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CASE REPORT

EYE EXENTERATION AND FACIAL SKIN DEFECT RECONSTRUCTION IN A CAT
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ABSTRACT. Eye exenteration is one of the surgical approaches for complete excision of malignant neoplasm
around the ocular region and to prevent metastasizes of cancerous cells. This paper highlights the importance of
surgical management of squamous cell carcinoma and skin flap technique to promote wound healing. In this case,
a 10-year-old Domestic Shorthair cat with a non-healing ulcerated wound on right lower eyelid was presented
to the University Veterinary Hospital (UVH), Universiti Putra Malaysia (UPM) and was diagnosed as squamous
cell carcinoma (SCC) based on cytology and histopathology findings. A cluster of various abnormal squamous
cells with typical characteristics of well-differentiated squamous cell carcinoma was observed under cytology
examination. In addition, the ulcerated wound rapidly increased in size and it was decided to conduct complete
surgical removal of tumour in the entire part of the eye region. Eye exenteration followed by transpositional
skin flap were applied to cover the defect area. The biopsy sample was collected and confirmed as grade 1 SCC
with minimal hyperchromatism. Suction drainage was provided in the orbital spaces with application of head
bandage at post-operative management to create pressure and reduce dead space. However, there are three
episodes of skin flap breakdown due to the presence of large dead space and seroma within the orbital space.
Finally, the wound was managed as secondary intention healing until the cat was discharged.
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INTRODUCTION depend on the stage of the primary tumour
either by chemotherapy, surgical excision,
radiation therapy, and immunotherapy (Bilgic
et al, 2015). While, eye exenteration is surgical
procedure for removal of the globe, nictitating
membrane, lid margins, and orbital contents
for complete excision of neoplasia and contact

region (Telle et al., 2022). Facial skin defect

Squamous cell carcinoma (SCC) is a malignant
tumour derived from the epithelium of the
squamous cell and most frequently reported
in cats with hairless and non-pigmented skin
typically in the eyelid region (Marconato et al,
2021). In addition, SCC is locally invasive and

occasionally metastatic (Blood et al., 2007).
The tumour commonly affects older cats with
mean age of 12 years old and manifests either
a proliferative or an erosive lesion (Julie et al.,
2009; Sequeira et al., 2022). Treatment options

reconstruction will be applied in any cases
following removal of tissue in order to cover
the orbital cavity through transpositional skin
flap obtained from additional surrounding skin
with a rectangular form and rotated into the
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defect area (Fossum, 1997; Degner, 2007). The
surgical excision is a primary curative option
to prevent metastasis of tumour. Nevertheless,
the success of therapy depends much on the
proper plan for skin reconstruction of the
defective tissue as a result from tissue removal
(Orencole, 2013; Guzu et al., 2021). We report
a case of surgical excision in a cat with SCC by
application of eye exenteration and facial skin
defect reconstruction as a technique to prevent
local recurrence of this invasive tumour.

CASE REPORT

Case History and Clinical Presentation

A 10-year-old, spayed female, Domestic
Shorthair cat weighing 4.4 kg was presented to
the University Veterinary Hospital of Universiti
Putra Malaysia (UVH-UPM) for a first visit with
a complaint of ulcerated wound at right lower
eyelid. The wound was noticed by the owner in
thelast 2 months prior to the visitand was treated
in another clinic but showed lack of improvement.
Physical examination findings revealed a non-
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Figure 1(a). A cluster of well-differentiated
squamous cells with marked anisocytosis,
anisokaryosis and poikilocytosis with basophilic
cytoplasm (arrow), scale bar = 20.0 um (May-
Grunwald Giemsa stain, 200x)
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healing wound at the lower lateral and medial
canthus of theright eye and lower eyelid. All vital
signs were within normal range.

Diagnostic Investigations

Haematological, serum biochemistry
parameters, as well as thoracic radiography
were unremarkable in this case. Giemsa staining
performed on the impression smear taken from
the right lower eyelid revealed a cluster of well-
differentiated squamous cells with marked
anisocytosis, anisokaryosis, poikilocytosis,
prominent nucleolus and macronucleus, coarse
nuclear chromatin pattern, and basophilic
cytoplasm as shown in Figure 1(a). The
confirmative diagnosis based on cytology was
well-differentiated squamous cell carcinoma.
The wound rapidly progressed in size from 0.5
c¢m in diameter during Day 1 hospitalisation
and increased to 2 cm in diameter at Day 6
hospitalisation with severe ulceration, appearing
as a cauliflower-like lesion [Figure 1(b)]. Surgical
excision of eye region was decided for complete
removal of the tumour.
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Figure 1(b). Cauliflower-like lesion in ulcerated
wound with 2 cm in diameter at right lower
eyelid
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Surgical Procedure

Right eye exenteration

General anaesthesia was induced in a cat with
2.5 % sodium thiopental (Penthothal) and
maintained with 1.5 % Isoflurane (Forane). The
cat was placed on left lateral recumbency prior
routine surgical skin preparation aseptically.
Initially, the eyelid margins were opposed using
3-0 nylon (Ethilon) with a simple interrupted
pattern. Skin incision about 1 cm around the
wound was made with scalpel blade #20 and
incised together with conjunctiva andintraocular
muscle [Figure 2(a)].
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The incision was continued about 1 cm to dorsal
andventral of the eyelid marginsand 5mmto the
medial and lateral eye canthus.The blood vessels
and optic nerve were clamped with hemostat
and ligated with absorbable suture material
3-0 polyglyconate (Maxon) prior excision
[Figure 2(b)]. For complete removal of the eye
globe, sharp dissection using Metzenbaum
scissors was performed for excision of
eyelid margins, nictating membranes, and
the surrounding intraocular muscles. All
tissue debris was removed and flushed with
0.9 % sodium chloride solution into the ocular
space.

Figure 2(a). Skin incision about 1 cm around the
wound was made with scalpel blade #20 and
deeply incised the conjunctiva and intraocular
muscle

Transpositional skin flap

Area of the lateral to the right eye skin was marked
with a sterile marker for transpositional skin flap
to cover the orbital spaces. The width of the flap
equalled to the width of the defect [(Figure 3(a)].
By using Mayo scissors, the outlined skin was

Figure 2(b). The blood vessels and optic nerve
were clamped with hemostat and ligated with
absorbable suture material 3-0 polyglyconate
(Maxon) prior excision

incised and transposed onto the ocular defect. A
seton with 16 cm length was placed in the ocular
space to provide a post-surgical wound drainage
[Figure 3(b)]. Finally, the transposed skin flap
was sutured in place using 3-0 Ethilon with
a simple interrupted pattern [Figure 3(c)
and (d)].
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Figure 3(a). Skin lateral to the right eye was
marked with equal length to defect area for
skin flap
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Figure 3(b). 16 cm seton was placed in ocular
space for wound drainage

Figure 3(c). Skin flap was transposed and sutured
with 3-0 Ethilon simple interrupted pattern

Post-Operative Management

Tramadol (3 mg/kg) as analgesic, and Lactated
Ringer’s solution were administered at a
maintenance dose (60 ml/kg) intravenously for
5 days. For dead space management, a head
bandage was applied for 3 days as pressure
exertion and to reduce the risk of edema and
haemorrhage. Suture site and skin flap colour

@

Figure 3(d). The recipient was sutured and the
donor area was sutured completely and closed
the defect region

were monitored daily with gradual removal of
1 cm seton per day after 3 days post-surgery.

Post-Operative Progression

Following the surgery, the cat was stable and
given anti-inflammatory medication. However,
post-operative complication was recorded which
involved three episodes of suture breakdown at
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Day 10, 21 and 24 post-surgery. In the first two
episodes, wound debridement followed by re-
suture the flap area was performed. In the last
episode, the wound was treated asan openwound
with daily flushing with sterile NaCl, povidone
iodine solution, and debridement. The cat was
discharged from the hospital at Day 35 post-
surgery and the wound was treated as secondary
intention wound healing. The prognosis for this
case was poor since the cat became aggressive
and unmanageable by the owner.
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Figure 4(a). Numerous keratin pearls (arrow)
from tumor on eyelid (H&E, x20)

DISCUSSION

Surgical excision of tumour is one of the most
frequentapproachesamongtheothertreatments
in veterinary medicine such as chemotherapy
or anticancer drug for complete removal of
neoplasm and reduced risk of tumour recurrence.
Although SCC occasionally metastasized, no
metastasis had occurred in this case. However,
the tumour rapidly progressed and increased
in size during hospitalization which prompted
immediate surgical intervention. Thus, wide
resection of the tumour with clean margins by

Histopathological Findings

The tumour on eyelid was fixed in 10 %
formalin, processed and stained with
haematoxylin and eosin for histopathology
evaluation. Histopathology diagnosis

revealed the biopsy sample was grade 1 SCC
based on Brooder's system with evidence
of numerous keratin pearls at variable sizes
[Figure 4(a)] and minimal hyperchromatism
[Figure 4(b)].
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Figure 4(b). Minimal hyperchromatism and low
indicative of malignancy at grade 1 (H&E, x40)

eye exenteration procedure and covered with
local pedicle flap was carried out, adopting the
method by Dias et al. (2017).

The mainissues in the surgical management
for this type of case are pre-operative skin flap
consideration and post-operative complications.
The selection of skin flap technique depends
on several factors such as the aetiology and
nature of the wound, the availability of skin
around the wound as well as the location of
vascular pedicle or vascular limits for the skin
flap (Degner, 2007). The aetiology and nature
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of the wound influence the appropriate time of
closure. While a malignant tumour is removed
surgically in an aseptic way, the wound typically
remains clean and uncontaminated (Bloch etal,,
2020). In this case, the flap of skin could be used
to cover the defect in the wound. The minimal
vascular supply, also referred to as the direct
cutaneous artery, restricts the flap’s size and
length prior to it being harvested and transferred
to an adjacent wound. As a result, in order to
maintain the viability for the skin flap, itis crucial
to seriously consider a specific vascular pedicle
which is readily present in the transverse facial
artery and superficial temporal artery, as this
case demonstrates (Lee et al., 2022).

Extensive tissue dissection such as eye
exenteration creates large dead space in
orbital space as shown in the present case.
Seroma formation is a common post-operative
complication due to presence of large dead
space in the body cavity and leads to continuous
discharge from defect area (Hennet et al.,, 2022).
Although suction drains and bandages were
applied to eliminate dead space and seroma
formation, flap dehiscence was observed due
to early removal of the seton before reduction
of dead space (Remedios, 1999). Thus, periods
of seton removal also play an important role in
the success of skin flap healing. It is suggested
that the time might be extended from day 3 to
5 post-surgery in order to reduce dead space
prior to seton removal. Subsequently, the
wound was managed as secondary intention
healing with daily debridement to prevent
infection. Application of biodegradable drainage
from polyethylene glycol or polycarbonate is
beneficial for future use since it is a natural
drainage and is absorbed directly into the body
without manual retraction. Both materials are
well tolerated to soft tissue and prevent seroma
formation (Zawaneh et al., 2010).
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CONCLUSION

Surgical removal of tumour by the combination
of eye exenteration and transpositional skin
flap was completely beneficial for early-stage
removal of SCC and minimised the possibility
of metastasis to another region. In this case,
a superficial temporal artery was included in
the skin flap to cover the orbital wound defect.
However, flap dehiscence occurred as a result
of seroma formation in the large dead space
within the orbit and managed as secondary
wound healing.

Future Recommendations

To improve the effectiveness of skin flap in the
future, the usage of biodegradable drainage
from polyethylene glycol or polycarbonate is
recommended due to rapid absorption into the
body.

Client Education

Diagnosis of squamous cell carcinoma required
several tests for staging and grading of the
cancer. Early detection of SCC in non-healing
wounds is important for proper therapy plans
such as surgical excision for prevention of
metastasis of cancer cells. In addition, wound
management necessitates daily monitoring
and aseptic cleaning to promote quick wound
healing.
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