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A B S T R A C T   

Introduction: Orbital tumors are heterogeneous lesions originating from various structures in the eyeball, 
including the extraconal, conal, and intraconal spaces. One orbital tumor type is a vascular tumor, such as a 
hemangioma. Hemangiomas are most common in women aged 20–64 years. They are painless and slow-growing, 
leading to proptosis. The diagnosis can generally be established by clinical examination and computed tomog-
raphy (CT) or magnetic resonance imaging scans. Orbital hemangioma management can involve regular 
observation of small and asymptomatic tumors or surgery for large symptomatic tumors. 
Presentation of case: We report a 20-year-old Asian woman who presented with swelling on the medial side of her 
right eyelid that had increased over the last three months. A non-contrast head CT scan showed a mass in the 
right eye's medial wall. The patient underwent a joint operation with an ophthalmologist to remove the median 
orbital tumor by transnasal endoscopic orbital surgery. Anatomical pathology examination of the tumor tissue 
identified hemangiomas. 
Conclusion: An endoscopic transnasal approach is a safe and effective way to access and manage an orbital tumor 
medial to the optic nerve. It is essential to have a multidisciplinary team with experience in endoscopic pro-
cedures. This patient had satisfactory results at their three-month postoperative follow-up. They reported no 
symptoms, and their CT scan did not show a relapsed mass in the right oculi region.   

1. Introduction 

Orbital tumors are heterogeneous lesions originating from various 
structures within the orbits [1]. These tumors are divided into primary 
and secondary lesions as extensions to the orbit from other structures 
[1,2]. Based on its origin and histology, one orbital tumor type is 
hemangioma [1]. Orbital hemangiomas are more common in women 
than men [3]. Nearly 70 % of cases occur in middle age, between 20 and 
60 years, and especially in women aged around 40 [4]. The most com-
mon intraorbital primary tumors in adults are cavernous hemangiomas, 
accounting for 4 % of all orbital tumors and 9 %–13 % of all intracranial 
cavernous hemangiomas [5]. A hemangioma diagnosis can generally be 
made via preoperative computerized tomography (CT) or magnetic 
resonance imaging scans. A CT scan can show intraconal and extraconal 
masses that are round and well-defined [6]. 

Endoscopic endonasal surgery was first used to treat inflammatory 
sinonasal disease in the late 1980s. Advances in technology have 
enabled better visualization, safety, and surgical efficacy. Early reports 
of applying the endoscopic endonasal approach to lesions of the skull 
base and orbital apex were restricted to diagnostic biopsies rather than 
complete excisions. Articles by Herman and by Mir-Salim and Berghaus 
described the first cases of endonasal endoscopic orbital tumor excision 
and endonasal microsurgery in 1999 [7]. 

Currently, the posterior orbital masses located medial and inferior to 
the optic nerve can be safely accessed endoscopically. This approach can 
still be developed for use with lesions located lateral to the optic nerve 
[5,8,9]. Here, we report a hemangioma case successfully treated with 
functional endoscopic sinus surgery (FESS) using a uninarial approach 
according to the surgical case report guidelines [10]. 
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2. Presentation of case 

The ophthalmology department consulted a 20-year-old Asian 
woman with the chief complaint of swelling in the right eyelid that 
increasing over the last three months. The patient had a history of 
bloody tears two weeks before attending the hospital and felt pain when 
moving the eyeball medially. The patient had no history of decreased 
vision in the past three months. 

Physical examination showed mild swelling in the right eye with 
limited eye movement (Fig. 1). On the cornea and scleras, the best- 
corrected visual activity (BCVA) of the right and left eyes was 10/10. 
Anterior rhinoscopy, otoscopy, and pharyngoscopy did not show any 
abnormalities. 

A non-contrast head CT scan (Fig. 2) showed a mass in the right 
orbital medial wall with mild prolapse. Laboratory tests and chest ra-
diographs were within normal limits. We planned joint surgery with an 
ophthalmologist to remove the tumor. 

The patient underwent FESS, including an uncinectomy, middle 
meatal antrostomy, and anterior and posterior ethmoidectomy. Then, 
the right lamina papyracea was resected, followed by an incision in the 
orbital septum. The tumor mass was reddish with an uneven surface and 
soft consistency originating from the right median orbit. We precisely 
and bluntly released the tumor from the attachment (Fig. 3). Anatomical 
pathology examination of the tumor tissue determined it was a hem-
angioma (Fig. 4). 

Postoperatively, the patient received analgesics, broad-spectrum 
antibiotics, and 120 mg of propranolol daily. Patients are followed-up 
in the Outpatient Department in the first and third postoperative 
months. The patient's results showed no abnormalities in both eyes with 
BCVA 10/10 and movements within normal limits, with no ptosis or 
other complications. Head CT scans with contrast at one and three 
months postoperatively showed no residual mass in the inferomedial 
part of the wall and no signs of recurrence. 

3. Discussion 

Patients often present with proptosis due to a slowly growing orbital 
mass, which accounts for ~70 % of cases [4,11,12]. Exophthalmos is 
typically progressive, depending on the anatomical location, and may or 

may not be axile, painless, and non-pulsatile until a complication occurs 
(e.g., thrombosis, hemorrhage, or inflammation). Discovery is some-
times accidental. Hyperopia is caused by intra-conical tumors com-
pressing the globe's posterior surface. Compression of the optic nerve is 
rare and causes papillary edema or even choroidal folds in the fundus, 
reducing visual acuity [12]. 

Imaging plays a significant role in diagnosis. The cavernous hem-
angioma is a well-defined, hyper-echogenic, and homogeneous mass on 
ultrasonography (US) [12]. Color Doppler US shows significant vascular 
spaces with low flow [6,12,13]. Hemangiomas appear as a well-defined, 
homogenous mass with a slightly more hyperdense appearance than the 
ophthalmic muscles on a CT scan. Small calcifications or bone remod-
eling can occur. Mild contrast enhancement is a common proptosis 
feature because of its low vascular flow [11]. Magnetic resonance im-
aging should be used to evaluate the potential compressive impact, 
particularly on the optic nerve. The lesion is well-defined and oval- 
shaped. The diagnosis is highly suggested when a typical cavernous 
hemangioma of the orbit presents as a well-defined homogenous mass 
with isointensity or mild hypo intensity in T1-weighted sequences and 
greater intensity than muscles in T2-weighted sequences [12]. 

Histologically, orbital cavernous hemangiomas comprise numerous 
large vascular spaces surrounded by stroma and endothelial cells, 
separated by fibrous septa, and covered with a fibrous pseudocapsule. 
They lack a main arterial supply. Many of these lesions' lumens have 
intralesional thrombosis due to their typical slow vascular flow and 
stasis [4]. 

A cavernous hemangioma's vessel walls will stain positively for 
classic vascular endothelium markers (cluster of differentiation 31 
[CD31] and 34 [CD34]) and negatively for a lymphatic endothelial 
marker (podoplanin [D2–40]). Additionally, in cavernous hemangi-
omas, glucose transporter 1 (GLUT-1) immunostaining is negative, and 
marker of proliferation Ki-67 expression is either low or negative [4,14]. 

A panel of 23 international multidisciplinary teams in endonasal 
skull-base surgery and endonasal orbital tumor developed a modified 
Delphi method. They created the Cavernous Hemangioma Exclusively 
Endonasal Resection (CHEER) stage system (Table 1) [5], which is used 
to more accurately identify the location and stage of orbital hemangi-
omas that may be amenable to endonasal endoscopic surgical excision. 
This staging method categorizes orbital hemangiomas into seven 
different anatomical locations or stages based on the lesion's intraconal 
or extraconal location, relationship to the ocular artery's muscular trunk, 
and vertical interaction with the medial rectus muscle. This study 
indicated that the panel preferred a binarial and two-surgeon strategy 
over an uninarial and one-surgeon approach with progressing lesion 
stage [5]. 

Surgery and observation are the two main methods used to treat 
orbital cavernous hemangiomas. Sclerotherapy, pingyangmycin intra-
lesional therapy, and stereotactic radiosurgery are alternative treatment 
options that may be used in uncommon and exceptional cases. Goals and 
indications for treatment vary on the specific modality. Surgical therapy 
is required in cases where lesions cause severe symptoms such as optic 
nerve compression, disfiguring cosmesis, and extraocular gaze restric-
tion [4]. Intraconal lesions inferior and medial to the optic nerve are 
recommended for the transnasal endoscopic technique, notably 
cavernous hemangiomas, which can be easily handled with minimal 
rupture risk, making them excellent for transnasal management [5]. 

A maxillary antrostomy is typically performed after a sphe-
noethmoidectomy to provide access to the orbital floor using a 0◦ optic 
and an 18 cm rigid endoscope. The floor of the orbit and the bony medial 
portion of the lamina papyracea are then located and excised using a 45◦

optic. The periorbita is precisely opened with a sickle knife and endo-
scopic microscissors after being carefully separated from the underlying 
bone. The tumor becomes visible and is removed after being separated 
from the periorbital fat. The dissection corridor for intraconal lesions 
that are medially and inferiorly positioned is between the medial and 
inferior rectus muscles. They are identified and isolated using a vessel 

Fig. 1. The patient's ocular appearance. A mild prolapse (yellow arrow, front 
view) was observed on their lower right eyelid. 

R. Finisanti et al.                                                                                                                                                                                                                                



International Journal of Surgery Case Reports 103 (2023) 107898

3

loop as they insert on the globe before retraction. A limited bipolar 
cautery and thorough sharp dissection are used to locate and remove the 
tumor once the intraconal corridor has been developed [5]. 

Choosing a uninarial or binary approach depends on the tumor's 
location and size and the treating surgeon's preference [15–17]. A 
uninarial approach is recommended for stage I to III tumors. The 
multidisciplinary panel that developed the CHEER staging system pre-
fers a three- or four-hand dissection for all but stage I tumors. Therefore, 
three- or four-hand dissection would be used through a single naris for 
stage II and stage III. As indicated, the panelists advise using a binarial 
approach for later-stage tumors, likely because it provides better lateral 
access through the contralateral naris without the need for angled 

instrumentation and more workspace for three- or four-hand dissection 
[5,9,18]. We chose a uninarial approach because the tumor lesions were 
extraconal. 

Preserving orbital volume is the primary reason for considering 
medial orbital wall reconstruction—especially when resectioning large 
intraconal or extraconal lesions—placing orbital fat over exposed mus-
cles outside the eye to prevent scarring. A surgeon should avoid orbital 
fat because it can cause orbital volume decrease, enophthalmos, and 
diplopia [9]. 

In a large case series, tumor recurrence was not reported when le-
sions were removed entirely. However, recurrence may occur when 
tumors are incompletely removed [19]. Yan and Wu [20] reported three 

A B C

Fig. 2. Non-contrast head CT scan. The (A) axial, (B) coronal, and (C) sagittal views showed a mass on the inferomedial wall of the right orbit (red arrow).  

Fig. 3. Transethmoid endoscopic surgery. (A, B) FESS procedures. (C) Right and deepened lamina papyracea resection for tumor visualization. (D) Tumor 
detachment from surrounding tissue (arrow). (E) Debulking tumor (arrow). (F) Administration of the hemostatic gelatin sponge on surgical wound defects. 
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incidences of recurrence in nine incompletely removed patients. The 
basic fibroblast growth factor (bFGF) is expressed by orbital cavernous 
hemangiomas and can promote the development of vascular smooth 
muscle and endothelial cells, which may contribute to tumor progres-
sion. Even after the tumor has been completely excised, the produced 
and remaining bFGF may retain the ability to promote cavernous 
hemangioma development [19]. 

4. Conclusion 

An endoscopic transnasal approach is a safe and effective way to 
access and manage an orbital tumor medial to the optic nerve. It is 
essential to have a multidisciplinary team with experience in endoscopic 
procedures. This patient had satisfactory results at their three-month 
postoperative follow-up. They reported no symptoms, and their CT 
scan did not show a relapsed mass in the right oculi region. 
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