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CASE REPORT

Orbital exenteration under trigeminal block:
An innovative method of regional anesthesia
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ABSTRACT

Orbital exenteration is a disfiguring operation involving the removal of the entire contents
of the orbit, with or without the eyelids. It is widely felt that such extensive surgery can
only be performed under general anesthesia. We report our experience with a patient
who underwent orbitalexenteration under trigeminal block with intravenous sedation.
A 68-year-old male patient was diagnosed to have orbital cellulitis (mucormycosis),
uncontrolled diabetes mellitus, ischemic heart disease, dilated cardiomyopathy with
severe left ventricular systolic dysfunction with severe pulmonary artery hypertension,
and nephropathy. We decided to avoid general anesthesia for such a high-risk patient
with many co-morbid illnesses. We gave trigeminal block using a 22-G spinal needle
with local anesthetic solution of bupivacaine 0.5% by classic approach. A standard
exenteration was performed and the patient tolerated the procedure well with no
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complications.
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INTRODUCTION

Orbital exenteration is an extensive surgery of the eye,
which causes the disfigurement of the face. It involves
the removal of the entire contents of the orbit, with or
without the eyelids, and was first described by Gaisford in
1963." The most common indications for these surgeries
are malignancies such as choroidal/lid/conjunctival
melanoma, basal cell carcinoma, sebaceous or squamous
cell carcinoma,P® lacrimal gland tumors,” and sino-nasal
tumors with orbital spread.® It is also indicated in benign
conditions such as end-stage socket contracture” and
infections such as mucormycosis."” It is widely felt that
such extensive surgery can only be performed under general
anesthesia. There are very few cases in literature reporting the
anesthetic management of orbital exenteration under local
anesthesia with sedation, but there are no cases reporting
orbital exenteration under trigeminal block. We report our
expetience with a patient who underwent orbital exenteration
under trigeminal block with intravenous sedation.
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CASE REPORT

A 68-year-old male patient was admitted with complaints
of pain in the left eye associated with redness for 3 days,
nasal block with discharge for 5 days, breathlessness for
10 days, and cough with expectoration for 10 days. He was
diagnosed to have fungal rhino sinusitis (mucormycosis),
orbital cellulitis (mucormycosis), uncontrolled diabetes
mellitus, ischemic heart disease, dilated cardiomyopathy
with severe left ventricular systolic dysfunction with severe
pulmonary artery hypertension, and nephropathy. He was
on treatment with insulin for diabetes, tablet ecospirin
for ischemic heart disease, and injection amphotericin for
fungal rhino sinusitis. He was proposed for left orbital
exenteration surgery. On examination, the patient was
drowsy. His pulse rate was 86/min, irregular in thythm, and
blood pressure measured in right arm in supine position
was 100/60 mm Hg. There was swelling of left eye with
discharge. Cardiovascular system examination showed split
in second heart sound. Respiratory system examination
showed bilateral extensive rhonchi and rales. Oxygen
saturation on room air was 91-92%. Airway examination
showed modified Mallampati score of 3. His fasting
blood glucose was 409 mg/dl and random glucose level
was 329 mg/dl. His hemoglobin was 10.7 gm/dl, blood
urea was 92 mg/dl, and serum creatinine was 2.0 mg/dl.
Serum sodium level was 133 mEq/L and potassium level
was 3.5 mEq/L. ECG showed right bundle branch block
pattern and Q wave in leads V1-V3. Echocardiography
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showed global hypokinesia of left ventricle with left
ventricular ejection fraction of 25%, severe pulmonary
arterial hypertension, dilated cardiac chambers with apical
clot in the right ventricle, and sclerosed aortic valve.
Chest radiography showed features of cardiomegaly and
congestive cardiac failure. Computed tomography (CT)
scan of paranasal sinuses with orbit showed pan sinusitis
and left orbital cellulitis with no intracranial extension.
Considering the risk factors like congestive cardiac failure,
sepsis, inadequate control of blood sugar, renal failure,
and ischemic heart disease with poor left ventricular
ejection fraction, grave risk consent was taken. All
standard monitors like pulse oximetry, non-invasive blood
pressure (NIBP) and ECG, were connected. Intravenous
access was obtained with 18 G cannula. Oxygen was
administered through nasal prongs.

Trigeminal block

The patient was placed in supine position with the head
in neutral position and the eyes staring straight ahead.
The anatomic landmark was marked at a point 3 cm
lateral to the angle of the mouth on the left side. The skin
over the cheek on the involved site was prepared with
povidone-iodine and draped. A skin wheal was raised with
a local anesthetic. A 22G, 10 cm-long spinal needle was
inserted here [Figure 1] and advanced upward toward the
mandibular condyle in a plane lining with the patient’s pupil
as the patient’s eyes stared ahead, and the trajectory was
cephalad toward the external auditory meatus. At a depth
of 5 cm, the greater wing of the sphenoid at the base of
the skull was contacted. The needle was withdrawn and
redirected more posteriorly to enter the foramen ovale. It
was then advanced 1.5 cm. Paresthesia at the mandible was
elicited, followed by paresthesia in the maxilla and orbit.
Before injecting the local anesthetic, the needle was carefully
aspirated to check for cerebrospinal fluid (CSF) and 2 ml
of lignocaine 2% with 5 ml of bupivacaine 0.5% was given.
Supraorbital and supratrochlear block was given with 0.5%

Figure 1: Trigeminal ganglion block technique
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bupivacaine 3 ml each. Intravenous sedation was given with
midazolam 1 mg and morphine 3 mg; Patient was monitored
all the time during surgery. Oxygen saturation was between
97% and 98%, blood pressute was ranging from 100/60 to
110/60 mm Hg, and heart rate was between 90/min and
106/min. The patient was specifically monitored for signs
of an oculo-cardiac reflex. A standard exenteration was
performed and the patient tolerated the procedure well with
no episodes of hypoxia or bradycardia. The patient was
comfortable during surgery. Blood sugar was controlled with
insulin 5 U bolus and at an infusion rate of 2U/h. Blood
sugar was between 170 and 220 mg/dl. Postoperatively pain
was controlled with injection tramadol 50 mg tid.

DISCUSSION

Orbital exenteration is commonly done in eldetly friable
patients with many co-morbid illnesses. It is commonly
done under general anesthesia. Most patients requiring an
exenteration are elderly, with significant co-morbidities,
like in our patient who had uncontrolled diabetes mellitus,
ischemic heart disease, dilated cardiomyopathy with severe
left ventricular systolic dysfunction with severe pulmonary
artery hypertension, and nephropathy, in which case general
anesthesia poses significant risks. We decided to avoid
general anesthesia for such a high-risk patient with many
co-morbid illnesses. We planned for regional anesthesia
and reviewed the literature for regional anesthesia for
orbit exenteration. Sedation in the form of intravenous
midazolam has previously been successfully used for the
management of intraoperative anxiolysis during routine
oculoplastic procedures performed on a day-case basis.['!
Cook et al. reported five patients who underwent orbital
exenteration under local anesthesia. In their study, local
anesthesia was provided with a 10 ml peribulbar injection
of bupivacaine 0.5% with adrenaline 1:200,000 and
5000 units of hyaluronidase. Thereafter, a further 10 ml
injection of bupivacaine 0.5% with adrenaline 1:200,000
was infiltrated locally around the orbital rims to directly
block the supratrochlear, supraorbital, infratrochlear,
infra-orbital, anterior ethmoidal, zygomaticofacial, and
zygomatico-temporal nerves. They demonstrated that
such extensive orbital surgery can be carried out safely
and satisfactorily in eldetly patients.'? We reviewed the
trigeminal nerve anatomy as the nerve supply of the
eyeball is mainly by the branches of trigeminal nerve,
namely, the supratrochlear, supraorbital, infratrochlear,
infra-orbital, anterior ethmoidal, zygomaticofacial, and
zygomatico-temporal nerves, as reported in Cook ez al’s
study. We, therefore, wished to enhance this technique for
the more extensive procedure of orbital exenteration, with
the understanding of anatomy and technical considerations
of trigeminal (gasserian ganglion) block.
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Trigeminal nerve anatomy

The trigeminal nerve [Figure 2| is the largest cranial
nerve, and is the great sensory nerve of the head and face
and the motor nerve of the muscles of mastication.!
The fibers of the sensory root arise from the cells of
the semilunar ganglion which lies in a cavity of the dura
mater near the apex of the petrous part of the temporal
bone. The trigeminal nerve ganglion (also referred to as
the gasserian ganglion) lies in the trigeminal cave (also
known as the Meckel’s cave), which is a dural invagination
in the petrous part of the temporal bone. The trigeminal
ganglion is bounded medially by the cavernous sinus,
superiorly by the inferior surface of the temporal lobe,
posteriorly by the brainstem, and anteriorly by its exiting
three branches (ophthalmic, maxillary, and mandibular).[*’
The dural pouch (trigeminal cistern) contains CSF and
lies behind the ganglion. The postganglionic fibers are the
sensory nerves to the face and exit via various foramina
at the base of the skull. From the semilunar ganglion, the
trigeminal nerve divides into three branches, ophthalmic,
maxillary, and mandibular. The ophthalmic and maxillary
nerves are purely sensory. The mandibular nerve has
sensory and motor functions.

The ophthalmic nerve or first division of the trigeminal
supplies branches to the cornea, ciliary body, and iris; to
the lacrimal gland and conjunctiva; to part of the mucus
membrane of the nasal cavity; and to the skin of the
eyelids, eyebrow, forechead, and nose. Just before entering
the orbit, through the superior orbital fissure, it divides
into three branches, lacrimal, frontal, and nasociliary. The
frontal nerve is the largest branch of the ophthalmic and
divides into two branches, supratrochlear and supraorbital.
The nasociliary branch gives rise to infratrochlear nerve.!*”

The maxillary nerve or second division of the trigeminal
carries sensory information from the lower eyelid and
cheek, the nares and upper lip, the upper teeth and gums,

Figure 2: Trigeminal nerve anatomy
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the nasal mucosa, the palate and roof of the pharynx, the
maxillary, ethmoid, and sphenoid sinuses, and parts of
the meninges. The maxillary nerve is divided into three
branches: the zygomatic, pterygopalatine, and posterior
superior alveolar nerves. The mandibular nerve supplies the
teeth and gums of the mandible, the skin of the temporal
region, the auricula, the lower lip, the lower part of the
face, and the muscles of mastication; it also supplies the
mucus membrane of the anterior two-thirds of the tongue.

Trigeminal (gasserian ganglion) block

Trigeminal nerve block provides hemi facial anesthesia
and is used predominantly in the diagnosis and treatment
of facial neuralgias like trigeminal neuralgia, post-herpetic
neuralgia, and recalcitrant herpes zoster opthalmicus.!'*"
Although its principal use is as a diagnostic block before
trigeminal neurolysis in patients with facial neuralgias,
it is possible that the trigeminal ganglion block with
local anesthetics can be used for surgical procedures
involving the face in those patients with severe underlying
cardiopulmonary disease.l'! It is contraindicated in
patients who have coagulation abnormalities or are taking
anticoagulant drugs.

It is a relatively underused procedure, mainly owing to the
difficulty of achieving a reliable block. Before proceeding
with the block, one should have a precise knowledge of the
anatomy, should be thoroughly familiar with the details of
the procedure, and should be fully aware of the potential
complications. Possible complications involve injecting
local anesthetic into subarachnoid space owing to the
close anatomic relation between trigeminal ganglion and
the dural reflection. Likewise, the needle passes through
highly vascular regions on its way to the foramen ovale, and
hematoma formation is a possibility. The block can also
be painful for the patient, and so, the patient may require
effective sedation before final needle placement.

CONCLUSION

We conclude in our case report that orbital exenteration
can be carried out safely and satisfactorily in elderly patients
with co-morbid illnesses under trigeminal block with
intravenous sedation.
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