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ORIGINAL STUDY

Role of transnasal endoscopic surgery for the management
of orbital diseases
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ABSTRACT

BACKGROUND. Indications for endoscopic sinus surgery have been widely expanding since its introduction, to such an extent that
it is now accepted as the ideal method for the treatment of some orbital conditions. Endoscopic approach to orbits provides excellent
visualization with minimal cosmetic and functional morbidity.

MATERIAL AND METHODS. This descriptive study has been conducted in the Department of Otolaryngology - Head and Neck
Surgery, KMC, Manipal, during July 2010 and July 2014. We evaluated the role of endoscopic sinus surgery (ESS) as a surgical mode of

treatment in different types of orbital diseases.

RESULTS. 24 patients underwent ESS approach for various ophthalmologic conditions.
CONCLUSION. Results from our studies showed that the endoscopic sinus surgery approach is effective and has better results than

an open approach in the management of certain types of orbital pathology.
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INTRODUCTION

Since functional endoscopic sinus surgery
(FESS) was introduced in 1985 by the brilliant
work of Messerklinger and further popularized by
Stammberger, it has become the standard for sur-
gical treatment of chronic rhinosinusitis'. Works
published by Kennedy et al. in 1990 expanded the
indication for endoscopic sinus surgery (ESS) to
the treatment of certain orbital diseases?.

With the advancement of ESS, not only sinonasal
causes of orbital pathology but also isolated primary
orbital conditions, such as orbital injuries and neo-
plasms, are now treated by endoscopic approach.

AIM AND OBJECTIVES

This study was conducted in order to evaluate
the role of the ESS approach as a surgical mode of
treatment in orbital diseases.

Objectives of the study were to understand the
clinico-pathological profile, clinical examination,
radiological and intraoperative findings, treatment
outcomes in patients who underwent ESS for or-
bital pathologies.

MATERIAL AND METHODS

Study setting

This descriptive study was conducted in the De-
partment of Otolaryngology - Head and Neck Sur-
gery, KMC, Manipal, during July 2010 and July
2014.

Patients’ selection

Those patients who underwent ESS for orbital
pathologies during the study period were included
in the study.

Patients who have undergone ESS which have no
therapeutic or diagnostic value for their orbital pa-
thology were excluded from the study.
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Methodology

Prior to the ESS, patient data was collected using
an institutional Ethical Committee approved pro-
forma. Preoperative ophthalmological evaluation
and a plain computed tomography (CT) scan of
the nose, the paranasal sinuses and the orbit was
performed in all cases. Those who were suspected
to have intracranial complication underwent con-
trast enhanced brain CT and /or MRI and neuro-
logical evaluation.

A diagnostic nasal endoscopy (DNE) was done
preoperatively. Mucopus or allergic mucin or fun-
gal debris, if present, was collected using a nasal
swab and sent for culture. In cases with a suspicion
of neoplasia or invasive fungal sinusitis, biopsy was
taken for histopathological examination.

After completing other routine and relevant
blood investigations prior to surgery, patients were
taken for ESS with a written informed consent for
endoscopic approach. The consent for an open ap-
proach, if needed, was also taken in all cases.

All the patients underwent ESS, the extent de-
cided as per the nature of each patient’s disease.
During the surgery the goals set were:

1) Diagnostic aid by culture & sensitivity (C&S)

/ fungal culture/ tissue biopsy.

2) Drainage, decompression /debridement of

therapeutic intent.

Postoperative nasal packing was done for all
cases, except those patients in whom orbital and
optic decompression was done. On postoperative
day one (PODI), endoscopic cleaning was per-
formed to remove debris along with pack removal,
and patients were started on saline irrigations and
local steroid spray. Patients also received an oph-

thalmology evaluation. Systemic antifungals, like
fluconazole or itraconazole, were started for all
fungal culture positive cases. Patients were dis-
charged when they were symptomatically better
and fit for discharge. All patients received a mini-
mum of three postoperative endoscopic nasal
cleaning, excluding the one on PODI.

Upon discharge, all patients were followed up in
the 1% week, 3" week, 3" and 6™ months.

Data collected in the preoperative, postopera-
tive and follow-up period via the proforma were
then put together as the Master chart and was ana-
lysed using SPSS software.

RESULTS

A total of 24 patients underwent the ESS ap-
proach for management of diseases involving the
orbit during the study period.

Among the patients’ clinical profile, 12 patients
were diagnosed with orbital cellulitis and subperi-
osteal abscess, 6 patients had fungal rhinosinusitis
with orbital extension and 2 patients had sino-or-
bital cemento-ossifying fibroma. Other diagnoses,
such as frontal mucocele, sino-orbital transitional
cell carcinoma, sino-orbital inflammatory myoblas-
tic tumour, orbital subperiosteal hematoma, were
seen in one patient each. These results are tabu-
lated in Table 1.

Orbital cellulitis and subperiosteal abscess

A total of 12 patients underwent ESS as part of
the treatment for orbital cellulitis and subperios-
teal abscess. Their age ranged between 3-55 years

Table 1. Clinical conditions of the patients included in our study group.

Pathology Number of patients
Orbital cellulitis and subperiosteal abscess 12
Fungal rhinosinusitis with orbital extension 6
Sino-orbital cemento-ossifying fibroma 2

Frontal mucocele

Sino-orbital transitional cell carcinoma

Sino-orbital inflammatory myoblastic tumour

Orbital subperiosteal hematoma
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Figure 1. Symptomatology in patients with orbital cellulitis and subperiosteal abscess.

(with a mean age of 29.6 years), of which 2 were
paediatric patients and 10 were adults, with an av-
erage duration of 6.3 days (2 - 21 days). The most
common symptoms were proptosis and eyelid swell-
ing (present in all patients), followed by eye pain
(11 patients), nasal block (8 patients), mucopuru-
lent nasal discharge (b patients). 4 patients had
restriction of eye movements and 3 had fever at the
time of presentation. These symptoms are repre-
sented in Figure 1.

Out of 12 patients, 10 had acute rhinosinusitis
and 2 patients had acute dacryocystitis with lacri-
mal abscess. Two patients had diabetes mellitus as
a risk factor. One rhinosinusitis patient had given
history of nasal surgery, while another gave history
of septal trauma.

In the preoperatory imaging studies, 10 patients
had unilateral sinus disease, while 2 patients had no
sinus disease. Among the sinuses involved, the fron-
tal and ethmoid sinuses were involved in 10 patients,
the maxillary sinus in 9 patients and the sphenoid
sinus in 8 patients. Coming to the orbital findings,
proptosis and orbital fat stranding were present in
all 12 patients. 3 patients had orbital subperiosteal
abscess, 2 had lacrimal sac abscess and one patient
had dehiscence of the lamina papyracea.

Intraoperatively, pus was drained on elevation of
the lamina papyracea in 8 out of 12 patients, indi-
cating subperiosteal abscess. One patient had fron-
tal extradural abscess at the time of presentation.

Endoscopic approach alone was enough in 7 pa-
tients, while 5 patients needed combined endo-
scopic - external approach.

Histopathology reports of 4 cases showed evi-

dence of chronic rhinosinusitis. Bacterial growth
was observed in the culture of mucopus from 4 out
of 12 patients. Methicillin-resistant Staphylococcus
aureus, Methicillin-sensitive Staphylococcus au-
reus, Coagulase-negative Staphylococcus, Burk-
holderia cepacia were seen in one patient each.
There was complete recovery in terms of visual
improvement, subsidence of eye pain, watering of
eyes, proptosis and restriction of eye movements
comparable to disease prior state in all patients.

Fungal rhinosinusitis

6 patients presented with orbital complications
of fungal rhinosinusitis with an age ranging be-
tween 1 year to 80 years. Gender ratio observed as
male to female ratio was 1:1.

Out of the 6 patients, headache, decreased vi-
sion and eye pain was common among all five pa-
tients, except for the child. Other symptoms in
patients with fungal rhinosinusitis were proptosis
(4 patients), impaired color vision (4 patients),
fever (3 patients) and mucopurulent nasal dis-
charge (1 patient). The symptomatology of these
patients is listed in Figure 2.

Preoperatively, DNE showed unilateral mucopu-
rulent nasal discharge in the middle meatus and
the spheno-ethmoidal recess in four out of six
cases. On ophthalmological evaluation, visual im-
pairment or loss of perception of light was present
in 2 patients, counting of fingers at 1 meter was
affected in 2 patients and vision was normal in one
patient. Visual assessment could not be done in
one patient as it was a l-year-old baby. Restriction
of eye movements or absent movements were ob-
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Figure 2. Symptomatology of the patients with fungal rhinosinusitis.

served in two people, partial movements in 3 peo-
ple and it was normal in one patient. Corneal
opacity was noted in the child.

Diabetes mellitus (4 patients), immunocompro-
mising conditions (3 patients) and developmental
delay (the child) were the comorbidities present in
patients diagnosed with fungal rhinosinusitis.

Histopathological examination and fungal cul-
ture showed candida osteomyelitis in the paediatric
patient, mucormycosis in 2 patients, aspergillosis in
one patient and no fungus in 2 patients.

The surgical approach was endoscopic in all six
cases, five of the cases with therapeutic intention
and one case with diagnostic intention alone.

Mortality was 2 out of 6, visual deterioration was
observed in one case of invasive fungal sinusitis when
compared to the pre-disease state, and no improve-
ment in vision was noted in surviving invasive fungal
sinusitis cases. There was complete recovery of visual
and orbital symptoms of allergic fungal sinusitis.

Sino-orbital cemento-ossifying fibroma

Two boys of ages 10 and 12, with cemento-ossify-
ing fibroma underwent orbital surgery in the study
period. Both presented with proptosis and reduced
vision. History of previous optic nerve decompres-
sion and craniotomy was present for the 12-year-
old boy.

Radiological studies showed intracranial exten-
sion in one case and unilateral posterior ethmoids
involvement, abutting the optic nerve in the other
case (Figure 3).

Repeated optic nerve decompression and cra-
niofacial resection for the residual tumour was

done for one case, but the child was lost to follow-
up. Endoscopic partial excision (abutting the optic
nerve, preservation of vision) was done for the sec-
ond child and he is still on follow-up for 6 months
without any symptoms.

Sino-orbital transitional cell carcinoma

An 80-year-old female presented with complaints
of absent vision and eye movements in the right
eye. On examination, proptosis, a frozen eye with
absent perception of light in the right eye was
noted and orbital apex syndrome was diagnosed.

Figure 3. Cranio-facial, axial CT image showing cemento-ossifying
fibroma involving the right orbit, abutting the optic nerve.
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Figure 4. Cranio-facial CT imaging (coronal and axial slices) of inflammatory myofibroblastic tumor with intracranial extension.

The CT scan of the orbit and paranasal sinuses
showed a contrast enhancing mass in the right pos-
terior sinuses with extension into the orbital apex.
ESS with endoscopic biopsy from the orbit and
posterior sinuses was done.
Patient was lost to follow-up after histopatholog-
ical diagnosis of transitional cell carcinoma.

Frontal mucocele

A single case of a 56-year-old female presented
with complaints of proptosis, frontal headache for
2 months. She was a known case of diabetes melli-
tus and hypertension. DNE had no features of os-
teomeatal disease. The CT scan of the paranasal
sinuses showed a right frontal mucocele.

She underwent endoscopic marsupialisation of
the frontal mucocele. There was complete recovery
following the treatment.

Sino-orbital inflammatory myoblastic tumour

A l4-year-old boy presented with complaints of
left frontal headache, proptosis and eye pain. The
cranio-facial contrast enhancing CT (CECT) scan
showed a contrast enhancing mass in the left pos-
terior ethmoid and sphenoid with erosion of lam-
ina papyracea and extraconal involvement of the
orbit (Figure 4). DNE and biopsy were done and
were reported as inconclusive. Endoscopic endona-
sal resection of the mass was done and sent for his-
topathological examination. It was reported as an
inflammatory myoblastic tumour. The patient was
on regular monthly follow-up.

Sixth month after the surgery, the patient pre-
sented with seizures and the brain CECT revealed

a contrast enhancing mass in the posterior eth-
moid, orbit, with intracranial extension. Frontal
craniotomy and complete resection of the tumour
was done. The patient is now on regular follow-up
for 6 months without recurrence.

Orbital subperiosteal hematoma

A 12-year-old male presented with post-trau-
matic eye swelling and pain on the right side. The
child had no visual disturbance. The CT scan of
the orbit showed a subperiosteal hematoma involv-
ing the medial and lateral wall of the orbit.

Endoscopic and external drainage was done for
the child, following which complete recovery was
observed.

DISCUSSIONS

Endoscopic sinus surgery has two major roles in
the management of orbital diseases. One is for the
diagnosis and the other is for the treatment of or-
bital pathology.

Kai-Li Liang et al.? has described orbital compli-
cations secondary to bacterial rhinosinusitis, fun-
gal rhinosinusitis, skull base osteomyelitis and
mucoceles, subperiosteal hematoma, Graves’ dis-
ease, traumatic optic neuropathy and orbital blow-
out fracture, as the various indications for which
they have employed ESS. Over the years, many au-
thors have added on to the list of indications for
endoscopic endonasal approach to the orbit, like
resection of orbital cavernous haemangioma, man-
agement of benign tumours located at the orbital
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apex, resection of orbital extension of the sinona-
sal tumours, etc.

In our study, the indications for endonasal en-
doscopic approach to the orbit were orbital cellu-
litis and subperiosteal abscess, orbital subperiosteal
hematoma, sino-orbital candida osteomyelitis,
sino-orbital invasive fungal sinusitis, allergic fungal
sinusitis with orbital extension, sino-orbital transi-
tional cell carcinoma for biopsy, sino-orbital in-
flammatory myoblastic tumour and sino-orbital
cemento-ossifying fibroma.

For the management of orbital cellulitis and
subperiosteal abscess that did not respond ade-
quately to antibiotics, we have employed the endo-
scopic surgical approach alone in 7 patients.
Combined endoscopic - external approach was em-
ployed in 2 cases of lacrimal abscess and 3 cases
with associated lid abscess. Worsening of the oph-
thalmological function despite medical manage-
ment is an indication for surgical intervention*®.

Regarding the management of sino-orbital fungal
rhinosinusitis, endoscopic sinus debridement slows
the progression of the disease, reduces the fungal
load and provides a specimen for culture and histo-
pathologic diagnosis with limited morbidities®”. In
our cases, the surgical approach was endoscopic in
all 5 cases — 4 cases with therapeutic intention and
one case (candida osteomyelitis) with diagnostic in-
tention alone. All cases were treated with appropri-
ate antifungals for the time prescribed by the
physician after endoscopic resection.

Endoscopic marsupialization techniques are ef-
fective for the management of most cases of muco-
celes®. Our patient with frontal mucocele
underwent an endoscopic approach.

Open surgical resection carries a high morbidity
in the case of cemento-ossifying fibroma, given the
complex anatomy and critical neurovascular struc-
tures that occupy the orbital apex. Endoscopic optic
nerve decompression for benign tumours involving
the orbit is effective for improvement in visual func-
tion, as measured by visual acuity, visual fields, and,
in some cases, color vision®!’. In our study, there
was also improvement in vision of the patient follow-
ing decompression of the optic nerve.

Inflammatory myoblastic tumours have a predi-
lection for children and adolescents, although they
may arise as late as the eighth decade of life'’.
Complete surgical resection is described as the
treatment of choice for these tumours. Recurrence
can be high if the tumour is left behind as it is lo-
cally aggressive. There is no distant metastasis re-
ported. In our case, with the endoscopic approach,
there was recurrence of the tumour of the spheno-
ethmoid orbital complex, after 6 months, with in-
tracranial extension. The patient had to undergo

an open craniotomy approach to resect the intra-
cranial extension of the tumour. At the 8-month
follow-up the patient was asymptomatic without
any clinical or endoscopic evidence of recurrence.
Literature on this condition is limited for compar-
ing the endoscopic approach versus the open ap-
proach for clearance of the disease.

Acute orbital haemorrhage may be a visual emer-
gency, as vision can be promptly and irreversibly
lost!. In our study, we employed a combined ap-
proach as the hematoma was also involving the lat-
eral wall of the orbit. There was complete remission
of symptoms of proptosis in two days.

CONCLUSIONS

The transnasal endoscopic approach gives a bet-
ter panoramic view with increased illumination
and magnifications. Such visualization provides a
potential for more complete disease removal with
less impact on eye function and very low rate of
complications. The transnasal endoscopic surgical
technique for orbital and sino-orbital lesions is a
minimally invasive alternative to traditional inva-
sive approaches for selected patients and can
achieve favourable outcomes with very low morbid-
ity and less cosmetic compromise.

The orbital and sino-orbital lesions were man-
aged via an external fronto-ethmoidectomy and
lateral rhinotomy or even craniofacial approach,
which allow thorough exposure and excellent ac-
cess, but carry high postoperative morbidity.

The orbital diseases for which we undertook en-
doscopic endonasal approach included orbital
complications secondary to bacterial rhinosinus-
itis, fungal rhinosinusitis and mucoceles, subperi-
osteal hematoma, neoplastic conditions like
cemento-ossifying fibroma, inflammatory myoblas-
tic tumour and sinonasal transitional cell carci-
noma. Our results showed that ESS is effective and
better than an open approach in the management
of some of these orbital diseases.
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