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Key Clinical Message

A 3-year-old Rhodesian Ridgeback was presented with conjunctivitis, enlarge-

ment of the third eyelid and a dorsotemporal deviation of the right eye. A mass

within the third eyelid was detected and excised. The histopathologic examina-

tion showed a malignant peripheral nerve sheath tumor, which most likely is a

neurofibrosarcoma based on immunohistochemistry.
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Introduction

Exophthalmos and protrusion of the third eyelid are

common clinical signs of dogs with periocular or retro-

bulbar diseases [1–3]. The possible causes in dogs are:

orbital neoplasia, abscess, cellulitis, orbital bone lesions,

vascular anomalies, cysts, salivary mucocele, noninfec-

tious inflammatory diseases and orbital fat prolapse after

trauma.

Orbital neoplasia (52%) was the most common cause

of retrobulbar disease in a group of 50 dogs [4]. Within

the orbit any tissue component may give rise to neo-

plasms [5]. Canine orbital neoplasia is predominantly pri-

mary and is typically malignant [2, 6]. Neoplasia of the

third eyelid in dogs is rare [7]. Most commonly, adenoma

or adenocarcinomas are present in this location [5, 7].

Other tumors of the third eyelid, that is, melanomas,

squamous cell carcinomas, mast cell tumors, papillomas,

and hemangiosarcomas have been described [8]. In a cat,

a case of fibrosarcoma of the third eyelid has been

reported [9].

Peripheral nerve sheath tumors (PNST) are a group of

mesenchymal neoplasms and usually arise from peripheral

nerve sheaths [10].

Neurofibrosarcomas, belonging to the group of PNST,

originating primarily from periocular structures are extre-

mely rare in humans [11]. Only a few human case reports

describe orbital neurofibrosarcomas, of which one arose

from the orbital lacrimal gland [12]. One case of retro-

bulbar neurofibrosarcoma has been described in a dog

[13].

To the author0s knowledge, in dogs, a case of PNST of

the third eyelid has so far not been published.

Case Report

A 3-year-old male neutered Rhodesian Ridgeback dog was

presented due to chronic conjunctivitis and enlargement

of the third eyelid.

The owner reported that the dog was alert with normal

food and water intake, and in good general health. Three

weeks before the dog was presented at the clinic the own-

er’s observed redness and serous discharge of the right

eye without blepharospasm. One week before the dog was

examined by the local veterinarian and a mass of the

third eyelid was suspected. The dog was treated topically

with gentamicin and dexamethasone ointment TID (Dex-

amytrex�; Dr. Mann Pharma, Berlin, Germany), and
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systemically the dog received amoxicillin (10 mg/kg BID

p.os) and dexamethasone (0.1 mg/kg s.c. once; Hexadre-

son�; MSD, Unterschleißheim, Germany).

Clinical and ophthalmic examination

The dog was alert and the general examination was nor-

mal except for a slightly enlarged right mandibular lymph

node and also the dog did not show signs of pain upon

opening the mouth.

Both eyes (OU) were held open comfortably, no dis-

charge was present and menace response was positive. The

palpebral, dazzle, and pupillary light reflexes were also

positive OU. Upon inspection of the right eye (OD), an

elevated third eyelid, conjunctival hyperemia and a dorso-

temporal deviation of the globe were present. Retropulsion

was possible, but nasal and nasoventral pulsion of the globe

was limited. The oculocephalic reflex was not assessed. Tear

production was 23 mm/min for the right eye (Schirmer

tear test, MSD, Unterschleißheim, Germany). Closer

inspection revealed that the pigmented rim of the third

eyelid was displaced ~0.5 cm away from the globe due to a

mass, which was present in the entire visible bulbar aspect

of the third eyelid (Fig. 1). Under local anesthesia with

oxybuprocaine hydrochloride eye drops (Novesine 0.4%�;

OmniVision, Puchheim, Germany), the third eyelid was

moveable and the mass seemed to extend to the base of the

third eyelid. Jones I test was positive. The cornea of the

right eye was clear and failed to retain fluorescein stain; in

addition, the anterior chamber was also clear. The iris was

homogenously colored and the pupil of medium size was

responsive to light. Lenticular changes were not observed, a

fundic examination was not performed and the intraocular

pressure was 22 mmHg (TonoVet� Icare, Helsinki, Fin-

land). The left eye (OS) was normal, had a tear production

of 24 mm/min and an intraocular pressure of 15 mmHg.

Laboratory diagnostics, surgical
management, and therapy

A fine needle aspirate (24G needle, 0.55 9 25 mm, 2 mL

syringe) of the third eyelid mass, obtained under local

anesthesia (oxybuprocaine hydrochloride, Novesine�

0.4%; OmniVision GmbH, Pucheim, Germany) was not

diagnostic as no cells could be retrieved from the solid

mass. Cytology of a fine-needle aspirate of the ipsilateral

mandibular lymph node was unremarkable. Thoracic

radiographs did not reveal any signs of lung metastasis.

Blood tests (complete blood count and serum biochemis-

try) were within normal limits except for a mild throm-

bocytopenia of 123 9 109 cells/L (range 150–
500 9 109 cells/L). As a tumor of the third eyelid was

suspected, further diagnostic procedures under general

anesthesia were scheduled. The systemic antibiotic treat-

ment started by the local veterinarian was discontinued

and the local treatment for the right eye was changed to

eye drops containing dexamethasone, polymyxin B and

neomycin TID (Maxitrol�, Alcon, Puurs, Belgium).

A week later, the dog was presented for examination

under general anesthesia. Anesthetic induction was

achieved with midazolam (0.5 mg/kg, Midazolam�; B.

Braun, Melsungen, Germany) and propofol (Narcofol�;

CP Pharma, Burgdorf, Germany) i.v. and the dog was in-

tubated. The mass had increased in size and the right

globe was further deviated dorsotemporally. Ultrasound

imaging revealed a third eyelid mass of 2.3 9 2.7 cm.

The mass had a homogenous echotexture and was well

delineated from the globe and orbital structures by a hy-

perechoic rim. The globe was shifted dorsotemporal and

seemed to be nasally slightly indented by the mass.

Further diagnostic imaging (computer tomography or

magnetic resonance imaging) was recommended, but

was refused by the owners. They decided against an

(A) (B)

Figure 1. Clinical picture of a 3-year-old Rhodesian Ridgeback, which was presented with protrusion of the third eyelid. Upon inspection the

enlargement of the nictitans and a temporodorsal deviation of the globe were present (A and B).
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exenteration and gave only their consent to perform a

resection of the third eyelid with the mass.

Anesthesia was maintained with levomethadone (0.5

and 0.026 mg/kg fenpipramid i.v., L-Polamivet�; MSD,

Unterschleißheim, Germany), inhalation anesthesia (iso-

flurane/oxygen) and mechanical ventilation was used dur-

ing surgery. The skin around the eye was aseptically

prepared with diluted iodine solution (0.2% in 0.9% sal-

ine solution) and the ocular surface was extensively rinsed

with sterile 0.9% saline solution, in a routine fashion.

First a temporal canthotomy was performed and an eyelid

speculum was placed to allow better visualization.

Grossly, the mass within the third eyelid was covered by

conjunctiva and appeared well demarcated from the sur-

rounding tissue. The third eyelid was grasped with a von

Graefe forceps, the palpebral conjunctiva was opened and

the grossly well demarcated mass was bluntly dissected

with Stevens scissors from the surrounding normal tissue

and from the periosteum to which the mass did not

adhere. Toward the nasal canthus, the lacrimal caruncle

was left intact and the palpebral conjunctiva was left

about 4–5 mm to the lid margin. The lacrimal puncta

and canaliculi were left intact. The tissue deep to the mass

was ligated (vicryl 4/0; Ethicon, Hamburg, Germany).

Following resection, grossly the mass seemed to be

removed with clean margins (Fig. 2). The bleeding was

stopped by local application of epinephrine solution

(Adrenalin 1:1000�; 1 mg/mL, Infectopharm, Heppen-

heim, Germany), the conjunctiva was ventronasally closed

with a continuous suture (vicryl 6/0) and the dorsonasal

aspect was left open for secondary healing. The canthoto-

my wound was closed with a figure of eight suture (nylon

4/0, Ethilon�; Ethicon, Hamburg; Germany) and a tem-

porary tarsorrhaphy was placed nasally (nylon 4/0 and

two pieces of silicone tubing). The dog recovered well

from anesthesia. Postoperatively the dog was treated topi-

cally on the right eye with a broad-spectrum antibiotic

(polymyxin B, neomycin, gramicidin; Polyspektran�; Al-

con, Puurs, Belgium) eye drops QID and the ocular sur-

face was rinsed with ocular cleaning solution BID (ocular

cleaning solution, Augenreiniger�; Albrecht, Aulendorf,

Germany). Systemically the dog received amoxicillin/cla-

vulanic acid (12.5 mg/kg BID oral, Clavaseptin�; Vetoqu-

inol, Ravensburg, Germany) and carprofen (4 mg/kg SID

oral, Rimadyl�; Pfizer, Berlin, Germany) and an Elizabe-

than collar was placed.

For histopathology, the tissue was fixed in 4% formalin

for 24 h and representative samples were embedded in

paraffin using standard laboratory procedures. Sections

(3 lm) of dewaxed tissues were stained with hematoxylin

and eosin (H&E). Microscopic investigation revealed a

mesenchymal, highly proliferative mass characterized by

short interlacing streams, and bundles of closely packed

spindle-shaped cells arranged in a storiform to herring-

bone pattern with few whorls (Fig. 3). Neoplastic cells

had large vesiculated nuclei and the mitotic rate was high

(A) (B)

(C)

Figure 2. The third eyelid and the mass appeared grossly to be completely removed by surgery (A) and was sent for histopathologic analysis (B

and C).
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with up to ten mitoses per high power field. Multifocally,

there was evidence of invasion into preexisting structures

and necrosis. The cartilage and gland of the third eyelid

were mostly replaced by the tumor and only necrotic

remnants of the cartilage were detectable. Surgical exci-

sion margins were narrow with only a small amount of

normal tissue detectable in areas with invasive tumor

extension.

Additionally, sections were stained immunohistochemi-

cally for vimentin (clone V9, 1:100; Dako, Hamburg,

Germany), S100 (polyclonal rabbit anti-S100A, 1:800;

Dako, Hamburg, Germany), glial fibrillary acidic protein

(GFAP, polyclonal rabbit anti-GFAP, 1:3000; Dako, Ham-

burg, Germany), and cytokeratin (clones AE1/AE3, 1:500;

Dako, Hamburg, Germany) to further characterize the

neoplastic cells. Immunohistochemistry for vimentin, a

marker staining intermediate filaments of mesodermal

origin, found virtually in all the cells to be positive

(Fig. 4A). Additionally, up to 50% of the cells stained

positive for S-100 (Fig. 4B), indicating cells derived from

the neural crest. Neurofibrosarcomas are usually positive

for vimentin and S-100. Staining for GFAP, an intermedi-

ate filament expressed mainly in astrocytes and variably

in Schwann cells, was negative. An epithelial tumor origin

was excluded by lack of staining for cytokeratin.

In conclusion, the histopathologic findings led to the

diagnosis of a malignant PNST of the third eyelid, most

likely a neurofibrosarcoma based on the immunohisto-

chemical results.

Outcome/follow-up

One week after surgery, the dog was presented for a re-

examination and the general health status was found to

be normal. After the temporary tarsorrhaphy was

removed, the ocular structures were inspected. The

sutures of the canthotomy were in place, the wound was

dry and irritation-free. The conjunctiva had healed and

the examination of the eye was normal. Based on the his-

topathological diagnosis an exenteration with removal of

the globe and all periocular soft tissue structures leaving

the orbital bones covered by the eyelid skin or, if the eye-

lids would have been extensively resected, a caudal auric-

ular axial pattern flap was recommended [14]. In

addition, postoperative radiation therapy was advised, but

the owner0s refused further surgical and/or radiation

(A) (B)

Figure 3. Low power (A) and high power (B) photomicrographs of hematoxylin and eosin stained sections of the excised tumor within the

nictitans. Arrows indicate mitotic figures. Bars: 200 lm (A) and 50 lm (B).

(A) (B)

Figure 4. Immunohistochemical staining of the tumor tissue. Virtually all cells were positive for vimentin (A) and up to 50% of the cells were

positive for S-100 (B). Bars: 50 lm.
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therapy. The topical treatment was continued until

removal of the canthotomy sutures, which was 2 weeks

after surgery and this was performed at the local veteri-

narian.

Due to the long distance to the university clinic the

dog was not presented again. The owners reported that

7 months after the surgery a mass had reoccurred at the

right eye/orbit, which was not further diagnosed. Nine

months after surgery the dog developed: ataxia, inconti-

nence, vomiting, and was subsequently euthanized at the

local veterinarian. A necropsy was refused by the owners.

Discussion

The presented case of a malignant PNST, most likely a

neurofibrosarcoma is unique because of its very likely pri-

mary localization in the third eyelid. Immunophenotyping

was essential for the classification of the described tumor

as neurofibrosarcoma.

Based on the World Health Organization (WHO) clas-

sification for soft-tissue tumors in humans these tumors

are further sub grouped by being benign (BPNST) or

malignant (MPNST). Further classification is based on

the origin of tumor cells such as the Schwann cell for the

benign Schwannomas, or the perineural fibroblast for

benign neurofibromas, or the malignant neurofibrosarco-

mas. The classification of soft-tissue sarcomas in dogs fol-

lows the WHO scheme [15] except for cutaneous and

subcutaneous soft-tissue sarcomas, which include non-

brachial plexus PNST and exclude brachial plexus PNST

[16]. However, some controversy about terminology and

classification exists in the literature. According to [17]

and [18] only two types of PNST occur in dogs: one aris-

ing in cranial or spinal nerves and the others in the cuta-

neous and subcutaneous tissue. According to [19] PNST

may be the most common type of cutaneous and subcu-

taneous soft-tissue sarcomas in dogs.

Clinically, soft-tissue sarcomas and of those especially

PNST and fibrosarcomas are characterized by slow growth

and rare metastasis [20]. Grossly, PNST often appear

encapsulated, albeit microscopically infiltrative and unen-

capsulated [20]. Similarly, in our case the tumor of the

third eyelid grossly appeared encapsulated, but no capsule

was present at light microscopy level as described for

PNST [16].

Histologic hallmark of PNST are interwoven bundles of

neurofibroblasts, forming whorls around collagen bundles

and Antoni A and B patterns [16]. Fibrosarcomas are his-

tologically characterized by well differentiated spindle cells

in interwoven bundles with a herringbone pattern and

surrounded by collagenous stroma [16]. In the tumor

described here, both patterns were present and thus final

differentiation by histology was not possible. Lack of

specific histological differences of these tumors is a com-

mon problem in human as well as in veterinary medicine

[21, 22].

Immunhistochemistry studies have contributed to diag-

nostic criteria for the definition of PNST in humans and

in animals. Vimentin and S-100 are used to distinguish

between spindle cell tumors of non-neural and neural ori-

gin [23]. Vimentin is usually positive in PNST and fibro-

sarcomas [16]. While PNSTs are positive for S-100,

fibrosarcomas are negative [16]. In our case up to 50% of

the tumor cells expressed S-100. A variable expression of

S-100 has been previously reported for PNST in dogs [21].

Astrocytes and Schwann cells express GFAP, but lack of

staining does not exclude PNST as staining in these

tumors can be variable [16, 21]. The staining characteris-

tics of the tumor we describe are consistent with a PNST.

The distinction between malignant and BPNST in his-

topathology is based on several features, such as mitotic

rate, anisocytosis, anisocaryosis, and invasiveness into the

surrounding tissue. In our case, the tumor destroyed

almost completely the normal tissue structure of the third

eyelid, such as the third eyelid cartilage and the gland of

the third eyelid. Additionally, the tumor had a high mito-

tic rate, was invasive and hence classified as malignant.

In conclusion, based on clinical behavior, gross and

microscopic appearance, and immunophenotype, the

tumor in our case was considered an MPNST, which was

most likely a neurofibrosarcoma.

In canines soft-tissue sarcomas occur in middle aged to

older dogs with a trend toward medium to large breed

dogs [22]. Similarly, in humans, mainly adults can be

affected by MPNST but rarely develops during childhood.

[10] In patients with neurofibromatosis 1 (NF1) or von

Recklinghausen disease, an autosomal dominantly inher-

ited disorder, MPNST is the most common malignancy

associated with this disease. NF1 patients with MPNST

are younger at diagnosis, more males seem to be affected

and outcome is poorer. Our patient did not show clinical

signs of this disease, such as pigmented skin lesions or

bony dysplasia.

For soft tissue sarcomas, a radical surgical resection

with wide tumor-free margins can be therapeutic [24].

For orbital neoplasia, possible surgical approaches are

exenteration with removal of the globe and all periocular

structures, partial or total orbitectomy [25, 26]. Subse-

quent radiotherapy is recommended for soft tissue sarco-

mas, especially if the anatomic location impedes complete

resection [24, 27]. Recurrence follows frequently and

tumors metastasize at a low rate to the lung [24]. For soft

tissue sarcomas, prognosis depends on many factors such

as tumor type, tumor size, tumor location, invasiveness,

histologic grade, degree of resection, and completeness of

surgical margins [16].
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In our case, the complete tumor seemed to be excised,

but 3 cm wide-free margins were anatomically not feasi-

ble. With the histopathological diagnosis exenteration

and/or postoperative radiotherapy was strongly recom-

mended to the owners, but was refused. A poor prognosis

was given. The growth of a mass at the site of surgery

reported by the owners, which was not further diagnosed,

was most likely a regrowth. Retrospectively, it is not clear

whether the systemic symptoms leading to euthanasia

9 months postsurgery were correlated to the reoccurrence

of the orbital mass.

We have described the case of a 3-year-old Rhodesian

Ridgeback dog with a fast growing mass within the third

eyelid. Based on the histopathological findings and immu-

nophenotyping, it was classified as an MPNST, most

likely a neurofibrosarcoma. To our knowledge, this is the

first report of a tumor at this location in a dog.
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