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Abstract

Purpose of the Study: To describe the differential diagnosis
and management of a rare conjunctival malignancy. Proce-
dures: A 79-year-old man presented with a conjunctival
mass at the limbus. Excisional biopsy revealed a malignant
mesenchymal tumor with myogenic differentiation. Six
months later, three suspect lesions developed at the border
of the previous excision. Pathological diagnosis pointed to a
leiomyosarcoma. Adjuvant radiotherapy with strontium-90
brachytherapy was applied. After 3 years, there was neither
recurrence nor distant metastases. A literature review re-
vealed 11 cases of conjunctival leiomyosarcoma. Results: All
12 cases seemed to originate at the limbal conjunctiva. Scler-
al invasion was found only in one patient with multiple pre-
vious resections. Corneal invasion was reported in two pa-
tients. Four patients had a globe-sparing resection. In two of
them, margins were not tumor free and additional brachy-
therapy gave a tumor-free follow-up of 1 and 3 years. Four
cases underwentan exenteration. Conclusion and Message:

Primary conjunctival leiomyosarcoma is a rare tumor with a
favorable prognosis due to early detection and consequent-
ly limited size. Diagnosis involves histopathological investi-
gation including immunohistochemistry. If possible, com-
plete resection has the best prognosis. Adjunctive radiother-
apy can be effective when the margins are not free and
should be considered. ©2019S. Karger AG, Basel

Introduction

Leiomyosarcomas are mesenchymal neoplasms, reca-
pitulating smooth muscle cell differentiation. They con-
stitute less than 1% of all malignancies. They are predom-
inantly localized in the retroperitoneum, the inferior ca-
val vein and its major tributaries, the large vessels of the
lower extremities, and sometimes at intramuscular and
subcutaneous localizations [1]. Diagnosis is often made
in an advanced stage and prognosis is usually poor, due
to local recurrences and distant metastases.

Primary orbital leiomyosarcomas have been described
several times [2-10]. Metastatic leiomyosarcoma to the
orbit and choroid have also been reported [11-16]. Until
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Fig. 1. a Nasal subconjunctival mass on initial presentation. b Local recurrences temporal and inferior to previ-
ous resection area, 6 months after excisional biopsy.

present, 11 cases of leiomyosarcoma of the conjunctiva
have been reported [17-26]. Two of them had anterior
orbital invasion [21, 24]. The first report dates from 1976.
De Wolft-Rouendaal [17] initially reported a limbal leio-
myoma, with recurrence 6 months later, which was sub-
sequently diagnosed as a leilomyosarcoma. We describe a
twelfth case of primary conjunctival leiomyosarcoma and
review the exact location and outcome of all reported cas-
es.

Patients and Methods

Case Report

A 79-year-old man presented with a 6-month history of red-
ness of the nasal conjunctiva of the right eye with increasing irrita-
tion. The conjunctiva at three o’clock, adjacent to the limbus,
showed a yellow vascularized mass adjacent to the limbus. On the
cornea, there was a small vascular malformation or subepithelial
hemorrhage (Fig. 1a). The elevation of the yellow tumor was rath-
er prominent. The lesion was slightly mobile over the sclera, but
adherent at the limbus.

Ocular history was negative, although he had an elevated intra-
ocular pressure, being higher in the involved eye with small visual
field defects. The pressure responded to topical triple therapy.
Medical history revealed ulcerative colitis for 9 months, for which
he was taking azathioprine 100 mg and methylprednisolone 6 mg
daily.

Excisional biopsy revealed a malignant mesenchymal tumor
with moderate myogenic differentiation (diffuse alpha-smooth
muscle actin [SMA] immunoreactivity). All other stains (desmin,
caldesmon, melan A, HMB45, CK7, CK20) were negative, except
for some S100 reactivity and EMA. The specimen was analyzed at
the original treating institute and seen in consultation (University
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Hospital Antwerp and Leiden University Medical Center), which
postponed the diagnosis. Although the biopsy was oriented, resec-
tion margins were not determined as priority was given to establish
an unequivocal histopathological diagnosis.

Six months after initial excisional biopsy, three suspect lesions
developed at all three conjunctival borders around the previous
excision (Fig. 1b). After surgical removal, the histopathological di-
agnosis of 2 lesions was revised as leiomyosarcoma, because of the
presence of intersecting bundles of spindle-shaped cells, with cell
and nuclear pleomorphism and hyperchromatism combined with
eosinophilic cytoplasm. Scattered mitotic figures were observed
(Fig. 2). A strong and diffuse immunoreactivity was seen for r-
SMA (Fig. 3) and a weak activity for EMA and S100. Desmin,
melan A, HMB45, and keratin AE1/AE3 were negative. One mar-
gin contained tumor cells.

Adjuvant 60-Gy radiotherapy with strontium-90 brachythera-
py was applied (6 sessions of 10 Gy in 1 week). Three years later,
the patient had no signs of recurrences (TNM: 1 a NO MO0) [27].
The patient deceased 4 years after diagnosis from an unrelated
cause (complication of ulcerative colitis).

Literature Search

A literature search was conducted on PubMed and Web of Sci-
ence, using the terms leilomyosarcoma, conjunctiva, eye, and orbit.
Ten papers describing 11 cases of lelomyosarcoma of the conjunc-
tiva were included [17-26]. Including our case, all 12 cases are
summarized in Table 1.

Results

Epidemiology and Medical History
Of the 12 cases, 4 were female and 8 male. Mean age at
diagnosis was 53.3 years (range 20-81), with 5 patients
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Fig. 2. a Overview of the mesenchymal tumor (H&E staining). b Spindle-shaped cells, with cell and nuclear pleo-
morphism (H&E staining, magnification 200x).

younger than 40 years. Laterality was almost equally dis-
tributed (7 right eyes, 5 left eyes).

The youngest patient had xeroderma pigmentosa with
multiple other tumors [18]. One patient had HIV, with-
out antiviral therapy [26]. Epstein-Barr virus (EBV) in-
fection was specifically excluded in two cases, because of
a suspected relation to smooth muscle tumors in immu-
nocompromised individuals [26, 28]. As shown in Table
1, half of the patients initially got a different diagnosis [19,
20], in four of them, including our case, initial pathologi-
cal diagnosis was not correct [17, 18, 21].

Tumor Location (Table 1)

In 10 of the 12 cases, the authors explicitly describe a
subconjunctival lesion located at the limbus, or a picture
shows a small lesion at the limbus [22] or both [23, 24].
In the other two larger exophytic lesions also involving
fornix or anterior orbit, the initial site of the lesion was
reported by the patient to be a small nodule [21, 25]. In
order to be visible for a patient, the lesion will be located
anteriorly. One of these two had corneal invasion [21].
Both facts are highly suggestive that the tumor also origi-
nated from the limbus.

All 12 lesions were located within the palpebral fissure,
7 at the nasal limbus, 1 at the temporal limbus, and in 4
cases, the tumor involved more than half of the limbal
circle and the exact site of origin could not be determined.

In two cases, the lesion invaded the cornea. In one pa-
tient, it was between the epithelium and the intact Bow-
man’s layer, causing corneal edema necessitating a pen-
etrating keratoplasty leading to the diagnosis [18]. In the

Conjunctival Leiomyosarcoma

Fig. 3. Staining for alpha-smooth muscle actin (magnification
200x).

other patient, full-thickness stromal invasion was noted,
with intact Descemet’s membrane [24].

In none of the cases without previous surgery, the
sclera was invaded. Even in the very large lesion, the au-
thors describe that the lesion was movable over the scler-
al plane. Only in the patient with the previous recurrent
pterygium resections, the authors mention invasion of
the sclera and intraocular tissues [20].

Therapy

Upon diagnosis of leiomyosarcoma, or as excisional
biopsy, four patients underwent exenteration, one an
enucleation, and one an evisceration. Six patients had a
globe-sparing resection. Two of them had clear margins.
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Table 1. Patient and tumor characteristics, treatment, and follow-up

First author, Sex,  History PD Location Ins Surgery 2nd PD Adj R/ FU
year [Ref.]  age, biopsy

RE/LE
De Wolff- F -6 mresection LM limbus Mesen-  exenteration LMS? - 6m
Rouendaal, 20 limbus, XP chymal dead
1976 [17] LE LMS? cerebral

MMM

White, M -26'y limbal SCC cornea + N+T limbus ~ LMS exenteration LMS + cornea - 2y
1991 [18] 44 nodule spindle (between Bowman

LE cells and epithelium)
Yoon, M 1y pterygium - N cornea limbus excisional biopsy LMS - 3m
2006 [19] 59 resection, 2 m red

RE
Katircioglu, M 2x pterygium - exophytic enucleation + musculus  LMS + sclera + RT 66 Gy 2y
2011 [20] 70 resection N limbus conj. rectus + conj. transscleral

RE
Guerriero, F years small conj. 5 cm exophytic conj. SCC exenteration LMS RT + ChT Fewm
2011 [21] 56 lesion + fornix + orb + dead

LE cervical Inn meta
Kenawy, F 8 w lesion pain limbus LMS resection + fibers musculi LMS - ly
2012 [22] 37 SN recti complete

LE
Wan-Wei, F 2 m fleshy mass exophytic excisional biopsy LMS - 5m
2015 [23] 60 IN limbus cornea

RE
Nair, M 2y white mass N limbus sup. to inf. LMS exenteration LMS + corneal . ly
2015 [24] 34 + cornea + ant. orbit stroma

RE
Nair, M 4m T limbus excisional biopsy, incom- LMS ruthenium 14 m
2015 [24] 39 plete base 80 Gy

LE
Montes, M already 2 y mass exophytic ant. conj. evisceration LMS RT60Gy 1y
2017 [25] 81 conj. biopsy of sclera and recti:

RE free
Wadee, M HIV N conj. limbus onto monoblock excision LMS no FU
2017 [26] 38 no R/ cornea complete

RE
De Groot M -6 m Nlimbal  stromal recurrence at resec- resection LMS stron- 3y
[present case] 79 tumor tumor  tion margins incomplete tium-90

RE myogenic 60 Gy

diff.

RE, right eye; LE, left eye; PD, pathological diagnosis; Ins, incisional; Adj R/, therapy; FU, follow-up; XP, xeroderma pigmentosa; w, weeks; m, months;
y, years; N, nasal; T, temporal; SN, superonasal; IN, inferonasal; LM, leiomyoma; LMS, leiomyosarcoma; SCC, squamous cell carcinoma; Inn meta, lymph

node metastasis; RT, radiotherapy; ChT, chemotherapy; MMM, metastatic malignant melanoma.

One patient had tumor-free follow-up of 1 year [22]. An-

other patient was lost to follow-up [26]. In two cases, the 1).
margins were not discussed but showed a tumor-free fol-

low-up of 3 and 5 months. Two patients with incomplete
local resections received adjuvant brachytherapy and re-
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mained tumor free for at least 1 and 3 years [24] (Table

Of the 4 patients that needed an exenteration, 2 died;
one patient with the largest tumor deceased of related
metastatic disease regardless of additional radio- and che-

De Groot/Verhelst/Hogendoorn/

de Keizer

Downloaded by:

Leiden University Medisch Centrum
145.88.214.11 - 9/9/2021 4:17:58 PM



motherapy [21]. The two patients with enucleation or
evisceration with additional resection of part of a rectus
muscle received additional radiotherapy and had a tu-
mor-free follow-up of 1 and 2 years [20, 25].

Discussion

Leiomyosarcoma of the conjunctiva is a very rare ma-
lignant tumor. In a review of 2,455 conjunctival speci-
mens of adults from Johns Hopkins Eye Pathology Labo-
ratory, no leiomyosarcoma was recorded [29]. In a large
series of 1,643 melanocytic and non-melanocytic con-
junctival tumors in Wills Eye Hospital in Philadelphia,
Shields et al. [30] did not describe any leiomyosarcoma or
leiomyoma. Similarly, in other smaller reviews of con-
junctival lesions in Montreal [31] (273 specimens, of
which 86 tumors), Iran [32] (631 specimens, of which 274
tumors), and India [33] (120 specimens, of which 86 tu-
mors), no single leiomyosarcoma or leiomyoma was
identified.

Eleven cases of conjunctival leiomyosarcoma have
been reported in the literature, only three of them before
2010. Our case is the twelfth patient. Four of the 12 pa-
tients were younger than 40 years, which is young for a
deadly disease if not recognized. Males and females were
almost equally affected.

A remarkable new element is the tumor location: all
lesions were located at the limbus. Most occurred nasally
and within the palpebral aperture. This has never been
highlighted before. Knowing that the conjunctival surface
is very large, it cannot be just a coincidence that all small-
er conjunctival leiomyosarcomas were found adjacent to
thelimbus. Did these lesions originate from the small lim-
bal vessels or did they originate from the pluripotent stem
cells present at the corneoscleral limbus? The limbal pal-
isades of Vogt and the interpalisade rete ridges are be-
lieved to be repositories of stem cells [34]. Might these
poorly differentiated stem cells be the source of this un-
usual mesenchymal differentiation into spindle cells? The
report of corneal invasion between the epithelium and the
intact Bowman’s layer [18] might be compatible with a
tumor originating from these limbal palisades.

Also remarkable is that this aggressive tumor did nev-
er invade the sclera in the absence of previous surgery.
Even in the very large lesions, the authors describe that
the lesion was movable over the scleral plane. Only in one
patient with 2 previous recurrent pterygium resections,
scleral invasion was documented. Several authors men-
tioned that the conjunctival epithelium remained intact,

Conjunctival Leiomyosarcoma

none mentioned otherwise. In the 2 cases of corneal inva-
sion, tumor cells grew between the corneal epithelium
and the intact Bowman’s layer in one eye, and in the sec-
ond eye with stromal invasion, Descemet’s membranes
remained intact. This aggressive tumor does not exhibit
an infiltrative growth but seems to respect some anatom-
ical boundaries.

Diagnosis

Macroscopically, it is almost impossible to distinguish
aleiomyosarcoma from other non-pigmented conjuncti-
val tumors as lymphoma, dermoids, and carcinomas [22].
We believe that the clinical picture of a subconjunctival
tumor, with intact conjunctival epithelium, prominent
vascularization with feeding vessels, located near the lim-
bus, and with a rather fast progression, is suspicious for a
leiomyosarcoma. Differentiation with amelanotic mela-
noma remains difficult. An excisional biopsy is manda-
tory.

Any conjunctival lesion developing in adults should
have a histopathological analysis. Especially when spindle
cells are seen, a leiomyosarcoma should be excluded.
Also, a leiomyoma should be removed completely if pos-
sible and followed very closely.

An unequivocal histological diagnosis is not easy on
these small biopsies and impossible without immunohis-
tochemical staining. If we look at all 12 cases of conjunc-
tival leiomyosarcoma, 4 were not diagnosed on the first
pathological examination, being the first resection or the
incisional biopsy.

In all specimens, spindle cells were found arranged in
fascicles, with cell and nuclear pleomorphism, eosino-
philic cytoplasm, and atypical mitotic figures. The im-
mune reactivity for SMA, muscle-specific antigen, and
vimentin proves the smooth muscle origin of the cells and
is typical for leiomyosarcoma. Also, h-caldesmon can
confirm smooth muscle differentiation and help to fur-
ther substantiate a diagnosis of leiomyosarcoma, al-
though positive only in about 70% of cases [35].

EBV infection has been associated with smooth mus-
cle tumors [26]. Therefore, the diagnostic algorithm of
immunohistochemical stains and in situ hybridization
for EBV-encoded ribonucleic acid in the surgically resect-
ed tumor tissues as well as blood CD4 count and viral
overload estimations for HIV infection can be interesting
[36].

Electron microscopy shows the presence of thin cyto-
plasmatic filaments with fusiform densities, characteris-
tic for smooth muscle fibrils. Electron microscopy has an
additional value in excluding the presence of thick cyto-
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plasmatic filaments, which are only found in (striated)
rhabdomyoblasts, even without sarcomeric organiza-
tions (Z-lines) [3, 37, 38]. Currently, electron microscopy
is not considered very useful in diagnostics, given the vast
array of specific immunostains available nowadays and
the rather specific morphologic features at light micros-
copy. Recently, a comparable case was described with a
histopathological diagnosis of myofibrosarcoma [35].
This term is not preferred in the current WHO classifica-
tion of soft tissue tumors, though in fact it might belong
to the group of tumors which we describe here.

Treatment and Prognosis

Leiomyosarcoma in general has an unfavorable prog-
nosis on most locations [39]. The tumor easily dissemi-
nates locally and through the blood, with predilection for
the lungs, liver, kidney, brain, and skin. Surgery is the first
therapeutic treatment for all localized sarcomas. Depen-
dent on the tumor size at diagnosis, wide-margin resec-
tion is the intended treatment of choice [39]. Only when
the tumor is relatively small and well delineated, a limited
extent of surgery can be sufficient to achieve the same re-
sult. Adjuvant treatment with radiation and/or chemo-
therapy is usually not very effective, and no consensus
exists regarding the indication of these modalities. Doxo-
rubicin-based chemotherapy is possible as first-line treat-
ment in adults with leiomyosarcoma in which curative
surgery is not possible. Doxorubicin and ifosfamide have
been reported as an option in the adjuvant setting [40].
When surgery fails, treatment of leiomyosarcoma re-
mains challenging and new therapeutic strategies are
waited for [41].

However, the prognosis of leiomyosarcoma of the con-
junctiva seems much better, most likely due to early clin-
ical detection. Once a conjunctival leiomyosarcoma is di-
agnosed, complete wide surgical excision can be curative.
If only bulbar conjunctiva is involved, a globe-sparing
complete resection can be attempted. If margins are not
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