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CASE REPORT

Intraocular myofibroblastoma tumour 
of the ciliary body: a case report and literature 
review
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Abstract 

Background: Inflammatory Myofibroblastoma Tumors (IMTs) are extremely tumour rare in the intraocular.

Case presentation: A ciliary body tumor was found under slit lamp biomicroscopy in a 55-year-old male first 
diagnosed with cataract. Then this patient underwent trans-sclera resection via partial lamellar sclerouvectomy and 
par plans vitrectomy to remove the mass. Hematoxylin and eosin (HE) staining and immunohistochemistry findings 
showed that the characteristics of the tumor were consistent with IMT.

Conclusions: We reported a rare case of intraocular IMT, which is confirmed by H&E staining, and IHC positive stain-
ing for Vimentin, Desmin and ALK, while negative staining for SMA, S-100, ki-67, CK, CD68, and calponin.
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Background
Inflammatory myofibroblastic tumour (IMT) is a dis-
tinctive lesion composed of myofibroblastic spindle cells 
with a prominent inflammatory infiltrate of lympho-
cytes, eosinophils, and plasma cells [1]. IMT is rare, but 
is found most often in the lungs and can occur through-
out the body [2]. However, there have been few reports of 
IMT in the eyes [3]. Here, we describe a 55-year-old man 
with an IMT of the ciliary body.

Case presentation
A 55-year-old man presented with a chief complaint of 
progressive, painless vision loss in the left eye over the 
course of 20  days. The patient had no significant prior 
medical or ocular history. The patient had no history of 
smoking,had no previous trauma,and had no infected 

lesions.His best-corrected visual acuity (BCVA) and 
intraocular pressure (IOP) in the left eye were 20/100 and 
15 mmHg, respectively. Only cortical opacity in the left 
lens was evident on slit-lamp biomicroscopy before pupil 
dilation. Therefore, an initial diagnosis of age-related 
cataract was made by outpatient physicians. The patient 
was then referred to a surgeon for cataract surgery. A 
dilated pupil examination under slit-lamp biomicroscopy 
revealed a well-defined, ovoid soft tissue amelanotic mass 
filling the inferonasal quadrants. Superficial vessels were 
evident on its surface and lens opacity was mainly present 
at the mass location (Fig. 1A). Ultrasound biomicroscopy 
examination revealed a solid mass in the ciliary body 
from 6:30 to 8:30 (Fig.  1B). Ultrasonographic examina-
tion of the tumour showed medium to high echodensity 
and an approximately 0.5–0.6-cm ovoid mass (Fig.  1C). 
Magnetic resonance imaging also revealed a well-margin-
ated, ovoid soft tissue mass (0.5–0.6 cm). The mass was 
slightly hyperintense on T1-weighted images (Fig.  2A) 
and markedly hypointense on T2-weighted images 
(Fig.  2B), and demonstrated considerable enhancement 
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(Fig. 2C). Based on these findings, the patient’s modified 
diagnosis was cataract in the left eye, secondary to ciliary 
body neoplasm. The neoplasm push againstthe lens and 
the lens is modified its metabolism, leading to lens opac-
ity. Transillumination experiments were performed dur-
ing the operation, and no transillumination defects were 
found. Surgical intervention was performed to investigate 
the pathological diagnosis, as well as to relieve symptoms 
and improve vision. Instead of enucleation, sclerotomy 
with tumour biopsy was performed because the tumour 
was considered benign. Trans-scleral resection was per-
formed along with partial lamellar sclerouvectomy, pars 
plana vitrectomy, and silicon oil tamponade. The tumour 
was completely removed during the operation. Pathologi-
cal examination was performed after complete removal 
of the tumour. Light microscopy(NIKON,Y-THM,made 
in JAPAN) showed that the tumour was composed of 
collagenised fibrous tissue. The tumour is a regular, 
amelanotic oval mass about 1  cm × 0.6  cm × 0.5  cm.
Some regions contained substantial spindle cells with 
tumour-like proliferation, and chronic inflammatory 
cell infiltration in surrounding areas (Fig. 3A, D). Tumor 
cells are round to epithelioid, accompanied by vesicular 
nuclei, vacuolar chromatin and prominent nucleoli, and 

rich in interstitial mucus-like with neutrophil infiltra-
tion. Spindle-shaped myofibroblasts are loosely arranged, 
surrounded by edema-like mucus-like background, 
with a large number of blood vessels and inflammatory 
cells,plasma cells, lymphocytes, and eosinophils. No 
clear zonal maturation was seen under the microscope. 
The cells are spindle-shaped or oval. Nuclear atypia was 
not obvious. Nucleoli are not prominent. Lymphocyte 
infiltration was scattered around, and more lymphocytes 
aggregated around small blood vessels. The prolifera-
tion index of tumor cells is 2%(ki-67 2%). Immunohis-
tochemical analysis revealed positive staining results for 
anaplastic lymphoma kinase (ALK) (Fig.  3B, E), desmin 
(Fig. 3C, F), and vimentin (Fig. 3G, J), as well as negative 
staining results for smooth muscle actin (SMA) (Fig. 3H, 
K), S-100, Ki-67 (Fig.  3I, L), CK, CD68, and calponin. 
Additional immunohistochemical experiments were per-
formed for the patient, and the patient’s p53 was wild-
type (Fig. 4M).

The final diagnosis based on histological and immu-
nohistochemical assessments was IMT of the ciliary 
body.

The patient was followed up regularly after discharge, 
and the condition of body and eyes was stable. The 

Fig. 1 Under the slit lamp, superficial blood vessels can be seen on the surface, and the opacity of the lens is mainly located at the location of the 
mass. (A). Ultrasound biomicroscopy image show a solid mass of the ciliary body from 6:30 to 8:30 (B). The ultrasonography image shows a mass of 
about 0.5–0.6 cm in size with medium–high echo (C)

Fig. 2 MRI of the eyeball and orbit. In the lens of the left eye, the signal intensity of the mass was slightly hyperintense on T1-weighted images (A) 
and markedly hypointense on T2-weighted images (B) and enhanced very well (C)
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silicone oil removal operation was performed in our hos-
pital, and the operation went well.

Discussion and conclusions
IMTs are mesenchymal neoplasms of intermediate bio-
logical potential with a predilection for the lung, abdo-
men, and pelvis [4]. Metastasis is rare in IMTs. Currently, 
IMTs are regarded as intermediate, locally recurrent, 
rarely metastasising neoplasms [5, 6].

IMTs are most have been observed in the orbit but 
extremely rare in the intraocular. Intraocular IMTs pre-
sumably arise from uveal tissues and are associated 

with uveitis [7]. Common manifestations include prop-
tosis, ptosis, and painless loss of vision [3]. Dermarkar-
ian et al. [8] suspected that these tumours were prone to 
invasive growth and recurrence, and therefore recom-
mended complete removal as the first-line treatment. 
The diagnosis of IMTs may be delayed because of non-
specific presenting symptoms [9]. Definitive diagno-
sis of IMTs relies on histopathological examination and 
immunohistochemical characterisation. The histopa-
thology of IMTs involves varying degrees of acute and 
chronic inflammation and fibrosis [10]. The principal 
components are plasma and spindle-shaped cells. The 

Fig. 3 HE staining and IHC staining for ALK, Desmin, Vimentin, ki-67 and SMA. HE staining shows smooth muscle-like cells and some chronic 
inflammatory cell infiltration in the surrounding area(A 20 × ,D 40 ×) The positive staining images of ALK, Desmin and Vimentin are shown in (B 
20 × ,E 40 ×), (C 20 × ,F 40 ×) and (G 20 × ,J 40 ×), respectively. While negative staining images of ki-67 and SMA are shown in (H 20 × ,K 40 ×) and (I 
20 × ,L 40 ×), respectively
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plasma cells are scattered throughout the lesions, often in 
small clusters. These plasma cells are mature, occasion-
ally large, and multinucleated [2]. IMTs express vimen-
tin (99%) and desmin (69%) [1]. Myofibroblasts express 
intermediate filaments and exhibit the VD phenotype, 
characterised by the presence of vimentin and desmin 
[11]. ALK expression has been documented in patients 
with IMT [12]. These tumours do not express myoglo-
bin, cytokeratin, KP-1, CD30, or oestrogen receptor 
[13]. They can be difficult to distinguish from spindle cell 
tumours. The main differential diagnoses in the eye are 
leiomyomas、schwannoma and anaplastic large cell lym-
phomas (ALCLs).

Schwannoma is a begin proliferation of Schwann cells 
that encase the peripheral nerves [14].Histopathologi-
cal characteristics of schwannoma: Antoni A: The tumor 
cells are arranged in a parallel strip or spiral shape. The 
nucleus is narrower at one end and can be arranged in 
a fence shape. Antoni B: The tumor tissue structure is 
loose, and the cells are arranged in vacuoles or nets. The 
tumor cells are lymphoid or star-shaped, relatively small 
in size, cytoplasmic protrusions are connected to each 
other in a network shape [15].

Leiomyomas are rare benign tumours, most commonly 
found in the uterus and alimentary tract [16]. On light 
microscopy analysis, the tumours are typically composed 
of interlacing bundles of spindle cells with blunt-ended 
oval nuclei, moderate amounts of eosinophilic fibrils in 
the cytoplasm, and intracellular myoglial fibrils [17]. Lei-
omyomas consistently express SMA, but do not tend to 
express ALK, S-100, or HMB-45 [18]. The tumour in our 
patient occurred in the ciliary body and spindle-shaped 
cells were revealed by haematoxylin–eosin staining. 
However, immunohistochemistry results were negative 

for SMA and ALK. Furthermore, the patient had chronic 
inflammatory cell infiltration, so a diagnosis of leiomy-
oma was not considered.

ALK expression is not a specific manifestation of 
IMT. Some aspects of the ALK activation mechanism in 
IMT are also present in a subset of ALCLs [1]. On light 
microscopy analysis, ALCLs are typically composed 
of interwoven fascicles of histiocytes and myofibro-
blasts combined with chronic inflammatory cells (e.g. T 
lymphocytes) [19]. The tumour in our patient was not 
regarded as ALCL, because of the large proportions of 
collagenised fibrous tissue and smooth muscle-like cells. 
Our patient had a Ki-67 level of 2%, indicating an absence 
of cell proliferation and thus excluding the possibility 
of ALCL. Notably, primary intraocular lymphomas are 
mostly large B-cell lymphomas; few originate from T cells 
[20].

After perfecting the relevant immunohistochemistry, 
it was found that EBER (Fig.  4N)was negative, acid-fast 
staining(Fig.  4O) was negative, and HHV-8 (Fig.  4P)
was negative, so EBV, TB, and HHV-8 infection were 
excluded. It was found that Melan-A (Fig. 4Q)was nega-
tive, HMB-45(Fig.  4R) was negative, STAT(Fig.  4S) was 
negative, and CD34 (Fig. 4T)was negative.Therefore, mel-
anoma and SFT can be excluded.

In our patient, other possible tumours were excluded 
on the basis of haematoxylin–eosin staining and immu-
nohistochemical analysis. Therefore, a diagnosis of pri-
mary intraocular IMT tumour with ALK overexpression 
was considered.

Cytogenetic and molecular interpretations are 
important in this pathology. Molecular genetics of 
this type of tumor have previously described about 
50% of cases with 2p23 (ALK) rearrangement, partner 

Fig. 4 The patient’s p53 was wild-type (M 10X). The negative staining images of EBER、acid-fast staining、HHV-8、Melan-A、HMB-45、STAT and 
CD34 are shown in (N 10X) (O 10X) (P 10X) (Q 10X) (R 10X) (S 10X)and(T 10X), respectively. A scale bar is 40um on every image
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genes including ATIC, TPM3, TPM4, CLTC, etc. ALK-
RANBP2 gene rearrangement is found in most epithe-
lioid inflammatory myofibroblastic sarcomas. There 
are reports. Tumors negative for ALK gene fusions can 
have other fusions including ROS1, RET, etc.

However, there were several differences between 
our patient and the findings of previous reports on 
IMT. Generally, IMTs exhibit SMA expression (92%), 
because the most common intermediate filament fea-
ture expressed by myofibroblasts is the VA phenotype 
(i.e. expression of vimentin and α-SMA). However, 
there have been reports of IMTs with the VD pheno-
type [11]. Our patient’s clinical characteristics were 
consistent with the VD phenotype. ALK expression 
has been documented in 35–60% of patients with IMTs 
[12]. ALK markers are mainly characterised by light 
to moderate cytoplasmic staining. In addition to clas-
sic IMTs, there have been reports of special epithelioid 
subtypes [21, 22]. There are few reports of intraocular 
IMTs, so other subtypes of IMTs may exist with ALK 
staining in the nucleus.

In conclusion, we have described a rare instance of 
intraocular IMT, confirmed by haematoxylin–eosin 
staining, as well as positive immunohistochemical 
staining results for vimentin, desmin, and ALK. This 
patient had negative immunohistochemical staining 
results for SMA, S-100, Ki-67, CK, CD68, and calponin. 
Medline search did not reveal any report of IMT of the 
ciliary body.

Abbreviations
IMT: Inflammatory myofibroblastic tumor; BVCA: Best corrected visual acuity; 
IOP: Intraocular pressure; UBM: Ultrasound biological microscope; MRI: Mag-
netic resonance imaging; ALK: Anaplastic lymphoma kinase; SMA: Smooth 
muscle actin; ALCLs: Anaplastic large cell lymphomas.

Acknowledgements
The authors would like to thank Hui Zong performed a detailed ophthalmic 
examination for this patient.

Authors’ contributions
HY performed the image cutting and drafted the manuscript. CZ prepared 
the Figs. 3 and 4. CZ pathologically examined the specimen including H&E 
and IHC staining. NT analyzed the results and helped draft the manuscript. 
XW conducted the statistical analysis and completed the patient’s multiple 
eye examinations. LW and HG helped data collection and helped draft the 
manuscript. XL and ZZ participated in the design of the study, performed the 
operation, and drafted the manuscript. All authors reviewed the manuscript 
and were in agreement with its submission. The author(s) read and approved 
the final manuscript.

Funding
No applicable.

Availability of data and materials
All data generated or analysed during this study are included in this published 
article [and its supplementary information files].

Declarations

Ethics approval and consent to participate
The study was conducted according to the guidelines of the Declaration of 
Helsinki, and approved by the Ethics Committee of Qingdao Municipal Hospi-
tal of Qingdao, Shandong Province. Written informed consent was obtained 
from the patient.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images. A copy of the written consent 
is available for review by the Editor-in-Chief of this journal.

Competing interest
The authors declare that they have no competing interests.

Author details
1 Department of Ophthalmology, Qingdao Municipal Hospital, 5 Middle Dong-
hai Road, Shinan District, Qingdao, Shandong, China. 2 Department of Ophthal-
mology, Dalian No,3 People’s Hospital, No. 40 Qianshan Road,Ganjingzi District, 
Dalian, Liaoning, China. 3 Department of Pathology, Qingdao Municipal Hospi-
tal, No.5 Donghai Middle Road, Shinan District, Qingdao, Shandong, China. 

Received: 30 July 2021   Accepted: 18 April 2022

References
 1. Coffin CM, Watterson J, Priest JR, Dehner LP. Extrapulmonary inflamma-

tory myofibroblastic tumor (inflammatory pseudotumor). A clinicopatho-
logic and immunohistochemical study of 84 cases. Am J Surg Pathol. 
1995;19(8):859–72.

 2. Pettinato G, Manivel JC, De Rosa N, Dehner LP. Inflammatory myofibro-
blastic tumor (plasma cell granuloma). Clinicopathologic study of 20 
cases with immunohistochemical and ultrastructural observations. Am J 
Clin Pathol. 1990;94(5):538–46.

 3. Strianese D, Tranfa F, Finelli M, Iuliano A, Staibano S, Mariniello G. Inflam-
matory myofibroblastic tumor of the orbit: a clinico-pathological study of 
25 cases. Saudi J Ophthalmol. 2018;32(1):33–9.

 4. Surabhi VR, Chua S, Patel RP, Takahashi N, Lalwani N, Prasad SR. Inflam-
matory myofibroblastic tumors: current update. Radiol Clin North Am. 
2016;54(3):553–63.

 5. Debelenko LV, Arthur DC, Pack SD, Helman LJ, Schrump DS, Tsokos M. 
Identification of CARS-ALK fusion in primary and metastatic lesions of an 
inflammatory myofibroblastic tumor. Lab Invest. 2003;83(9):1255–65.

 6. Morotti RA, Legman MD, Kerkar N, Pawel BR, Sanger WG, Coffin CM. 
Pediatric inflammatory myofibroblastic tumor with late metastasis to 
the lung: case report and review of the literature. Pediatr Dev Pathol. 
2005;8(2):224–9.

 7. O’Malley DP, Poulos C, Czader M, Sanger WG, Orazi A. Intraocular inflam-
matory myofibroblastic tumor with ALK overexpression. Arch Pathol Lab 
Med. 2004;128(1):e5-7.

 8. Dermarkarian CR, Patel KR, Fuller MY, Bernini JC, Chevez-Barrios P, Allen 
RC. Inflammatory myofibroblastic tumor of the orbit in an 8-month old. 
Ophthalmic Plast Reconstr Surg. 2020;36(3):e65–8.

 9. Gleason BC, Hornick JL. Inflammatory myofibroblastic tumours: where are 
we now? J Clin Pathol. 2008;61(4):428–37.

 10. 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(4):509–20.

 11. Schurch W, Seemayer TA, Gabbiani G. The myofibroblast: a quarter cen-
tury after its discovery. Am J Surg Pathol. 1998;22(2):141–7.

 12. Polito E, Pichierri P, Loffredo A, Moramarco A, Occhini R. Inflammatory 
myofibroblastic tumor of the orbit. Ophthalmologica. 2007;221(5):353–5.

 13. 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(6):569–76.



Page 6 of 6Yu et al. BMC Ophthalmology          (2022) 22:200 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 14. Udyaver S, Lim LS, Milman T, Mashayekhi A, Shields JA, Shields CL. 
Intraocular schwannoma with extrascleral extension. Eur J Ophthalmol 
2020:1120672120920211.

 15. You JY, Finger PT, Iacob C, McCormick SA, Milman T. Intraocular schwan-
noma. Surv Ophthalmol. 2013;58(1):77–85.

 16. Tomar AS, Finger PT, Iacob CE. Intraocular leiomyoma: current concepts. 
Surv Ophthalmol. 2020;65(4):421–37.

 17. Tucker SH, Szalai E, Rivellese M, Grossniklaus H. Ring-shaped leiomyoma 
of the ciliary body. Ocul Oncol Pathol. 2017;3(4):250–3.

 18. Kim JM, Hall LB, Elia M, Ehrlich MS, Materin MA, Sinard JH. Acute presenta-
tion of mesectodermal leiomyoma of the ciliary body. Ocul Oncol Pathol. 
2017;3(4):304–9.

 19. Guffey Johnson J, Margo CE. Intraocular inflammatory mass associated 
with lens-induced uveitis. Surv Ophthalmol. 2017;62(4):541–5.

 20. Jahnke K, Korfel A, Komm J, Bechrakis NE, Stein H, Thiel E, Coupland SE. 
Intraocular lymphoma 2000–2005: results of a retrospective multicentre 
trial. Graefes Arch Clin Exp Ophthalmol. 2006;244(6):663–9.

 21. Marino-Enriquez A, Wang WL, Roy A, Lopez-Terrada D, Lazar AJ, Fletcher 
CD, Coffin CM, Hornick JL. Epithelioid inflammatory myofibroblastic 
sarcoma: an aggressive intra-abdominal variant of inflammatory myofi-
broblastic tumor with nuclear membrane or perinuclear ALK. Am J Surg 
Pathol. 2011;35(1):135–44.

 22. Yu L, Liu J, Lao IW, Luo Z, Wang J. Epithelioid inflammatory myofibroblas-
tic sarcoma: a clinicopathological, immunohistochemical and molecular 
cytogenetic analysis of five additional cases and review of the literature. 
Diagn Pathol. 2016;11(1):67.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Intraocular myofibroblastoma tumour of the ciliary body: a case report and literature review
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


