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from the aspirate demonstrated cells with granular cyto-
plasms and large nuclei. Immunohistochemical studies 
showed positive smooth muscle actin, desmin, h-caldes-
mon, CD56, and neuron-specific enolase stainings, suggest-
ing both neurogenic and myogenic differentiation. Reac-
tions for HMB-45, S-100, panCK, epithelial membrane anti-
gen, glial fibrillary acidic protein, and CD68 were negative. 
Because the tumor continued to enlarge, fractionated ste-
reotactic radiotherapy at the dose of 3,000 cGy was deliv-
ered, which reduced the size of the mass by 40% in 5 years. 
 Conclusions:  This case demonstrated that the diagnosis of 
mesectodermal leiomyoma of the ciliary body can be estab-
lished with fine needle aspiration biopsy and that stereotac-
tic radiotherapy can be successfully used to induce tumor 
regression.  © 2017 S. Karger AG, Basel 
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 Abstract 

  Aims:  To describe the clinical, imaging, cytopathological, 
and immunohistochemical features of mesectodermal leio-
myoma of the ciliary body diagnosed by fine needle aspira-
tion biopsy in a patient who denied any major intervention 
without prior pathological verification.  Methods:  The clini-
cal, imaging, and cytopathological records of the patient 
were retrospectively reviewed. A fine needle aspiration bi-
opsy with a 25-G needle was performed after tailoring a 
scleral flap.  Results:  Examination of the cell blocks prepared 
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   Established Facts 

 • Mesectodermal leiomyoma is a rare ciliary body tumor arising from the neural crest-derived ciliary 
muscle. 

 • Removal of the tumor or the eye continues to be the only option for definitive diagnosis and treatment. 

   Novel Insights 

 • Ciliary body mesectodermal leiomyoma can be diagnosed with transscleral fine needle aspiration bi-
opsy. 

 • Stereotactic radiotherapy can reduce the size of the tumor slowly over the years. 
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 Introduction 

 Intraocular leiomyoma is a rare, benign tumor arising 
most commonly from the ciliary body (70%) followed by 
the iris (25%)  [1, 2] . Strictly unilateral, this tumor is more 
often encountered in young adult females between 20–50 
years of age  [1–3] . A ciliary body leiomyoma usually pres-
ents as a well-circumscribed, melanocytic (55% of cases) 
retrolenticular mass with prominent intrinsic vascula-
ture, inducing astigmatism and having episcleral sentinel 
vessels  [1–5] . These nonspecific signs and currently avail-
able imaging modalities do not allow to distinguish leio-
myoma precisely from the more common melanoma and 
other rare tumors including adenoma of the ciliary epi-
thelium, schwannoma, metastatic melanoma, or neurofi-
broma  [2, 3] . The diagnoses in the great majority of pre-
viously well-documented cases were based on histopath-
ological and/or ultrastructural examination of either 
enucleation or resected tumor specimens  [6, 7] .

  We describe the case of a young woman with ciliary 
body mesectodermal leiomyoma through which we aim 
to emphasize the determinant contribution of fine needle 
aspiration biopsy in the final diagnosis and also the role 
of stereotactic radiotherapy in the management of this 
rare tumor.

  Case Report 

 In 2010, an otherwise healthy 24-year-old woman presented 
with the complaint of gradual visual loss in her left eye, which de-
veloped in 3 months. Her visual acuity was 20/20 in the right eye 
and 20/200 in the left eye. Biomicroscopic examination revealed a 
partially transilluminating amelanotic ciliary body mass in the 
temporal part of the left eye causing iridodialysis and nasal dis-
placement of the lens ( Fig. 1 ). There was no cellular reaction in the 
anterior chamber and vitreous. Her intraocular pressures were 12 
mm Hg in the right eye and 18 mm Hg in the left eye. The right eye 
was normal. Orbital magnetic resonance imaging (MRI) studies 
demonstrated a well-delineated ciliary body mass with subluxation 
of the lens ( Fig. 2 ). The patient was offered enucleation, transs-
cleral tumor resection, or stereotactic radiotherapy as treatment 
options with the presumptive diagnosis of an amelanotic mela-
noma. However, the patient requested tissue diagnosis before pro-
ceeding to any treatment and we performed transscleral fine nee-
dle aspiration biopsy with a 25-G needle after dissection of a small 
square scleral flap. Examination of the paraffin-embedded cell 
block prepared from the aspirate disclosed cells with thin granular 
cytoplasm, oval-round nuclei, and prominent nucleoli. Distinctive 
cytologic atypia, mitosis, or necrosis were not detected. Immuno-
histochemical studies showed strong positive staining with smooth 
muscle differentiation markers including smooth muscle-specific 
actin (SMA), desmin, and h-caldesmon, as well as neuronal differ-
entiation marker CD56 ( Fig. 3 ). Weak positive reaction for neu-

ron-specific enolase was also observed. Immunostains for HMB-
45, S-100, panCK, epithelial membrane antigen, estrogen and an-
drogen receptors, GFAP, and CD68 were negative. The Ki-67 
index was less than 1%. These findings suggested mesectodermal 
leiomyoma with neuronal differentiation and allowed us to rule 
out ciliary body melanoma. The patient refused treatment for an-
other year until further tumor growth and displacement of the lens 
were documented ( Fig. 4 ). This time, a shallow serous retinal de-
tachment was present posterior to the tumor and involved the 
macula. She then consented for radiotherapy which was delivered 
in the form of stereotactic radiotherapy prescribing 3,000 cGy in 
20 fractions to the tumor. Two years later, she developed cataract, 
which was removed with standard extracapsular technique with-
out intraocular lens implantation. During 5 years of follow-up, the 
tumor regressed for about 40% with total resorption of the sub-
retinal fluid ( Fig. 5 ). Her visual acuity in the left eye was 20/80 with 
contact lens correction at the writing of this report.

  Fig. 1.  Slit-lamp examination showed an amelanotic tumor with 
temporal iridodialysis which partially transmitted light. 

  Fig. 2.  T2-weighted axial orbital MRI scan showed a hypointense 
ciliary body mass on the temporal part of the left eye, causing sub-
luxation of the lens. 
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  Discussion 

 Intraocular leiomyoma may arise either from the vas-
cular smooth muscles, which are derived from the meso-

derm or from the ciliary muscles, which are of neural 
crest origin  [2–4] . The latter is termed mesectodermal 
leiomyoma and is distinguished from the conventional 
leiomyoma by the presence of both myogenic and neuro-
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  Fig. 3.  Immunohistopathological evaluation demonstrated tumor cells with large, finely granular cytoplasms and 
oval nuclei (H&E, ×80;  a ), strong positive expressions of h-caldesmon ( b ), CD56 ( c ), and smooth muscle actin 
(SMA;  d ), weak expression of neuron-specific enolase (NSE;  e ), and negative staining for HMB-45 ( f ), S-100 ( g ), 
and panCK ( h ). The Ki-67 index was <1% ( i ). 
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genic histologic features  [8] . A recent literature review 
identified only 25 well-documented cases of ciliary body 
mesectodermal leiomyomas which were diagnosed after 
enucleation or resection of the whole tumor  [7] . Our 
case differs from most previously reported cases in two 
aspects.

  First, the diagnosis in our case was established with 
fine needle aspiration biopsy. The demonstration of 
negative results for HMB-45 and S-100 confidently 
ruled out a melanoma. Similar to other reported cases, 
expressions of desmin, SMA, and caldesmon were sug-
gestive of a leiomyoma in our patient  [3, 9, 10] . There 

seems to be no difference between mesodermal and 
mesectodermal leiomyomas regarding clinical presenta-
tion, imaging characteristics, and prognosis. However, 
at histopathological level, mesectodermal leiomyomas 
may be more vascular and appear paucicellular com-
pared to conventional leiomyomas  [1] . More impor-
tantly, the strong expression of CD56, which is a neural 
marker, and a weak positivity for neuron-specific eno-
lase weighed in favor of mesectodermal leiomyoma in 
our case. All these detailed evaluations were performed 
on cell blocks obtained with fine needle aspiration bi-
opsy. We are aware of only one other patient in whom 
fine needle aspiration biopsy from a ciliary body tumor 
clearly suggested the diagnosis of mesectodermal leio-
myoma  [11] . This was archival material from the Uni-
versity of California, Los Angeles and the aspirate 
showed clusters of oval and spindle cells with bland and 
inconspicuous nucleoli in a fibrillary background  [11] . 
Histopathological sections available from the same case 
demonstrated a highly vascular tumor with a myxoid 
and fibrillary background with neuronal features, and it 
was by electron microscopy that smooth muscle differ-
entiation was identified  [11] .

  A recent study showed expressions of androgen and 
progesterone receptors in 3 patients with mesectoder-
mal leiomyoma, awaiting further confirmation  [12] . In 
our case, estrogen and androgen receptors were not ex-
pressed in examined cell blocks.

  The second unconventional aspect of our case was 
the partial response to stereotactic radiotherapy. All 
previous reports had the main purpose of demonstrat-
ing convincingly certain distinguishing histopathologi-
cal and immunohistochemical features of mesectoder-
mal leiomyoma in patients who were treated with enu-
cleation or tumor resection  [1, 4–7, 9, 10] . We were 
unable to find a patient with mesectodermal leiomyoma 
in the literature treated with radiotherapy. Theoretical-
ly, since leiomyoma is a benign, slow growing tumor, 
the effect of radiotherapy would be expected to be lim-
ited at best. However, our experience with this patient 
suggested that the irradiation dose of 30 Gy delivered in 
fractions resulted in 40% reduction in tumor size over 
5 years. In conclusion, mesectodermal leiomyoma of 
the ciliary body can be diagnosed with fine needle aspi-
ration biopsy and managed conservatively with radio-
therapy. Long-term follow-up is necessary for any
conclusion to be drawn regarding the efficacy of radio-
therapy.

  Fig. 4.  T2-weighted axial orbital MRI scan documented the growth 
of the tumor with accompanying exudative retinal detachment a 
year after the diagnosis.                   

  Fig. 5.  This T2-weighted axial orbital MRI scan showed a measur-
able tumor regression 5 years after stereotactic radiotherapy with-
out any radiological evidence of retinal detachment.                   
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