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Abstract
Background: The aim of this study is to evaluate safety and e�cacy of transconjunctival cryo-assisted
orbitotomy for extraction of intraconal cavernous hemangioma.Methods: The study was performed at the
Mansoura ophthalmic center, Mansoura University, Egypt from May 2017 to August 2018, It included 18
patients with orbital intraconal cavernous hemangioma. In all cases, preoperative orbital MRI(magnetic
resonance imaging) with contrast was performed, transconjunctival approach was used and cryo-
assisted extraction of the lesions was performed. Cases were followed for six months after
surgery.Results: This study included 18 patients with intraconal cavernous hemangioma, ten females
(55.6%) and eight males (44.4%) with a mean age 35.6 years. Eight cases (44.5%) were lateral to the optic
nerve, four cases (22.2%) were above the optic nerve, and six cases (33.3%) were below the optic nerve.
Postoperative complications included three cases (16.7%) with postoperative diplopia due to lateral
rectus paresis that improved in all cases within six months, one case (5.6%) with postoperative
retrobulbar hemorrhage and proptosis that resolved within two weeks without sequelae, and four cases
(22.2%) showed subconjunctival hemorrhage which resolved within two weeks. Of the two cases with
drop of visual acuity preoperative, one case (5.6%) showed improvement of and one case (5.6%) did not
improve. Conclusions: Transconjunctival orbitotomy assisted by the use of the cryoprobe for excision of
intraconal cavernous hemangioma represents a good approach with minor resolvable complicationsTrial
registration: Mansoura institutional review board (IRB)registration number: R/17.05.26 registration date:
10/5/2017 Keywords: transconjunctival orbitotomy, cryo-assisted extraction of hemangioma, intraconal
cavernous hemangioma.

Background
Cavernous hemangioma is the second most common cause of proptosis after thyroid eye disease. (1-3)

The intraconal space is the most common location for this tumor, so it mostly presents with painless
slowly progressive, axial proptosis, diplopia and compressive optic neuropathy may occur in large
lesions. (4-5)

Standard lateral orbitotomy with bone �ap is the most common approach for lesions lateral, superior and
inferior to the optic nerve. However, it is a long procedure and it is di�cult to excise medial intraconal
lesions using this procedure. (4-5)

 Transconjunctival orbitotomy is gaining popularity in recent years, being a less traumatizing and more
cosmetic approach compared to lateral orbitotomy. Use of the standard retinal cryoprobe helps the
application of a good grip to the lesion and a safer extraction. (6)

In this study we try to evaluate the safety and e�cacy of transconjunctival cryo-assisted extraction of
intraconal cavernous hemangioma of the orbit assisted by cryoprobe.

Methods
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This is a prospective interventional case series that was performed in Mansoura ophthalmic center,
Mansoura University from May 2017 to August 2018. It included 18 patients with intraorbital, intraconal
cavernous hemangioma. Cases were selected from the outpatient clinic of the Mansoura ophthalmic
center presenting with axial proptosis.

Inclusion criteria:

Intraconal cavernous hemangioma was diagnosed on bases of clinical features of slowly progressive
axial proptosis with or without compression of the optic nerve and supported by orbital magnetic
resonance imaging(MRI) with contrast and con�rmed postoperative by histopathology of the excised
lesions.

Exclusion criteria:

Intraconal non-compressible solid lesions simulating cavernous hemangioma e.g. schwannoma, solitary
neuro�broma, and �brous histiocytoma were excluded because these lesions  being solid need wider
exposure through lateral orbitotomy.

We differentiated cavernous hemangioma from other solid lesions by:

1. Clinically cavernous hemangioma produces less marked proptosis compared to other variants even
if it is large in size being compressible.

2. MRI with contrast shows moderate enhancement with �lling of the angioma from the center to the
periphery, others show �lling from the periphery to the center (Fig.1).

3. Intraoperative ; the angioma is compressible bluish lesion but others appear grayish and solid.

In all cases, full ophthalmological examination was performed including; visual acuity testing, ocular
motility testing, pupil examination for detection of afferent pupillary conduction defect, slit-lamp
examination of the anterior segment, posterior segment examination by indirect ophthalmoscopy for
detection of optic disc swelling and choroidal folds and measurement of ocular tension by applanation
tonometer was performed.

The degree of axial proptosis was measured using Hertel’s exophthalmometer and horizontal and vertical
displacement was measured using two rulers.

MRI with contrast was performed for all cases and showed an intraconal well-de�ned rounded or oval
mass iso-intense to the muscle in T1 and hyper-intense to the muscle in T2 and presumed to be cavernous
hemangioma. Eight lesions were lateral to the optic nerve, four above and six below the optic nerve.

After getting an ethical approval from the Mansoura Institutional Review board (IRB), A written consent
was taken from all patients and all surgeries were performed under general anaesthesia.
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180o periotomy was fashioned in the conjunctiva and the site was chosen according to the location of
the lesion in the orbit e.g. for lesions located in the intraconal space superior or lateral to the optic nerve, a
conjunctival incision between the superior and inferior recti was performed and for lesions inferior to the
optic nerve a conjunctival incision between the lateral and medial recti was performed.

The two exposed recti muscles were retracted and widely separated using muscle hooks. A cotton-tipped
applicator is used for blunt dissection of the orbital fat until exposure of the anterior border of the lesion
(Fig.2). Then, the surrounding �uid and blood were dried and the standard retinal cryoprobe( with a tip
diameter of 2.5mm) was applied and turned on until an ice ball was formed, the probe was twisted to the
right and left until the hemangioma become separated from the surrounding tissues and removed (Fig.3).

Hemostasis was done by using the diathermy to cauterize vessels on the surface of the mass before
application of the cryoprobe and the pedicle of vessels on the posterior surface of the mass after
extraction, the conjunctiva was closed with polyglactin sutures 6/0.

All excised masses were sent for histopathology and con�rmed to be cavernous hemangioma.

Postoperative systemic antibiotics and topical combined antibiotic/steroid eye drops were used for one
week. Patients were followed up at one day, one week, one month, three months and six months after
surgery.

Results
This study included 18 patients with intraconal cavernous hemangioma, ten females (55.6%) and eight
males (44.4%) with a mean age of 35.6 years (ranging from 21 to 52 years). All cases presented with
axial proptosis: two cases (11.1%) presented with vertical diplopia and two cases (11.1%) presented with
a drop of visual acuity (best corrected visual acuity was 0.3 and 0.5) with optic disc swelling in addition
to proptosis.

All lesions were located in the intraconal space: eight lesions (44.5%) were lateral to the optic nerve, four
(22.2%) were located above the optic nerve, and six (33.3%) were located below the optic nerve.

Postoperative complications included; three cases (16.7%) showed postoperative diplopia due to lateral
rectus muscle paresis that improved within six months, one case (5.6%) showed postoperative
retrobulbar hemorrhage and proptosis that was resolved within two weeks without squelae, four cases
(22.2%) showed subconjunctival hemorrhage that resolved within two weeks.

Visual acuity was not affected except in the two cases that presented preoperatively with a drop in visual
acuity. One case (5.6%) showed improvement (from 0.3 to 0.5) and the other case (5.6%) did not improve
due to long-standing optic nerve compression.

Discussion
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Lateral orbitotomy is traditionally used for approaching of intraconal cavernous hemangioma, as this
gives a wide surgical exposure. However, it is a time consuming major procedure requiring a visible skin
incision, a bone �ap creation and reconstruction and a risk of trauma to the lateral rectus muscle with
subsequent myopathy. Additionally, it is di�cult to approach lesions medial to the optic nerve using this
technique. (6)  

Transcranial approach is still used by neurosurgeons for the approach of intraconal space in spite of high
rate of morbidity including visual loss, ptosis, orbital hemorrhage, postoperative subdural hematoma and
meningitis. This technique should be reserved for lesions at the orbital apex or those with an intracranial
extension. (7)  

Since its introduction in 1980, transconjunctival anterior orbitotomy was used for approach of  the
intraconal space. It is not time consuming, gives better cosmesis compared to lateral orbitotomy with a
low risk of optic nerve affection and it can be tailored according to the location of the lesion. However,
transconjunctival orbitotomy technique was under-utilized because of the narrow space it presents,
inadequate exposure of deep intraconal lesions and subsequent postoperative complications. (8)  

For achievement of better results with transconjunctival approach, the anterior border of the lesions
should be close to the posterior pole of the globe, because deeper lesions close to the orbital apex will be
masked by the orbital fat and therefore more di�cult to handle. (9)

In this study we used the transconjunctival approach for intraconal cavernous hemangioma where the
mass was present lateral, above and below the optic nerve. All tumors were successfully extracted with
the aid of the cryoprobe that provided a good grip to the mass, facilitating removal without affection of
the surrounding structures. In this study three cases showed postoperative lateral rectus myopathy that
improved spontaneously within six months, one case showed postoperative retrobulbar hemorrhage that
did not compress the optic nerve and improved spontaneously, and four cases showed subconjunctival
hemorrhage. Two cases presented preoperatively with drop of vision; one of them showed improvement
and one case did not improve.  

Jin et al. (2008)  discussed several studies that had investigated transconjunctival access to the
intraconal space; Lazar et al. (1985) used the transconjunctival approach in 11 patients with intraconal
cavernous hemangioma and reported complete, uncomplicated removal of all tumors. Loewenstein et al.
(1993) in a study including 33 patients with cavernous hemangioma reported the same results as Lazar.
(9)  

Hayyam et al. (2005) reported complete removal of intraconal cavernous hemangiomas through a
transconjunctival approach in 24 cases, but in this study one of the patients lost vision due to optic nerve
trauma. (10)  

Xiang et al. (2008) performed transconjunctival cryo-extraction of 36 intraconal lesions; 35 of them were
cavernous hemangioma and one of them was diagnosed pathologically as neurilemoma. They reported
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that this approach is a safe. less traumatizing and less time consuming. (11)   

Renbeing et al. (2013) reported that transconjunctival approach is nearly equal to lateral orbitotomy as
regard improvement of proptosis and rate of complications with less operative time. (12)   

Cryo-extraction is best used in tumors and cysts containing �uid (blood or other �uid) rather than in solid
tumors, because freezing occurs on the surface of the tumor as well as in the stroma and �uid or blood
inside. Consequently, the outer and inner ice balls allow a strong grip to be applied by the probe, so
cavernous hemangiomas are ideal for this approach. (13)  

Gdal-On et al. used cryo-assisted extraction of intraconal hemangiomas and reported easy extraction in
lesions touching the globe, but they did not recommend this approach in deeper lesions reaching the
orbital apex, as it may endanger the apical structures. (14)      

Tsirbas et al. (2005) reported that use of the cryoprobe for removal of intraconal tumors through
transconjunctival approach decreased the complications of surgery. (15)  

Castelnuovo et al. (2019) used the cryoprobe to extract two orbital cavernous hemangiomas transnasally
and reported that the cryoprobes represent an adjunctive tool in extraction of �uid-�lled intraorbital
lesions.(16)

One of the limitations of this approach is the narrow working space, so the lesion’s anterior margin should
be adjacent to the globe for easy, safe, handling and removal of the tumors. However, more posterior
lesions will be more di�cult to manipulate and will be masked by orbital fat. Use of the standard retinal
cryoprobe provide a good grip to the mass even in deep lesions, without affecting the surrounding
structures.

In this study we found that use of the cryoprobe for extraction of the tumors helps removal of deeper
lesions that are not touching the back of the globe after exposure of a su�cient portion of the mass to
provide a good grip and after retraction of the surrounding fat. Retrobulbar hemorrhage and rupture of the
angioma are possible complications and should be avoided be good intraoperative hemostasis and
gentle dissection of the mass respectively.    

Conclusion
We concluded that, transconjunctival orbitotomy assisted by use of the cryoprobe for excision of
intraconal cavernous hemangioma represents a good approach with minor resolvable complications.
However it is worth noting that we did not meet any cases with hemangiomas medial to the optic nerve in
this study. Further comparative studies on a larger group of patients are needed for more evaluation of
safety and e�cacy of the technique.
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Figure 1

Axial MRI(T2-weighted image) demonstrates a well-de�ned, homogeneous intraconal mass hyperintense
to the muscle

Figure 2

intraoperative transconjunctival exposure of intraconal cavernous hemangioma
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Figure 3

intraoperative transconjunctival Cryo-assisted extraction of intraconal cavernous hemangioma
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