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SUMMARY
Granular cell tumours (GCTs) are benign tumours that 
rarely develop in intraocular regions. We report a rare 
case of intraocular GCT in the ciliary body. A woman in 
her 20s with a history of bone marrow transplantation 
for malignant lymphoma in early childhood was referred 
to our department for bilateral proliferative diabetic 
retinopathy. A yellowish- white ciliary tumour was 
observed in the temporal periphery of the patient’s left 
eye during routine ophthalmological examination. As the 
tumour enlarged, we performed total resection combined 
with vitrectomy, silicone oil tamponade and cataract 
surgery. Histopathological examination revealed tumour 
cells with small, round or oval nuclei with eosinophilic 
cytoplasm. Positive immunohistochemical staining for 
S- 100 and vimentin led to a diagnosis of ciliary GCT. No 
retinal detachment, proliferative membrane formation or 
tumour recurrence was observed 4 years postoperatively. 
Intraocular GCT should be considered a differential 
diagnosis of ciliary tumours.

BACKGROUND
Granular cell tumours (GCTs) are rare, benign, 
solitary, painless and slow- growing tumours that 
develop in various tissues, but are mainly found in 
the skin and subcutaneous tissues of the head and 
neck in adults. GCTs usually develop during the 
fourth to sixth decades of life, with a female predi-
lection.1 Approximately 3% of GCTs develop in the 
periocular region, that is, the orbit,1–5 extraocular 
muscles,6 7 lacrimal tissues,8 9 eyelid,10 conjunctiva11 
and caruncle.12 However, intraocular GCTs are 
extremely rare, and only three cases in the anterior 
uvea and iris,13 retina14 and subretinal space15 have 
been reported. Here, we report a case of a ciliary 
GCT diagnosed based on the pathological examina-
tion of a total excision specimen.

CASE PRESENTATION
The female patient in this case was in her 20s. 
During infancy, she developed T- cell lymphoma 
(stage IV). Two years later, bone marrow metastasis 
occurred, and she underwent bone marrow trans-
plantation. Nine years later, she was diagnosed with 
a cerebral cavernous haemangioma. Three years 
thereafter, she developed primary ovarian insuffi-
ciency, slowly progressive type 1 diabetes, growth 
hormone deficiency, gout, hypertension, fatty liver 
disease and diabetic retinopathy. Few months prior 
to the index case, hyperthyroidism and thyroid 
nodules were detected, and the patient was diag-
nosed with an autonomously functioning thyroid 
nodule based on tissue biopsy findings. There was 
no significant family history of any of her disorders.

The patient was referred to our department due 
to vision loss in her right eye. Her corrected visual 
acuity was 20/600 in the right eye and 20/22 in the 
left eye. The right eye had vitreous haemorrhage 
due to proliferative diabetic retinopathy. In addi-
tion, she had severe diabetic retinopathy in her left 
eye. At the time of presentation, a yellowish- white 
elevated lesion that measured two times the diam-
eter of the optic disc was observed in the temporal 
periphery of her left eye on indirect funduscopy, 
and a benign ciliary tumour was suspected.

For proliferative diabetic retinopathy, vitrec-
tomy with cataract surgery was performed on 
her right eye, and panretinal photocoagulation 
was performed in both eyes. One year later, the 
diabetic retinopathy in her left eye worsened, and 
macular haemorrhage reduced her visual acuity to 
20/600 in her left eye. Additionally, the temporal 
ciliary tumour in her left eye enlarged (figure 1A). 
Ultrasound biomicroscopy revealed a 3.5–4.0 mm 
tumour (figure 1B). Considering the possibility of 
malignancy, we planned total resection of the ciliary 
tumour combined with vitrectomy with silicone oil 
tamponade and cataract surgery in the left eye.

INVESTIGATIONS
H&E staining of the excised tissue revealed 
(figure 2A) tumour cells with small round or oval 
nuclei with eosinophilic cytoplasm and some 
cells with spindle- shaped nuclei. These findings 
were suggestive of leiomyosarcoma and schwan-
noma, respectively. Immunohistochemical, desmin 
(figure 2B) and alpha smooth muscle actin staining 
(figure 2C) were negative, and a smooth muscle 
tumour was ruled out. In contrast, S- 100 (figure 2D) 
and vimentin (figure 2E) staining were strongly 
positive in the cytoplasm, and the brown pigment 
was irregularly scattered. However, SOX- 10 
(figure 2F) staining was negative, suggesting it 
was not schwannoma. The possibility of tumour 
of melanocyte lineage or Schwann cell lineage was 
considered. Negative results of epithelial membrane 
antigen staining ruled out schwannoma. In addi-
tion, CD68(−), HMB45(−) (figure 2G), cytoker-
atin AE1/AE3 (weak) and a low Ki- index (<1%) 
ruled out clear cell sarcoma, melanoma and malig-
nancy. Since spindle- shaped cells were positive for 
S- 100 staining, the tumour was of the Schwann cell 
lineage. Based on these results, we diagnosed the 
patient with ciliary GCT.

TREATMENT
During surgery, phacoemulsification and intra-
ocular lens insertion were first performed. Subse-
quently, the lateral rectus muscle was incised, and a 
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semicircular half- thickness sclerotomy with a diameter of 7 mm 
was performed at the temporal sclera with a straight scleral knife 
(Alcon Grieshaber AG). After coagulation of the half- thickness 
scleral floor with diathermy, a semicircular full- thickness sclerec-
tomy and partial ciliary body resection with a diameter of 5 mm 
were performed with a 1 mm margin on the scleral floor. The 
sclera and ciliary body tumour were removed together, and the 
vitreous body and part of the iris attached to the tumour were 
excised using conjunctival scissors. After the wound was closed 
by suturing the scleral flap with 8- 0 coated VICRYL, total vitrec-
tomy was performed. Retinal detachment around the resected 
tumour was minimal since panretinal photocoagulation had 
been previously performed. Additional retinal photocoagulation 
around the retinal detachment was performed, and the surgery 
was completed by filling the eye with silicone oil.

OUTCOME AND FOLLOW-UP
The patient’s postoperative course was uneventful, and no 
retinal detachment or proliferative membrane formation was 
observed at the resected site. Diabetic retinopathy subsided 
after panretinal photocoagulation. Four years postoperatively, 
the corrected visual acuity in the left eye was 20/100. Macular 
degeneration due to macular haemorrhage was observed in the 
left eye; however, no recurrence of the ciliary body tumour was 
observed on slit- lamp microscopy or ultrasound biomicroscopy.

DISCUSSION
Tumours that develop after anticancer drug therapy are referred 
to as secondary neoplasms, including benign ones.

GCT, first reported by Abrikossoff and Myome in 1926,16 is 
a slow- growing tumour that often occurs in middle- aged adults 
(between 40 and 60 years of age) in the trunk, extremities, subcu-
taneous area and tongue and occurs more frequently in women. 
Abrikossoff et al also speculated that GCTs originate from 
neoplasms of immature striated muscle (myoblastoma). Although 
the histogenesis of GCT remains controversial, morphological, 
immunohistochemical and ultrastructural evidence suggests its 
neural/schwannian origin.1

Histologically, GCTs are characterised by the presence of 
sheets and cords of large, polygonal, round or elongated cells 
containing abundant eosinophilic granular cytoplasm with 
periodic acid–Schiff- positive eosinophilic granules.1 GCT with 
atypical morphology can present with spindle cell formation.1 
In immunohistochemical staining, GCTs almost always express 
S- 100 protein and vimentin.1 In contrast, cytokeratin, epithelial 
membrane antigen, myogenic (desmin, myogenin and smooth 
muscle actin) or melanic markers (Melan- A, HMB- 45) are 
consistently negative.1

Although GCT is usually benign, 1%–2% of GCTs are malig-
nant.16 In the periocular region, few cases of malignant GCTs, 
such as primary orbital tumour,17 metastatic orbital tumour,18 
primary eyelid tumour19 and metastatic eyelid tumours, have 
been reported.20

Although no guidelines for the treatment of GCTs exist, total 
excision is recommended for orbital GCTs, and proton beam 
radiation therapy may be appropriate in case of incomplete 
surgical resection of benign GCT.4

Our patient developed malignant lymphoma during early 
childhood. Metastasis to the bone marrow occurred 2 years 
later, and she received a bone marrow transplant. In addition, 
cerebral cavernous haemangioma, primary ovarian insufficiency, 
indolent type 1 diabetes, growth hormone deficiency, thyroid 
nodules, other endocrine abnormalities and multiorgan tumours 
developed; however, the cause was not identified. Some of these 
conditions are possible complications of the bone marrow trans-
plantation she received in late childhood. It is unclear whether 
ciliary GCT is associated with systemic abnormalities or bone 
marrow transplantation, and this should be investigated in the 
future.

Reports of intraocular GCTs are scarce, and to the best of our 
knowledge, only three cases have been reported to date.13–15 The 
first report was of an iris and anterior ciliary body tumour in 
a woman in her 20s; however, no systemic abnormalities were 
described in that case. The iris tumour was 1 cm in size and grew 
asymptomatically over 3 months. The tumour was removed via 
ab externo excision using a limbus- based conjunctival flap. No 
recurrence was observed at 1 year postoperatively.13 The second 
case was of a woman in her 50 s who had no systemic disease. 
A yellowish- white mass measuring 10 optic disc diameters that 
extended from the inferonasal side of the optic disc and included 
the optic disc was detected.14 A vasoproliferative tumour was 
suspected; therefore, intravitreal bevacizumab injections were 
administered, which were transiently effective for the suppres-
sion of exudation only, and did not reduce the mass lesion. Vitrec-
tomy combined with tumour biopsy and silicone oil tamponade 
was performed. The patient was histologically diagnosed with a 
GCT. The tumour was completely resected, and no recurrence 
was observed. The third case report was of an early childhood 
girl with no family history of systemic diseases or tumours. She 

Figure 1 Clinical features of ciliary granular cell tumour. (A) Slit- lamp 
photography. A yellowish- white solid mass is observed in the temporal 
periphery of the retinal and ciliary body. (B) Ultrasound biomicroscopy 
shows a 3.5–4.0 mm tumour.

Figure 2 Histopathological findings of ciliary granular cell tumour. (A) 
H&E staining (300×). The tumour cells have small round or oval nuclei 
with eosinophilic cytoplasm. (B–E) Immunohistochemistry staining 
(300×). The tumour cells are primarily negative for desmin (B), alpha 
smooth muscle actin (C), SOX- 10 (F) and HMB45 (G), but positive for 
S- 100 (D) and vimentin (E). Since spindle- shaped cells are positive for 
S- 100 staining, the tumour was of the Schwann cell lineage. However, 
the tumour was negative for SOX- 10 staining, which suggests it is not 
schwannoma, but a granular cell tumour.
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had a large, yellowish- white, elevated, subretinal mass in front 
of and inferior to the optic disc, with a partial inferior quad-
rant retinal detachment. The tumour had a distinctive border 
and showed no calcification on B- scan ultrasonography. A vitrec-
tomy with lensectomy and neoplasm resection with silicone oil 
tamponade was performed, and histopathological examination 
confirmed the diagnosis of GCT. Two years after the first visit, no 
recurrence was noted.15 The first case report of a ciliary GCT13 
is relatively similar to the current case; however, it differs from 
our case in that the patient did not have any systemic disease, 
and tumour expansion was observed within a relatively short 
period of approximately 3 months.

In our patient, the tumour enlarged within 1 year, and malig-
nancy could not be ruled out. Therefore, we performed a total 
ab externo excision of the ciliary tumour because it was diffi-
cult to completely remove the tumour through a vitrectomy.14 15 
Intraocular GCT can present in the ciliary body as a yellowish- 
white solid mass and should be considered as a differential diag-
nosis of ciliary tumours.

As the current case underwent chemotherapy for lymphoma 
and a bone marrow transplant during childhood, it is possible 
that GCTs are related to lymphoma and bone marrow trans-
plantation. No case reports in the literature suggested the asso-
ciation of GCT with bone marrow transplantation. However, 
two case reports21 22 suggested a possible association of GCT 
with lymphoma. Eguchi et al reported the coexistence of 
primary gastric lymphoma, adenocarcinoma and GCT in a 
64- year- old man.21 However, the reasons why GCT coexisted 
with lymphoma and adenocarcinoma were not discussed in the 
article. On the other hand, De Raeve et al reported a case of 
a 9- year- old boy who developed Hodgkin’s disease, received 
radiotherapy and chemotherapy and developed multiple cuta-
neous GCTs 3 years later.22 Although there was a possibility 
that GCT was a secondary neoplasm associated with Hodgkin’s 
disease treatment, the authors could not provide conclusive 
evidence on whether the association was real or coincidental.

Previous reports demonstrated that childhood cancer survivors 
had a higher risk of secondary neoplasms.23 24 The standardised 
incidence ratios for secondary malignant neoplasms in child-
hood cancer survivors who received chemotherapy for Hodgkin 
lymphoma and non- Hodgkin's lymphoma were reported as 4.0 
and 2.4, respectively.24 The current case received chemotherapy 
for T- cell lymphoma at 2 years of age, and it is possible that 
GCT is a secondary neoplasm for prior lymphoma. However, 
to the best of our knowledge, only one case of GCT that devel-
oped after chemotherapy for lymphoma has been reported.22 If 
chemotherapy is indeed causally related to the onset of GCTs, 
more reports of GCTs as secondary neoplasms ought to have 
been published. Although we cannot completely deny the associ-
ation of GCT with prior lymphoma, it is possible that the onset 
of GCT was accidental. Whether or not GCTs occur as secondary 
neoplasms should be investigated by accumulating more cases.
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