
HE orbit is a small compartment containing very deli-
cate structures that are essential for the function of
vision. Approaches to treat orbital diseases should pro-

vide a good exposure of anatomical structures and allow
preservation of their function, such as ocular motility and
visual acuity. Additionally, in the cases of exophthalmos or
ocular deviation, surgery should maintain or improve a pa-
tient’s physiognomical appearance.

Several approaches to the intraorbital space have been
described in the literature.3,5,8,12 Most require bone removal
through orbitotomies and/or craniotomies. 

More recently, transconjunctival approaches have been
reported as suitable for the removal of tumors located in the
inferomedial, basal, and lateral region of the orbit.4,7 More-
over, they preclude the need for bone resection and subse-
quent reconstruction, offering less extensive and traumatic
approaches.4

In an attempt to maintain this philosophy and to provide
an increased operative exposure, we describe a transcon-
junctival approach combined with an eyebrow incision in
which bone removal or intraconal muscle sectioning are
not required. It provides access to the superior, medial, lat-
eral, and inferior quadrants of the orbit, depending on the
extension of the conjunctival and eyebrow incisions. Thus,
complete exposure and resection of very large intraorbital
lesions are feasible with minimal invasiveness and reduced
morbidity.

Surgical Technique

The patient is positioned supine after induction of gener-
al anesthesia. According to the location of the lesion, the
conjunctival and the eyebrow incision are extended more
laterally or medially.

The transconjunctival approach is initiated by making an
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incision at the canthal angle and following in the canthal
skin crease (Fig. 1). After canthotomy, the connections of
the lateral canthal tendon to the orbital septum and perior-
bita are released.16 The eyelids are spread apart and the in-
ferior fornix is exposed. Beginning laterally, the conjuncti-
va is incised in the inferior fornix and extended medially
(Fig. 2). The lower lid is divided into preseptal, septal, and
postseptal regions.6 The preseptal region includes skin, sub-
cutaneous tissue, orbicularis oculi muscle and suborbicu-
laris fascia, and the septal region contains the orbital sep-
tum and tarsal plate.6 The postseptal area includes the

palpebral conjunctiva and the extension of the orbital fat.6
Thus, the postseptal route is preferred, because preseptal
access may lead to ectropion due to septal damage.6 The
capsulopalpebral fascia, a fibrous white band, is exposed
over the inferior orbital rim.12 Opening the capsulopalpe-
bral fascia, the periorbita is seen. Following its incision, the
orbital contents are visualized, and access to the intraconal
space is achieved after retracting the ocular globe superior-
ly (Fig. 3). The microscope is then brought on the operative
field to allow a better visualization of the muscular and ner-
vous structures. At this point, the basal, the inferomedial,
and the inferolateral regions of the orbit can be accessed.
The lateral rectus muscle, laterally, and the medial rectus
muscle, medially, are the limits of the exposure. The inferi-
or, medial, and lateral portions of the optic nerve can be
fully visualized. 

According to the region of the orbit to be approached, an
eyebrow incision is made medial or lateral to the supraor-
bital nerve. The incision’s extension varies from 2.5 to 4
cm, depending on the required exposure. The orbicularis
oculi muscle is incised, and the superior orbital rim is
exposed. The eyebrow and the conjunctival incisions are
connected by a subperiosteal dissection. A self-retaining
retractor is used to spread the soft tissue apart. Gentle dis-
section allows separation of the periorbita from the superi-
or orbital rim and orbital roof, as well as medial or lateral
orbital wall dissection, according to the skin incision. After
opening the periorbita, the globe is then retracted inferiorly
(Fig. 4). The superior rectus–levator muscle complex, the
lacrimal gland, and the superior, lateral, and medial por-
tions of the optic nerve may be fully exposed. Depending
on the skin incision, the lateral or medial rectus muscle may
be also exposed. 

Following tumor resection, the orbicularis oculi muscle
is approximated and the skin is closed using interrupted
sutures or intradermic suture.
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FIG. 1. Artist’s drawing. The transconjunctival approach is ini-
tiated by making an incision at the canthal angle and following in
the canthal skin crease.

FIG. 2. Beginning laterally, the conjunctiva is incised in the
inferior fornix and extended medially.

FIG. 3. After incision of the periorbita, the orbital contents are
visualized, and access to the intraconal space is achieved after re-
tracting the ocular globe superiorly.
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Regarding the transconjunctival approach, the periorbita
and capsulopalpebral fascia do not need to be closed. The
conjunctiva is closed with a running 8-0 absorbable suture.
The canthal tendon is fixed to the orbital rim with Prolene.
The canthal crease skin may be closed using interrupted su-
tures or intradermic suture. 

Illustrative Case

This 40-year-old woman presented with a 6-month his-
tory of increasing left-eye proptosis associated with
decrease of visual acuity. Computed tomography scanning
revealed a very large, well-circumscribed tumor in the left
orbit. Magnetic resonance imaging demonstrated a large,
well-delimitated enhancing mass occupying the superior,

lateral, inferior, and central portions of the orbit. The optic
nerve was severely compressed by the tumor (Fig. 5). 

A combined transconjunctival–eyebrow approach was
planned to remove the tumor. A lateral eyebrow incision
was made first, and the tumor was partially shrunken using
bipolar forceps. Afterward the transconjunctival approach
was performed, and the inferior portion of the mass was
then reached. The tumor was significantly reduced in size
by step-wise shrinking. The mass could be totally removed
while preserving all nerves and muscles.

The postoperative period was uneventful and there were
no postoperative deficits. The patient’s visual acuity re-
mained stable. Immediate postoperative MR imaging de-
monstrated radical tumor resection (Fig. 6). The patholo-
gical report indicated the specimen was a cavernous
hemangioma. 

Discussion

Most approaches used to remove orbital tumors typical-
ly include bone removal (orbitotomies) with or without cra-
niotomies. 

In 1889, Krönlein8 first described the lateral orbitotomy,
which became the preferred approach in the pre–computed
tomography era for resecting orbital lesions. McNab and
Wright13 performed surgery in 85 cases of cavernous
hemangiomas and used a lateral orbitotomy in 71 of them.
Three of their patients suffered from visual loss postopera-
tively.

Transcranial approaches have been preferentially used
by neurosurgeons. In the pre–computed tomography era,
Dandy3 resected 24 orbital tumors via a subfrontal tran-
scranial approach. Because the tumor’s exact location was
in question, many other authors have used transcranial
access routes.11 Moreover, the belief existed that excessive
orbital edema could occur after surgery and transcranial
orbital decompression could save the visual acuity of the
patient in this case.4

Recently, Missori et al.14 undertook surgery in 23 patients
with cavernous hemangiomas by first performing transcra-
nial orbitotomies. Three patients presented with ptosis after
surgery and in 8 patients visual acuity worsened after the
operation. In another study involving 13 patients in whom
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FIG. 4. According to the region of the orbit to be approached, an
eyebrow incision is made medial or lateral to the supraorbital
nerve. A lateral eyebrow incision is shown in the illustration. After
opening the periorbita, the ocular globe is then retracted inferiorly
and the superior intraorbital contents are accessed.

FIG. 5. Axial (left) and coronal (right) T1-weighted Gd-enhanced MR images showing an enhancing, very large mass
involving the superior, lateral, inferior, and central portions of the orbit. The optic nerve was severely compressed by the
tumor.
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surgery was undertaken through a frontal craniotomy, one
patient experienced visual loss after the procedure.1

More recently, transconjunctival approaches have been
used in the treatment of intraorbital tumors, and the rates of
morbidity and no mortality have been very low.9,10 Kiratli et
al.7 reported on 24 patients in whom a transconjunctival ap-
proach was used to excise intraconal cavernous heman-
giomas. In the postoperative period, vision improved in 8
patients and remained stable in the others. No patient had
visual acuity aggravation.7

Transconjunctival approaches have also been described
for minimally invasive orbital decompression and for the
treatment of orbital fractures.2,6,12

Transconjunctival approaches offer several advantages
to the patient and surgeon. The approach produces no visi-
ble scar and reduces the incidence of enophthalmos be-
cause the orbital wall is not removed. Thus, the patient may
have his proptosis corrected after tumor resection without
fat herniating through the orbitotomies and consequent
enophthalmos (based on the Hertel curve).15

As no bone removal is required, this is a minimally inva-
sive procedure. Thus, trauma to the surrounding orbital
structures is reduced and only a short operative time is re-
quired. 

However, there are limitations concerning its applicabil-
ity: 1) Lesions located purely in the orbital apex cannot be
adequately exposed by this approach. The more anteriorly
the anterior portion of the tumor is, the better the achieved
exposure. 2) Lesions in the medial, inferior, and lateral
quadrants of the orbit are well reached by this via this expo-
sure, whereas lesions situated in the superior orbital portion
are not adequately visualized. 

Therefore, a combined access should be considered in
selected cases. Depending on the location of the eyebrow
incision, the superomedial or-lateral (or both) parts of the
orbit can be widely reached. All orbital quadrants can be
reached easily with reduced operative time. 

The only major surgical limitations for this combined ap-
proach are tumors that extend extraorbitally (intracranial
or-facial) and tumors located in the orbital apex. 

The anular tendon, which arises from the rectus muscles,
involves part of the superior orbital fissure and part of the
optic foramen. The lacrimal nerve, the trochlear nerve, and
the frontal nerve pass through the superior orbital fissure
outside of the anular tendon. The oculomotor nerve, the

abducent nerve, and other small nerves penetrate into the
orbit through the oculomotor foramen. The orbital apex
includes this transition area between the intracranial and-
orbital space, which can only be entirely exposed by open-
ing the optic canal and the superior orbital fissure via a
transcranial approach. The orbital space just anterior to the
anular tendon can be exposed through a transconjunctival
approach. 

In summary, even very large orbital tumors can be re-
sected after taking a minimally invasive combined trans-
conjunctival–eyebrow approach. In using this technique,
there are no risks of cerebrospinal fluid leakage or signifi-
cant blood loss during the procedure, no bone removal or
reconstruction is required, and the patient recovers satis-
factorily in a short postoperative time. The access allows an
excellent exposure of the orbital structures and the angle of
view is very favorable for the surgeon. Because there is no
fat herniation in the operative field, the surgeon has an
increased facility for spatial orientation. The cosmetic
results are very satisfactory, because the incisions are small
and hidden, the incidence of enophthalmos is low, and there
is no temporal muscle atrophy.
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FIG. 5. Postoperative axial (left) and coronal (right) MR images demonstrating complete removal of the cavernous
hemangioma. 
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