done. Patient came back after few days with 
pain in the same region and histopathology report of 
the incisional biopsy was also given as chronic maxi­
llary sinusitis.
	 During the follow-up, it was noticed that there was 
delay in wound healing which was accompanied with 
pain and subsequently she developed an oroantral  

Fig. 1: Orthopantomograph revealing a cloudy radiopacity  
of the right maxillary sinus
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fistula. Computed tomography scan report revealed a 
soft tissue lesion in the right maxilla with posterolateral 
bone destruction (Fig. 2). Carcinoma of maxillary sinus 
lining was suspected and excisional biopsy was done 
under general anesthesia. The specimen was sent to our 
department for the diagnosis.
	 Histopathology revealed a cellular proliferation of 
spindle shaped cells arranged in storiform or fascicular 
pattern with variable component of inflammatory cells. 
In some areas, these cells were polygonal in shape with 
vesicular nuclei. Inflammatory infiltrate consisted of 
predominantly lymphocytes, plasma cells, histiocytes 
and scattered neutrophils and eosinophils. Stroma was 
collagenous with areas of extravasated RBC’s (Figs 3  
and 4). Stratified squamous epithelium with reactive 
atypia and maxillary sinus lining of pseudostratified 
columnar ciliated epithelium were also observed.
	 Immunohistochemistry was performed for vimentin 
which was diffusely strong positive (Fig. 5) and smooth 
muscle actin was focally positive with the spindle cells 
and also around the blood vessels (Fig. 6).
	 Based on the histopathological and immunohisto­
chemical findings, a final diagnosis of inflammatory 
myofibroblastic tumor was rendered.

Discussion

Inflammatory myofibroblastic tumors represent a 
spectrum of myofibroblastic proliferation that includes 
reactive to benign to malignant lesions. Some lesions are 

difficult to distinguish from the reactive process, whereas 
others appear sarcomatous. Lesions may show neoplastic 
features, such as persistent local growth, recurrence, and 
metastasis. Hence, few authors consider it as a low-grade 
sarcoma.5

	 The etiology of IMT is unknown. It has long been 
debated whether it was inflammatory reactive prolifera­
tion or a truly neoplastic lesion. It has been suggested 
by Hytiroglou P et al that IMT may occur as an immune  
response to an inflammatory stimulus and could repre­
sent a reaction to previous trauma or irritation.8 World 
Health Organization adopted the term IMT and included 
it into the category of soft tissue tumors in 1994. By defi­
nition, there is variable inflammatory cells in the tumor, 
hence the name is IMT, but the pathogenesis of which, 
whether inflammatory reaction induce neoplasm, or IMT 
causes inflammatory cells infiltrate, is not determined.3

	 These tumors are most commonly found in the 
lung, abdomen, extremities and less commonly in the 
head and neck region. However, few cases have been 
reported in the orbit, maxillary sinus, larynx, tonsil, para­
pharyngeal space, nasal cavity, thyroid gland, epiglottis,  
periodontal region, palatine tonsil, facial nerve and  
intracranial dura.6,13

	 The most common clinical presentation of IMT is as 
an incidentally discovered mass. Intraorally, these tumors 
present as a painless swelling of relative short duration, 
which is firm and indurated on physical examination.6 
In the nasal cavity and paranasal sinuses, the initial 

Fig. 2: Computed tomography scan report revealing a soft-tissue lesion in the right maxilla with posterolateral bone destruction
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Fig. 3: Tumor cells arranged in fascicular pattern which are obs-
cured by acute and chronic inflammatory cells (H&E section, 200×)

Fig. 4: Spindle shaped cells showing storiform pattern  
(H&E section, 200×)

Fig. 6: Spindle cells showing positive expression to smooth 
muscle actin (400×)

Fig. 5: Spindle cells showing diffuse strong positivity to  
vimentin (400×)

presenting sign is usually a nonspecific sinonasal mass, 
which had been growing over a period of months or 
years. Inflammatory myofibroblastic tumors located in 
the paranasal sinuses are usually associated with at least 
one sinus wall-destruction.13 Similar finding was evident 
in the present case. Perineural spread along maxillary, 
mandibular, and hypoglossal nerves and a case compli­
cated by internal carotid occlusion have been described 
in the literature by De Vuysere S et al.14

	 Histologically, IMT is composed of myofibroblastic 
spindle cells, admixed with a prominent infiltrate of 
lymphocytes, plasma cells, and acute inflammatory cells. 
Three basic histological patterns have been described  
as follows: 
1.	 myxoid/vascular pattern, resembling inflammatory 

granulation tissue;
2.	 compact spindle cell pattern with fascicular and/or 

storiform areas and variation of cellular density; and
3.	 hypocellular pattern, densely collagenised and 

reminiscent of a fibrous scar.1,18 The majority of 
spindle cells stains strongly for vimentin and smooth 
muscle actin and only a minority is positive for CD68. 

They are negative for S-100, MAK-6, CD21, Ber-MAC-
DRC, and Ki-M4.20

	 Some benign and malignant tumors and tumor-like 
conditions pose significant challenges in differential 
diagnosis because of their morphologic similarities with 
inflammatory myofibroblastic tumor. The less cellular 
pattern may be mistaken for aggressive fibromatosis. 
The prominent inflammatory component is the critical 
distinguishing feature. The cellular form of inflammatory 
myofibroblastic tumor may be mistaken for fibrosarcoma 
or other spindle cell malignancies.7 The pathologist must 
also be careful to differentiate inflammatory myofibro­
blastic tumors from carcinomas, lymphomas, and chronic 
fungal disease.13

	 Inflammatory myofibroblastic tumor has shown clonal 
gene rearrangements of the short-arm of chromosome 2, 
some of which result in an ALK gene rearrangements; 
such rearrangements are uncommon in adults over 40 
years of age with IMT.9 Lawrence et al subsequently identi-
fied two distinct balanced chromosomal translocations 
involving the ALK kinase gene. The overexpression of the 
ALK protein kinase often aids in the diagnosis of IMT.9,14
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	 Ultrastructural studies confirm the identity of the 
spindle-shaped cells as myofibroblasts, distinguished 
by their bundles of peripheral microfilaments, elongated 
and occasionally notched nuclei, abundant rough endo­
plasmic reticulum cisternae, and occasional fibronexus 
junctions.14

	 In the past, treatment for inflammatory myofibroblas­
tic tumor had been wide local excision with radiation 
reserved for recurrences. Current treatment is conser­
vative surgery.11 Local excision with a rim of normal 
tissue should be performed to decrease the rate of recur­
rence.11,12 Therapy with corticosteroids, not antibiotics, is 
the first mode of treatment for suspected IMT.6 Coffin et al 
found a recurrence rate for incomplete resection to be 25% 
and that the overall aggressive behavior of the tumor is 
related to the anatomic site of the tumor, proximity to 
vital structures, and multinodarity of the lesion, all of 
which compromise definitive resection.19 A conservative 
approach may be considered as alternative to reconstruc­
tive surgery in particular cases in young subjects.16

	 The overall prognosis for an inflammatory myofibro­
blastic tumor is excellent. Most recurrences will occur 
within 1 year of initial surgery, with only a few reports 
of late recurrences.17 Strict follow-up is recommended. 
Patients must be reviewed 1 to 2 monthly for the first  
2 years; 2 to 3 monthly for the following year and  
6 monthly for the 4th and 5th year.15

Conclusion

Inflammatory myofibroblastic tumor represents a 
spectrum of myofibroblastic proliferation that includes 
reactive to benign to malignant lesions. Some lesions  
are difficult to distinguish from the reactive process, 
whereas others appear sarcomatous. Lesions may show 
neoplastic features, such as persistent local growth,  
recurrence, and metastasis, but the overall prognosis of 
the lesion is excellent.
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