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Abstract
Orbital cavernous haemangioma (OCH) is a benign, slow-growing lesion of intracranial space. Especially,
lesions located at the tip of the angle to form adhesions to the optic nerve that remains extremely
challenging. This study investigated the clinical features and combined treatment of patients with OCH
who underwent orbital incision or decompression and incision. This was a retrospective observational
study. Between September 2015 and August 2018, Cases with pathologically confirmed orbital cavernous
haemangioma were treated with either of two eyelid incision approaches. The clinical features and
treatment outcomes were compared between groups. Forty-three patients with unilateral haemangioma
involving adhesion of the temporal and optic nerves were included in this study. Of the 43 patients, 60%
were women; the mean age was 40.2 years (range, 25-71 years). The main complaints were painless
progressive exophthalmos and visual impairment. Complete removal of the tumor was achieved in all
patients who underwent a standard lateral opening. Visual acuity (VA) was stable in 21 patients (91%),
whereas it worsened in 2 patients (8.6%). Complete tumor removal was achieved in all patients who
underwent lateral decompression. Visual acuity was initially stable in 20 patients (100%); at one week
postoperatively, visual acuity worsened in 1 patient (5%). Multivariable analysis showed that tumor
location (p < 0.001), the level of adhesions to the optic nerve (p < 0.001), and surgery options (correlation
coefficient r = −0.5, p < 0.001) were significantly associated with postoperative VA. Cavernous
haemangioma with orbital tip and optic nerve adhesion was accurately diagnosed and localized by
imaging examinations before surgery. Lateral opening and decompression combined with
decompression effectively enlarged the orbital volume and reduced the internal pressure of the eyelid.
Patients were followed up for at least six months with no recurrence after either surgical procedure

Introduction
Orbital cavernous haemangioma is the most common benign tumor originating in the septum in adults,
constituting 14.82% of orbital tumors [1, 2]. It is a vascular lesion that constitutes a well-defined
hamartoma composed of irregular thick-walled and thin-walled sinusoidal vascular channels[2].
Although cavernous haemangioma is histologically benign, it is disabling and considered to be
anatomically or positionally malignant due to compression of inner or adjacent structures[3]. In
particular, haemangiomas located at the tip of the angle increase due to repeated bleeding and form
adhesions to the optic nerve, thereby raising intraocular pressure through the increased volume; thus,
surgical removal lesions at this location is exceptionally challenging.
The application of modern imaging techniques such as computed tomography (CT) and magnetic
resonance imaging (MRI) has significantly improved the preoperative positioning and qualitative
accuracy [4, 5], but there remain many deficiencies, such as the degree of adhesion of the tumor and
assessment of the integrity of the capsule [6]. Therefore, the choice of surgical approach for orbital
tumors requires accurate imaging and the reduction of surgical complications.
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At present, there are various surgical methods for the treatment of apical haemangioma; however, to
date, research on OCH has focused on the classic lateral incision, transcranial approach,
transconjunctival approach, supraorbital approach, and the transnasal endoscopic, etc. [7-10]. The
traditional standard lateral open surgery method involves cutting the iliac crest and the superior or
inferior iliac crest, which can expose the surgical field of vision and reduce the occurrence of
comorbidities [11]. It is often applied to the side of the eyelid or small lesions at the base of the iliac
crest. The supraorbital approach is used to remove lesions located on the back of the eyelid; the
transcranial approach can remove large lesions located inside the optic nerve[12]. The transnasal
endoscopic approach can remove smaller
lesions[13]. However, each of these methods has distinct advantages and disadvantages; these may
include invasiveness and associated neurological complications, or incomplete removal. Lateral sacral
decompression combined with decompression is advantageous because it allows complete removal of
lesions located in the muscle cone, which exhibit adhesion to the optic nerve and are 15-30 mm in
diameter; however, intraoperative and postoperative angle pressure is increased, thereby conferring risk
of visual impairment.
Therefore, surgery and postoperative recovery remain challenging. However, combination lateral
orbitotomy and orbit decompression for the treatment of cavernous haemangioma in the orbital apex
may provide a new option for the treatment of cavernous hemangioma with massive adhesions around
the optic nerve.
Orbital cavernous haemangioma is the most common benign tumor originating in the septum in adults,
constituting 14.82% of orbital tumors [1, 2]. It is a vascular lesion that constitutes a well-defined
hamartoma composed of irregular thick-walled and thin-walled sinusoidal vascular channels[2].
Although cavernous haemangioma is histologically benign, it is disabling and considered to be
anatomically or positionally malignant due to compression of inner or adjacent structures[3]. In
particular, haemangiomas located at the tip of the angle increase due to repeated bleeding and form
adhesions to the optic nerve, thereby raising intraocular pressure through the increased volume; thus,
surgical removal lesions at this location is exceptionally challenging.
The application of modern imaging techniques such as computed tomography (CT) and magnetic
resonance imaging (MRI) has significantly improved the preoperative positioning and qualitative
accuracy [4, 5], but there remain many deficiencies, such as the degree of adhesion of the tumor and
assessment of the integrity of the capsule [6]. Therefore, the choice of surgical approach for orbital
tumors requires accurate imaging and the reduction of surgical complications.
At present, there are various surgical methods for the treatment of apical haemangioma; however, to
date, research on OCH has focused on the classic lateral incision, transcranial approach,
transconjunctival approach, supraorbital approach, and the transnasal endoscopic, etc. [7-10]. The
traditional standard lateral open surgery method involves cutting the iliac crest and the superior or
inferior iliac crest, which can expose the surgical field of vision and reduce the occurrence of
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comorbidities [11]. It is often applied to the side of the eyelid or small lesions at the base of the iliac
crest. The supraorbital approach is used to remove lesions located on the back of the eyelid; the
transcranial approach can remove large lesions located inside the optic nerve[12]. The transnasal
endoscopic approach can remove smaller
lesions[13]. However, each of these methods has distinct advantages and disadvantages; these may
include invasiveness and associated neurological complications, or incomplete removal. Lateral sacral
decompression combined with decompression is advantageous because it allows complete removal of
lesions located in the muscle cone, which exhibit adhesion to the optic nerve and are 15-30 mm in
diameter; however, intraoperative and postoperative angle pressure is increased, thereby conferring risk
of visual impairment.
Therefore, surgery and postoperative recovery remain challenging. However, combination lateral
orbitotomy and orbit decompression for the treatment of cavernous haemangioma in the orbital apex
may provide a new option for the treatment of cavernous hemangioma with massive adhesions around
the optic nerve.

Materials And Methods
Participants
This study was approved by the Medical Ethics Committee of Second People's Hospital of Yunnan
Province. Informed consent for the surgical procedures, obtained from all patients, was written. This
study included all patients referred from September 2015 to August 2018, all 43 patients with a
diagnosis of OCH were treated in our hospital after surgery by histopathology. The standard lateral
opening was performed in 23 patients (54%), while lateral decompression combined with decompression
was performed in 20 patients (46%).
Preoperative Evaluations
Preoperative eye examinations included assessment of visual acuity (VA; Snellen chart distance of 6
meters), eye movement, stereo vision, and pupillary reflex. Besides, the following evaluations were
performed: eyeball protrusion measurement (Hertel eyeball prominence), visual field test (Humphrey or
Goldman Perimetry), non-contact tonometry (NT-510, NIDEK, Japan) for fundus examination of
intraocular pressure and direct ophthalmoscopy (B-ultrasound (MD-2400S, China) for examination of
post-ocular condition;
computed tomography (Aquilion ONE, Toshiba), Magnetic Resonance Imaging (GE Optima MR360 1.5T,
US)
Computed tomography (CT) and magnetic resonance imaging (MRI) evaluations were performed as
follows (Figure 1): clear borders, rounded muscles, and unclear borders between the coronal tumor and
the optic nerve in all patients. Contrast enhancement showed a blood vessel in the posterior pole and
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revealed that the tumor was irregular or mulberry-like in shape. Contrast enhancement showed that the
posterior pole was burr-like, suggesting that the optic nerve exhibited different degrees of adhesion.
Orbital ultrasonography was performed in all patients to confirm the diagnosis of the tumor and the
location of the lesion. A subset of patients underwent orbital ultrasonography using type A and type B
ultrasound (10 MHz) to confirm the diagnosis of the tumor and the location of the lesion.
Surgical Indications and Approaches
Surgical indications for patients with clinical signs of intraorbital lesions included the following: (1)
visual impairment (Snellen chart visual acuity of less than 6 / 7.5); (2) progressive unilateral
exophthalmos (1.5 mm larger than the contralateral eye); (3) double vision; (4) OCH - related orbital pain;
(5) choroidal folds. Tumors were located in the tip of the iliac crest. Based on the results of computed
tomography or magnetic resonance imaging, 43 patients underwent lateral resection of the tumor: 23
received standard lateral resuscitation, and 20 received lateral resuscitation combined with
decompression surgery.
Surgical Approaches
The standard lateral orbitotomy approach was as follows: (1) the incision was extended to the affected
side, 1 cm from the eyelashes; (2) the periosteum was incised along the outer edge of the iliac crest; (3)
the exposed rim outer wall was separated, and the iliac crest was cut with a bone saw; (4) a cut was
made parallel to the upper and lower edges of the file.
The lateral opening combined with decompression approach was as follows (Figure 2): (1) standard
lateral opening was performed; (2) the outer wall of the angle was clamped; (3) a bite clamp was used in
combination with grinding to remove the lateral side of the angle; (4) when the bone was deep in the wall,
it was ground to the meninges of the temporal lobe, the lateral wall of the upper iliac cleft was opened,
and part of the bone of the lacrimal gland was removed to enlarge the sacral cavity; (5) the operation
was carefully monitored to prevent the leakage of cerebrospinal fluid.
Both surgical procedures were performed under general anaesthesia. Postoperative histopathological
examination confirmed the diagnosis of cavernous haemangioma in all patients. The improvement of
primary complaints was regarded as the postoperative outcome. All patients were followed up for at
least six months.
Statistical Analysis
All statistical analyses were performed by SPSS (IBM Corp. Released 2014. IBM SPSS Statistics for
Windows, Version 23.0. Armonk, NY: IBM Corp.). To present data, we used to mean, standard deviation
(SD), median, and range. Adobe Illustrator CC 2019 software CS3 (Adobe Systems Incorporated, San
Jose, CA) was used for primary image processing. A comparison of means and medians was made
using Student’s t-test or ANOVA, as required. Correlation techniques were used to analyse associations
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between variables (Pearson or Spearman, according to normality). All tests were two-sided, and p values <0.05 were considered statistically significant.

Results
The 43 patients in this study included male (n = 17, 40%) and female (n = 26, 60%) (Mean age, 40.2
years; range, from 25 to 71 years). Right eyes (n = 19, 44%) and left eyes (n = 24, 56%) were included.
Clinically, the patients had acute or subacute episodes (e.g., eyeball protrusion or worsened vision) with
an average duration of 5 years (range, from 10 days to 30 years). Symptoms and signs are presented in
Tables 1 and 2.
After excision of the tumor, the postoperative outcomes and complications are shown in Tables 3 and 4.
At six months postoperatively, all cases (n = 43, 100%) mean exophthalmometry was decreased 5.1 ± 1.2
mm (p < 0.001) and all cases developed enophthalmos of 1.2 ± 0.2 (range 1–3) millimetre, BCVA in the
cases with combination therapy (n = 5, 26%) and with lateral orbitotomy (n = 5, 26%) have been
improved, with a mean (SD) of 2.1 and 3.0 letters in both of the groups, respectively, adjusted mean
difference, 0.6 (95% CI, -2.3 to 3.4); p = 0.31. The rest of the other cases had no significant differences in
visual acuity relative to the preoperative values. No optic nerve damage occurred (Figure 3).
Tumour location appeared to be significantly associated with BCVA after surgery (r = − 0.4, p = 0.01);
Preoperative BCVA showed a strong positive correlation with postoperative BCVA at six months (r =
+0.61, p < .001), However, there were no significant differences for postoperative BCVA between the two
surgery techniques (p = 0.285) after six months of follow up. We also noted two cases of vision loss of
the lateral orbitotomy due to surgical trauma (Table 4).
Of the 32 patients with exophthalmos (n = 17, 40% in Comb.; n = 15, 35% in LO), all 32 patients (100%)
had complete resolution of exophthalmos. Of the 40 patients in BCVA loss (n = 19, 44% in Comb.; n = 19,
44% in LO), 9 (43.0%) had improvement in comb group, 5 (26%) had improvement in LO group. While
patients in both of the two groups (patient 12, 57% in Comb. and patient n = 12, 74% in LO) who had longstanding optic neuropathy with no improvement in BCVA. Of the 38 patients with visual field defect (n =
18, 47% in Combination; n = 20, 53% in LO), 5 (28%) had complete resolution in Combination, only 7
(11%) had complete resolution and 12 (36%) had partial improvement in LO, while 11 (55%) remained
unchanged due to long-standing compressive optic neuropathy. 100% had improvement in headache. Of
the 12 patients in diplopia, n = 3 (44%) had complete resolution of diplopia in Comb, while n = 3 (62%)
had complete and partial resolution of the diplopia, respectively.
CRAO = central retinal artery occlusion; ONI = optic nerve injury; Combination = lateral orbitotomy +
decompression orbitotomy

Discussion
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This study introduces a new technique for dissection of OCH with a meager complication rate in our
center in a long period. In agreement with previous studies, there was no difference in the frequency of
both side involvements. The ratio of gender in the current series was about 1 / 1.5 (M / F); none of these
cases in our study had any systemic involvement.
Compared with previous studies which axial proptosis was the main complaint. The chief of the
complaint was visual impairment in 93% of our cases. It is interesting that visual
impairment was not directly related to proptosis and indicates that vision damage may be related to the
level of adhesion between optic nerve and lesions, and the location of OCH. It is not necessarily
manifested as exophthalmos.
Different approaches to the OCH [9, 11-13], which reside in the very compact space of the orbit, have
been reported decades. However, in the case of severe OCH, particularly with apical OCH causing
adhesion of optic neuropathy is still facing many problems that need to be solved. Because of often
tenacious attachments to fixed apical structures, even careful surgical removal can imperil vision.
Although the lateral orbitotomy is concerning the most effective and safest approach for OCH, we
encountered 2 cases with vision worsening (1 is CRAO and ONI is another) after lateral orbitotomy in 6
months later. We believe this cause for vision worsening in our series that is the way with LO only the
anterior surface of the tumor is manipulated, the posterior parts, especially for non-visualized area may
have dense attachments and adhesions to surrounding optic never may become damaged during
removal, even leading to incomplete excision due to the narrow visual field of operation. In such cases of
tight adhesion between the tumor and the optic nerve where surgical risks may be considered too high,
the alternative option of combination of lateral orbitotomy and decompression orbitotomy dissection
can be regarded as for its beneficial effects of remove of tumor completely, improvement of visual
acuity, exposed field of vision clearly and resolution of visual field defect without recurrence of tumor or
other serious complications after closely monitored 6-month follow-up.
However, a subset of patients who had undergone combination therapy continued to exhibit visual field
defects at six months of follow-up; this complication was more frequent in patients treated with the
simple lateral opening. We presume that, although tumor lesions were removed entirely, the long-term
compression by tumors before surgery caused irreversible damage to nerve fibers. Double vision was
reported during follow-up at six
months after surgery in both groups; this was more frequent in patients treated with the simple lateral
opening. Ptosis was also more prevalent in patients treated with the simple lateral opening. Besides,
pupil dilation occurred in a substantial proportion of the patients; the frequency was similar between
groups. In all patients with pupil dilation, the tumor was more massive, mostly located near the temporal
and ciliary ganglia of the optic nerve.
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Since it is a retrospective study and the limitation of our study are long-term (for years) observation and
visual function tests results, including VEP, color vision tests that could better assess the presence of
compressive optic neuropathy and evaluate its changes after surgery.
In summary, the selection of the appropriate surgical approach is essential for the successful treatment
of cavernous orbital hemangioma. For patients with haemangioma who have obvious optic nerve
adhesion and high sacral pressure, simple lateral sacral surgery should be performed with caution.
Furthermore, it has shown to be safe, with no complications associated with combination surgical
resection -related nor any tumor removing-related visual morbidity.
Thus, we suggest employing the technique of lateral orbitotomy combined with decompression may
constitute a more appropriate choice of such lesions.
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Tables
Table 1: Presenting symptoms in 43 patients with cavernous orbital haemangioma
Symptoms

No. of patients (%)

Visual impairment

40 (93%)

Visual field defect

38 (88%)

Exophthalmos

32 (74%)

Orbital tension

29 (67%)

Fundus disorders

23 (53%)

Ocular motility disorders

20 (47%)

Diplopia

12 (27%)

Headache

9 (21%)

Table 2: Presenting signs in 43 patients with cavernous orbital haemangioma
Signs

No. of patients (%)

Visual impairment

40

(93) BCVA: NLP - 4.9

Visual field defects

38

(88%)

Exophthalmos

32

(74%) 3.6 mm ±0.8 mm

Ocular motility disorders

20

(47%)

Optic atrophy

16

(37%)

RAPD (+)

8 (19%)

Optic disc oedema

7 (16%)
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BCVA = best-corrected visual acuity; NLP = no light perception; RAPD = relative afferent pupillary defect
Table 3: Results after removal of cavernous orbital haemangioma (n = 53)
Signs

Patients affected

Improvement at one

Improvement at six

preoperatively

week postoperatively

months postoperatively

Combination

LO

Combination

LO

Combination

LO

17

15

17

15

17

15

(40%)

(35%)

(100%)

(100%)

(100%)

(100%)

21

19

5

3

9

5

(49%)

(44%)

(24%)

(16%)

(43%)

(26%)

Visual field

18

20

12

13

5

2

defect

(47%)

(53%)

(67%)

(65%)

(28%)

(10%)

Diplopia

7

5

1

1

3

3

(16%)

(12%)

(14%)

(20%)

(43%)

(60%)

7

2

2

6

5

(16%)

(15%)

(29%)

(46%)

(71%)

3

1

1

5

3

(7%)

(17%)

(33%)

(100%)

(100%)

Exophthalmos

BCVA

Ocular
13
motility
(30%)
disorders
6
Headache
(14%)

Combination = lateral orbitotomy + decompression orbitotomy; LO = lateral orbitotomy;
Table 4: Complications after removal of orbital cavernous hemangioma (n = 43)
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Complication

1 week postoperatively

6 months postoperatively

Combination

LO

Combination

LO

1

2

0

2

(5%)

(8.6%)

(0%)

(8.6%)

19

19

20

21

(95%)

(83%)

(100%)

(91%)

Vision Loss

0

3

0

2

(CRAO; ONI)

(0%)

(13%)

(0%)

(8.6%)

7

8

2

6

(35%)

(36%)

(10%)

(27%)

Visual field

6

8

2

3

defect

(31%)

(36%)

(8.6%)

(19%)

Ocular motility

5

5

2

4

disorders

(25%)

(30%)

(10%)

(17%)

15

16

1

3

(75%)

(70%)

(5.0%)

(13%)

13

18

2

4

(65%)

(78%)

(10%)

(17%)

19

20

0

1

(95%)

(87%)

(0%)

(4.3%)

Vision worsening

Vision stabilising

Pupil dilation

Diplopia

Blepharoptosis

Headache

CRAO = central retinal artery occlusion; ONI = optic nerve injury; Combination = lateral
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orbitotomy + decompression orbitotomy
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