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Purpose: Orbital inflammatory myofibroblastic tumors (IMTs) are a rare tumor with intermediate biological potential. We analyzed 
a series of orbital IMTs to determine their unique features.
Methods: Records from patients with pathologically confirmed IMT at Beijing Tongren Hospital, Capital Medical University, 
between January 2004 and August 2022, were reviewed for their ocular presentation and treatment outcomes.
Results: Thirteen cases of primary orbital IMT with positive anaplastic lymphoma kinase on fluorescent in situ hybridization were 
included. These consists of five men and eight women with an age of onset ranged from 2 to 54 years. Nearly half of the primary orbital 
IMTs displayed local invasion into the maxillary sinus, ethmoid sinus, and pterygopalatine fossa. On magnetic resonance imaging, orbital 
IMT usually appeared as an ill-defined, oval, irregular, or diffuse mass with heterogeneous signals. Nearly half (46.2%) of these lesions 
caused bone destruction, and 31% developed recurrence, which was more likely to occur in lesions involving multiple tissues (50%). All 
cases of recurrence occurred within five months after the first surgery. No patient developed distant metastases.
Conclusion: Orbital IMT is rare and prone to local invasion and recurrence. The histology and behavior of orbital IMT requires 
further investigation.
Keywords: inflammatory myofibroblastic tumor, orbit, MRI, pathologic, prognosis

Introduction
Inflammatory myofibroblastic tumor (IMT) is a rare neoplasm that was formerly incorrectly categorized as a subtype of 
“inflammatory pseudotumors”. IMT is now considered a true neoplasm due to a tendency for local recurrence and distant 
metastasis,1 and it has been re-classified by the World Health Organization as a myofibroblastic tumor with intermediate 
biological potential (rarely metastasizing).1–4 Although the lungs are the most common site of primary IMT, it can occur in any 
anatomical location. Extrapulmonary IMT most commonly occurs in the abdominal cavity, retroperitoneum, and mediastinum 
and less frequently in the head and neck region, including the orbit.5–13 In most extraorbital cases, surgical resection is the best 
approach for IMT treatment, generally resulting in a better prognosis. If the tumor is unresectable, steroids or chemotherapy 
regimens may be considered. To date, 42 cases of orbital IMT have been published.2,9–25 Here, we report the observations of 
our orbital IMT cases and summarize the clinical and imaging features in combination with previously reported cases.

Methods
We systematically collected clinical data and follow-up information on Chinese patients with orbital IMT treated at the 
Beijing Tongren Hospital, Capital Medical University between January 2004 and August 2022. Thirteen patients with 
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ocular symptoms as their first clinical manifestation and histopathologically confirmed IMT underwent surgery at our 
institution. The inclusion criteria were as follows: (1) IMT cases fulfilling the morphological criteria defined in the World 
Health Organization classification;1 (2) positive for anaplastic lymphoma kinase (ALK) on fluorescent in situ hybridiza
tion; (3) ocular symptoms as the presenting feature; (4) neoplasms with orbital involvement confirmed by imaging or 
surgical record; and (5) complete clinicopathological data. Clinical data included age, sex, main symptoms and signs, 
imaging findings, treatment information, pathological findings, and prognosis. The study protocol was approved by the 
Ethics Committee of Beijing Tongren Hospital, affiliated with the Capital Medical University, and adhered to the tenets 
of the Declaration of Helsinki (TRECKY2020-045). All study participants or a parent of participants aged under 18 years 
provided informed consent.

A literature search from 1950 to the present was performed using PubMed/MEDLINE and the Cochrane database, 
using the key terms “inflammatory myofibroblastic tumor”, “ocular”, and “orbital”. Only articles or abstracts written in 
English were included.

Statistical analyses were performed using IBM SPSS v. 23.0 (Armonk, NY, USA). Comparisons between groups were 
performed using the Mann–Whitney U-test. P-values < 0.05 were considered statistically significant.

Results
Clinical Features
Epidemiological information and clinical features of the 13 patients are summarized in Table 1. There were five men and 
eight women. The age of onset ranged from 2 to 54 years, with a mean (± standard deviation, SD) age of 29.0 ± 15.7 
years (median, 29 years; interquartile range, 17–41.5 years); three patients were aged 10 years or less. Tumors in 10 
patients were located in the right orbit and three in the left orbit.

Symptoms developed between 20 days and 12 months prior to the initial examination, with a mean (± SD) age of 3.7 
± 3.3 months (median, 3 months; interquartile range, 1–5 months). The duration of symptoms was longer than 1 month in 
11 patients. Six patients presented with proptosis, three had ocular pain, three had diplopia or ocular movement disorder, 
and three had decreased visual acuity. Eyelid or conjunctival masses were observed in four patients.

Table 1 Clinical Features

Case Age(yrs)/ 
Sex

Side Clinical Signs/Symptoms Course Recurrence Therapy Follow-up

1 26/F R Proptosis, blurred vision 3m N Excision (LO) 14y, NSR

2 10/F R Proptosis, strabismus 1m Y (4m) Excision (AO) 12y, AWRD
3 50/M R Blurred vision 20d N Excision (AO) 12y, NSR

4 29/M R Proptosis, diplopia, pain 1m N Excision (AO) 10m NSR

5 34/M L Eyelid swelling, pain 8m N Excision (AO) 10m, NSR
6 41/F R Nasal root mass 3m NA Excision (AO) Lost to follow-up

7 42/F R Conjunctival red mass 22d N Excision 3m, NSR

8 25/M R Eye secretions increased, nasal 
obstruction

12m N Excision (NE+CA) 4y, NSR

9 9/F L Eyelid mass 3m Y (3m) Excision (OA) + radiotherapy 

Exenteration

6y, NSR

10 54/F R Proptosis, blurred vision, pain 2m N Excision (OA) 4y, NSR

11 31/M L Proptosis, diplopia 5m Y (1m) Excision (NE) + cyclosporin 4y, AWRD

12 2/F R Proptosis 4m N Excision (CA) 3y, NSR
13 24/F R Inner canthus mass 5m Y (2m) Excision (CA) + chemotherapy 3y, died due to 

MODS

Abbreviations: F, female; M, male; R, right; L, left; m, month; d, day; y, year; N, no; Y, yes; NA, not available; LO, lateral orbitotomy; AO, anterior orbitotomy; NE, nasal 
endoscope; CA, coronal approach; NSR, no sign of recurrence; AWRD, alive with recurrent disease; MODS, multiple organ dysfunction syndrome.
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From our observation, we propose a classification system by dividing IMTs into those that are confined to the orbit as 
intraorbital IMT (IIMT), and those orbital lesions that have extended to adjacent tissues as intraorbital-extraorbital IMT 
(I-EIMT). There were seven cases of IIMT (Cases 1–7) and six cases of I-EIMT (Cases 8–13) (Table 2). There was no 
significant difference in the age of onset (t = 1.032, P = 0.324) or treatment duration (t = 1.564, P = 0.146) between the 
IIMT and I-EIMT groups.

Imaging Features
Twelve patients underwent orbital magnetic resonance imaging (MRI), and eight underwent computed tomography (CT). 
Orbital IMT usually appeared as an oval, irregular, or diffuse mass with ill-defined boundaries. They were relatively 
heterogeneous on MRI, showed low to high signal intensity (SI) on T2-weighted imaging (WI) compared to the gray 
matter, and low to equal SI on T1WI, most of which exhibited marked heterogeneous enhancement with gadolinium. On 
CT, the lesions showed soft tissue with equal density to the extraocular muscles, without calcification. One mass caused 
compression of the medial orbital wall as seen on MRI, and six lesions caused bone destruction, visible on CT. By using 
the coronal plane slicing through the globe’s equator, the orbit is divided into anterior and posterior parts. Four lesions 
were located in the anterior part of the orbit, such as lesions in the lacrimal gland, the surface of the globe, and 
subcutaneous tissue (Figure 1). Eight lesions were located in the posterior part of the orbit; in the intraconal and 
extraconal spaces. One lesion was located in both anterior and posterior orbit. When some lesions spread outside the 
orbit, they passed through the inferior orbital fissure and superior orbital fissure, to invade the cavernous sinus, sphenoid 
sinus, maxillary sinus, infratemporal fossa, and pterygopalatine fossa. Some lesions in the orbit and paranasal sinuses in 
the same patient presented with different signal intensities on MRI. Detailed imaging features are presented in Table 3.

Treatment and Prognosis
All 13 patients underwent primary local resection and received post-operative systemic steroid. The surgical approaches included 
lateral orbitotomy, anterior orbitotomy, nasal endoscopic excision and coronal approach excision. Four patients relapsed after 
surgery, and all recurrences occurred within 1–4 months. In the IIMT group, only one patient relapsed 4 months after the 
operation, and in the I-EIMT group, three of six patients relapsed, with an average recurrence time of 2 months. The mean (± SD) 
age of patients with recurrence was 18.5 ± 10.8 years, compared to 33.7 ± 15.7 years in those without recurrence (t = 1.551, P = 
0.152). One patient underwent radiotherapy and exenteration after the second recurrence, and no recurrence was observed 6 years 
after surgery (Case 9). Another patient underwent local resection and was alive with recurrent tumors (Case 2). One patient did 
not undergo surgery as the symptoms were tolerable (Case 11). One patient died 2 years later due to multiple organ dysfunction 
syndrome (MODS) after several cycles of chemotherapy (cyclophosphamide 1.0 g on days 1 and 8; epirubicin 100 mg on days 2 
and 9; dexamethasone 5 mg on days 1, 2, 8, and 9; and dexamethasone 2 mg on days 3 and 10) (Case 13).

Pathological Features
Grossly, the lesions were usually ill-circumscribed, tough, or brittle masses with a gray-white or gray-red cut surface, and 
some adhered to adjacent tissues. Tumors ranged from 0.87 cm to 4.1 cm in the greatest dimension. Microscopic lesions 
showed proliferation of fibroblasts and myofibroblasts accompanied by mixed inflammatory cell infiltration, including 
plasma cells, lymphocytes, and a small number of neutrophils. The spindle cells were mild in shape, with pale 

Table 2 Differences Between IIMT and I-EIMT

IIMT I-EIMT p-value

Number 7 6

Sex (male/female) 3/4 2/4 0.587
Age 33.14±13.09 24.17±18.21 0.324

Frequency of recurrence 1 (14.29%) 3 (50%) 0.217

Duration of treatment (m) 2.48±2.64 5.17±3.54 0.146

Abbreviations: IIMT, intraorbital inflammatory myofibroblastic tumor; I-EIMT, 
intraorbital-extraorbital inflammatory myofibroblastic tumor.
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eosinophilic cytoplasm and central vesicular oval nuclei with small nucleoli. Necrotic tissue and a few atypical cells were 
observed in some recurrent cases, suggesting a malignancy. Immunohistochemical staining for the lesions was positive 
for ALK, vimentin, and smooth muscle actin. Fluorescent in situ hybridization showed that all cases were positive 
for ALK.

Discussion
IMT was first observed in the lung and described by Brunn in 193926 and was termed as “inflammatory pseudotumor” by 
Umiker and Iverson in 1954,27 due to its clinical and radiological similarities to malignant tumors. In 1991, Meis and 
Enzinger28 first reported neoplastic features in some cases, including cytogenetic abnormalities and aggressive clinical 
behaviors such as local invasion, recurrence, and distant metastasis. These lesions comprised of fibroblast and myofi
broblast proliferation; thus, they were termed “inflammatory fibrosarcoma.” To date, several synonyms have been used in 
the literature for this disease, such as plasma cell granuloma, xanthoma, fibroxanthoma, plasmacytoma, myxoid 
hamartoma, solitary mast cell granuloma, histiocytoma, pseudoneoplastic pneumonia, and inflammatory muscle cell 
proliferation.29–32 The pathogenesis of IMT remains controversial and its behavior, whether benign or locally aggressive, 
is unpredictable.33 To date, 18 reports with 42 cases of orbital IMT can be retrieved from PubMed (Table 4), including 
one case series of 25 orbital IMTs25 and 17 case reports.2,7,9–24 In addition to the cases of orbital IMT in the present 
study, there are 55 cases of primary orbital IMT. However, there may be additional cases of orbital IMT that were 
published using other labels and which therefore may not have been retrieved during the literature search.

Extrapulmonary IMTs may present at any age but occur more commonly in children and adolescents,18,34,35 with an 
equal incidence in men and women.8,36 The onset age of orbital IMT ranged from 5 months to 76 years in previous 
studies, and 26.2% of the cases were younger than 18 years. In contrast, a younger age of onset is more common in 
isolated case reports, accounting for about 64.7% of cases. Strianese et al25 reported a slightly higher prevalence in the 
60–69-year age group. However, in our series, all patients developed the disease before reaching 60 years of age, and 

Figure 1 Case 7. Clinical photograph of right orbital mass (A), T2WI (B), and enhanced T1WI with fat-suppression (C and D) show an ill-defined mass wrapping around the 
globe in the right orbit (triangle). Myofibroblastomatous hyperplasia can be seen at low magnification. Tumor cells with atypia and cytoplasmic staining consistent with 
differentiation of muscle fibers (Original magnification X100. Hematoxylin and Eosin) (E). Anaplastic lymphoma kinase (ALK) gene rearrangement was detected by ALK 
break-apart fluorescence in situ hybridization. Separation of proximal (green) and distal (red) probes indicates ALK rearrangement (yellow arrows) (F).
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Table 3 Imaging Features

Case MRI CT Margin/ Shape Size (cm) Location Bony Erosion

T1WI T2WI Gadolinium 
Enhancement

1 Hypo Heterogeneous iso to hyper Homogeneous progressive NA Well-defined, oval 1.4×2.1 Intraconal N

2 Hypo Hyper Heterogeneous, marked Soft tissue mass, 31Hu Well-defined, oval 1.9×4.2 Intraconal Extrusion 
deformation

3 Iso Hyper Marked Homogeneous mass Ill-defined, irregular 1.33×1.26×1.32 Eyelid lacrimal gland Y

4 – – – NA Ill-defined – Intraconal -
5 Hypo Hyper Homogeneous, marked NA Well-defined, oval – Subcutaneous of 

superciliary arch

-

6 NA NA NA Soft tissue mass, 86Hu Oval 0.9×0.5 Internal canthus N
7 Iso Hyper Heterogeneous, marked NA Ill-defined 0.1×0.42×0.87 Ocular surface -

8 Iso/ hypo Iso/ hypo to iso Heterogeneous, marked NA Well-defined, irregular 2.7×2.5 Extraconal, ethmoid 

sinus

N

9 Hypo to iso Iso to hyper Heterogeneous, marked Heterogeneous mass Ill-defined, irregular 3×2.3×1.7 Lacrimal sac, canalis 

nasolacrimalis, middle 

and inferior turbinate, 
ethmoid sinus, 

maxillary sinus

Y

10 Iso Hypo to iso/ hypo Heterogeneous, marked Heterogeneous mass Ill-defined, irregular – Extraconal, ethmoid 
sinus, maxillary sinus

Y

11 Iso Hypo to iso Heterogeneous, medium Heterogeneous mass Ill-defined, irregular – Extraconal, cavernous 

sinus, sphenoid sinus, 
maxillary sinus, 

infratemporal fossa

Y

12 Iso Hypo to iso Heterogeneous, marked Heterogeneous mass Ill-defined, irregular – Extraconal, intraconal, 
cavernous sinus, 

infratemporal fossa, 

pterygopalatine fossa

Y

13 Hypo to iso Iso to hyper Heterogeneous, marked Heterogeneous mass Ill-defined, diffuse – Extraconal, ethmoid 

sinus, nasal cavity, 

frontal sinus, anterior 
cranial fossa, frontal 

lobe

Y

Abbreviations: MRI, magnetic resonance imaging; WI, weighted imaging; Iso, isointense relative to gray matter; Hypo, hypointense relative to gray matter; Hyper, hyperintense relative to gray matter; CT, computed tomography; NA, not available.
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Table 4 Reported Cases of Orbital IMT

Report Age/Sex Side Course Symptoms Images Located Bony  
De-struction

Therapy Follow up

O’Malley et al 

200420

50y /M R / Pain, visual loss / Enucleated /

Sa et al 20052 10y/ M R 1y Diplopia, eyelid swelling, and 
blepharoptosis

MRI Anterior N Partial resection 
+prednisolone+ 

radiation therapy

2y, NSR

McKinney et al 
200614

50y /M L 9d Vision loss, ptosis, decreased facial 
sensation, dysphonia, dysphagia, and 

hoarseness

MRI Posterior, pterygopalatine 
fossa and foramen 

rotundum

Y Partial resection+ 
prednisone

Symptoms 
promptly 

worsened when 

the prednisone 
reduced

Ahmad et al 

2007/ Habib 
et al 20177,16

7y/ M R / Fullness of the upper eyelid and 

papilledema

MRI Intraconal N Partial resection Spontaneous 

regression after 14 
years

Polito et al 

20079

17y/ M L 1y Recurrent painful swelling eyelid and 

hypoglobus

MRI+CT Intraconal, lacrimal gland N Complete resection 28m, NSR

Tawfik & Raslan 

et al 201312

8m/ M L 5w Upper eyelid swelling MRI+CT Extraconal Y Excision 2y, NSR

Mudhar & 
Nuruddin 

201321

14y/ M R 2y Loss of vision and swelling in the 
supra orbital region

/ Prednisolone+ 
incisional biopsy

/

Lauwers et al 
201411

71y/ M L / Proptosis, eyelid edema, conjunctival 
hyperemia, visual acuity decreased

MRI+CT Extraconal, ethmoid sinu, 
middle cranial fossa

Y Excision 
+methylprednisolone

1y, NSR

Cramer et al 

201513

21y/ M R 2m Red bump on eyelid, diplopia MRI Ocular surface N Excision /

Shah et al, 

201522

18m/ M L 18m Painless mass arising from the limbus CT Ocular surface N Enucleated NSR

Kiratli et al, 
201619

7y/ F R / Bulbar conjunctival tumor MRI Ocular surface N Partial resection+ 
+crizotinib

14m, NSR

Callaway et al, 
201815

2y/F R >6m Eyelid mass MRI+CT Eyelid Y Excision Lost to follow-up

Dermarkarian 

et al, 202018

8m/ F L 2m Proptosis, exotropia and hypotropia, 

RAPD+, optic disc elevation

MRI Extraconal N Excisional biopsy 

+crizotinib

/

Dutta et al, 

201410

11y /M R 3m Decreasing vision MRI Anterior/ posterior, 

sphenoid bone greater 

wing

Y Excision+low dose 

prednisone

/
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Gupta et al 

202217

5m/ F R 1w Right supraduction limited, 

proptosis, hypoglobus, disc edema

MRI Posterior N Incisional biopsy 

+crizotinib

1y, NSR

Lahlou et al, 
201723

47y/ F L / Nasal obstruction, rapidly 
progressive visual loss

MRI+CT Ethmoid sinus, nasal 
cavity, sphenoid sinus, and 

orbital apex

Y Complete resection 1y, NSR

Chow et al, 
201024

31y/ F R 5m Headaches, jaw pain, trismus 
intermittent, lower lid swelling, and 

diplopia

MRI+CT Infratemporal, 
pterygopalatine fossae, 

extraconal

N Incisional 
+corticosteroids + 

radiotherapy

10m, NSR

Abbreviations: F, female; M, male; R, right; L, left; m, month; d, day; w, week; RAPD, relative afferent pupillary defect; MRI, magnetic resonance imaging; CT, computed tomography; N, no; Y, yes; NA, not available; NSR, no sign of 
recurrence.
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there was no clear trend based on age groups. Although there were slightly more female than male patients in this study, 
there was no obvious trend in the literature.

All orbital IMT appeared to be unilateral, whereas Case 10 had a history of inflammatory pseudotumor in the right eye, 
which was pathologically diagnosed at another hospital. IMT in the orbit may present with unilateral proptosis, eyelid 
swelling, and disturbance of ocular motility or diplopia. In some instances, the presence of these tumors in the orbit may 
lead to serious visual morbidity. The most frequent symptoms were proptosis, pain, and ocular movement disorders. In 
published cases, primary orbital IMT masses were located in the anterior part of the orbit in 15 patients, in the posterior part 
in 27 patients, diffuse in 11 patients, and intraocular in one patient. The location of one tumor was unknown. In this study, 
nearly half of the primary orbital IMTs showed localized invasion, often involving the maxillary sinus, ethmoid sinus, or 
pterygopalatine fossa. This may have occurred prior to initial surgery. However, there was no local invasion in the study by 
Strianese,25 and the local invasion rate of primary orbital IMT in separate case reports was 20%.10,11,14

The imaging presentations of IMT are nonspecific and may imitate a variety of orbital lesions such as lymphoma, 
sarcoma, and fungal disease. On MRI, orbital IMTs may be hypointense to isointense relative to the gray matter on 
T1WI, hypointense to hyperintense on T2WI, and homogeneous or heterogeneous after gadolinium enhancement. The 
composition of inflammatory cells and fibrous tissue may influence the signal intensities on MRI sequences. Low and 
equal signal intensities on both T1WI and T2WI may reflect the fibrotic nature, collagen components, or dense tumor 
cells; in contrast, high signal intensity on T2WI may reflect more vascular mucus components of these lesions. In this 
study, lesions of IIMT on T2WI showed high signal intensity, but lesions of I-EIMT showed mixed signal intensity from 
low to high. In addition, some lesions in different positions in the same patient, orbital, and paranasal sinuses also 
showed different signal intensities on T1WI and T2WI (Cases 8). Furthermore, 46.2% of primary orbital IMTs in this 
study invaded the bony orbital walls. However, these results are quite different from those of a previous study that 
reported no bony erosion, removal, or sclerosis.25 In separate case reports, bone invasion was observed in five of 13 
patients with primary orbital IMT who underwent MRI or CT examinations.8,10,12,14,15 Sepahdari et al37 found that 
malignant lesions had a lower apparent diffusion coefficient (ADC) than benign lesions and that lymphoma had a lower 
ADC than IMT, which may be helpful in differential diagnosis. Calcifications were seen in 10–25% of orbital IMTs38 and 
the majority of pulmonary IMTs.39 However, no calcification was found on our cases of orbital IMT.

IMT is a true neoplasm and is characterized by cellular spindle cell proliferation in myxoid or collagenous stroma 
with inflammatory infiltration. Mild nuclear atypia, including scattered ganglion-like cells, and low mitotic rate without 
atypical forms can be observed on pathological examination.8 In the orbit, IMT often needs to be distinguished from 
inflammatory pseudotumor. They both belong to the group of inflammatory spindle cell lesions. Inflammatory pseudo
tumor is a more inflammatory reactive lesion with no heterotypic cells and pathological nuclear fission images, whereas it 
sometimes appears to be IMT. Therefore, morphology cannot fully and sufficiently distinguish IMT from inflammatory 
pseudotumor; accordingly, additional molecular tests, such as ALK, should be conducted.8 ALK gene rearrangements 
account for 50‒70% of IMT cases, followed by ROS1 or NTRK3 rearrangements, which account for 5–10% of cases, 
respectively.40 Other fusion genes identified in molecular genetics, such as RET, PDGFRβ, and IGF1R with their partner 
genes also exist.5,41,42 Further fluorescent in situ hybridization or next-generation sequencing testing is recommended for 
eligible patients with controversial diagnosis or patients clinically considered for targeted therapy.

Currently, the accepted treatment of choice for these lesions is complete surgical excision, although spontaneous 
regression of IMT in the orbit 14 years after partial excision has been documented.16 The use of CT and MRI plays 
a crucial role in defining the extent of the tumor and deciding the subsequent surgical options. Lateral orbitotomy and 
anterior orbitotomy are usually performed for lesions confined to the orbit. For lesions located in the superior quadrant of 
the orbit or involving the intracranial region, a coronal approach can be chosen. Nasal endoscopic surgery is a good 
choice for lesions involving the paranasal sinus. Previous reports have shown that complete surgical excision is indicated 
to avoid relapse.43,44 However, this is difficult when the tumor grows in the orbit. For lesions not amenable to complete 
excision, conservative oral corticosteroid and immunosuppressive therapy may alleviate or control the symptoms, 
depending on the activity of the inflammatory process. Crizotinib is an ATP-competitive inhibitor of the ALK tyrosine 
kinase receptor. Three patients with ALK-positive orbital IMT were treated with crizotinib after incomplete excision. 
A reduction in the size of the lesion was observed on repeat MRI.17–19 Other ALK tyrosine kinase inhibitors have also 
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been shown to be effective in sporadic cases and may represent the direction of future research in the treatment of orbital 
IMT.45

Relapse occurred in 24% of patients with orbital IMT in Strianese’s study and in all of these were older than 40 
years.25 However, in this study, 30.8% of patients with orbital IMT developed recurrence, which had no significant age 
predisposition and was more likely to occur in patients with diffuse lesions involving multiple sites. All recurrences in 
this study occurred within four months after excision. Some patients who underwent local excision combined with 
radiotherapy after recurrence developed recurrence again, and the disease was controlled after exenteration. However, the 
role of radiation and chemotherapy in IMTs remains unclear. Complete surgical excision was not possible due to the 
intimate relationship between the tumor and the optic nerve in Cases 2 and 11. However, after 4–12 years of follow-up, 
the tumor showed static behavior. No case of orbital IMT with distant metastasis has been reported, and only one patient 
in our study died of MODS after chemotherapy.

Several limitations are present in the study, including its retrospective design, small number of patients and the 
inclusion of only ALK-positive cases in this case series.

Conclusion
Orbital IMT is rare and lacks specific clinical manifestations. It has a tendency for local recurrence and bone destruction. 
Only 55 cases, including those in the present study, have been reported. Based on our observation of 13 cases of orbital 
lMT and a literature review, we report that local invasion and bone erosion by orbital IMT are features that can be seen on 
magnetic resonance imaging or computed tomography and that resection is the preferred treatment. Although the 
recurrence rate is high, distant metastasis is rare, and the prognosis is relatively good. Further investigation of the 
histology and clinical behavior of IMT are required.
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