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Abstract 

Background: Orbital cavernomas are lesions consisting of blood-filled cavities located at the 

optic chiasma and retro-chiasmal afferent visual pathways. Treatment of cavernoma is often 

via surgical excision. Visual prognosis depends upon complete excision of the lesion and the 

extent of pre-operative visual impairment. 

 

Case report: A 44-year-old Asian female patient attended the Emergency Department of a 

local hospital due to recurrent headaches, nausea and rapid vision deterioration for six days. 

Medical examination revealed a cavernoma at the right optic nerve and optic chiasm, 

resulting in significant reduction in visual acuities (20/200 to 20/400) with severe visual field 

loss in both eyes. An immediate surgical operation of right pterional craniotomy and 

resection of the cavernoma was performed. However, only a small part of her visual field 

was restored. Four years later, she started treatment with Traditional Chinese Medicine, with 

the hope to gain further improvement in her vision. 

 

Conclusions: In this report, we highlighted the importance of various tests of visual function, 

including visual field, visual evoked potential (VEP), contrast sensitivity and color vision, for 

the patient at different intervals after surgical operation of the cavernoma. Interpretations of 

the clinical findings were made. Importance of parallel care from optometric and medical 

personnel are discussed. 
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Introduction 

A cavernoma or cavernous hemangioma is a spongy tumor composed of a connective tissue 

framework enclosing dilated, cavernous vascular spaces filled with blood. These vascular 

malformations can be found in the central nervous system, head and neck, chest and 

abdomen etc. (1, 2) Orbital cavernoma is the most common benign vascular tumor, which is 

located at the optic chiasm and retro-chiasmal afferent visual pathways. (3) It is a slowly 

progressive lesion that affects mostly middle-aged (30-50 years) adults and women are 

affected more than men. Multiple or bilateral orbital cavernous hemangiomas are extremely 

rare. (4, 5) Magnetic resonance imaging (MRI) and computed tomography (CT) with or 

without contrast are the best means of diagnosing and analyzing a change in size of a 

cavernoma. (6) 

 

In general, patients suffering from orbital cavernoma usually complain about recurrent 

headaches, seizure, nausea and vision problems. (7) The onset of the symptoms is gradual, 

starting with a progressive, well-tolerated and reducible proptosis. The nature of induced 

vision loss such as visual acuity and deficits in visual fields depends on the localization of 

the tumor and the extent of the compression by the tumor. For tumor located at the optic 

chiasm, significant deterioration in visual acuity and bitemporal visual field loss 

(hemoanopia) respecting the vertical meridian are expected. However, if the tumor is located 

at the junction of the optic nerve and optic chiasm, junctional field defect with a complete 

monocular hemianopia together with an incomplete contralateral hemianopia are expected. 

(8) For a patient with retro-chiasmal cavernoma, a relative afferent pupillary defect and 

homonymous hemianopia can occur. (1) Visual acuity resulting from retro-chiasmal 

cavernoma is usually unaffected unless the tumor is large enough to compress the chiasm 

and optic nerve. 

 



   
 

Treatment of cavernoma depends on its location, size and symptomology. (7, 9) Surgical 

removal of the tumor by craniotomy is an effective way to remove the seizure focus and 

eliminate the risk of hemorrhages, in particular when symptoms are presented. After surgery, 

most of the presented symptoms such as seizure can be relieved. (10) The prognosis of 

post-operative visual function varies according to the onset of the cavernoma, surgical 

approaches and extent of pre-operative visual impairment. Schick et al. (7) reported that 

74% patients with incomplete vision loss could regain their visual acuity and ocular motility 

after the operation. However, visual function for patients with complete vision loss could not 

be recovered after the surgery. In fact, in addition to visual acuity, other clinical tests such as 

contrast sensitivity, visual field, color vision and electrophysiology measurements are 

important to reflect the subjective and objective assessments of patients’ visual functions. 

This report illustrates the importance of longitudinal post-operative visual field and multifocal 

visual evoked potential (mfVEP) assessments on a patient who underwent surgical removal 

of a cavernoma. Correlations among different clinical findings and importance of parallel 

management from optometric and medical personnel are discussed.  



   
 

Case Report 

Patient SYW, a 44-year-old Asian female, attended the Optometry Clinic of The Hong Kong 

Polytechnic University for a comprehensive vision assessment. She had been receiving 

Traditional Chinese Medicine (TCM) treatment, which involves the use of a combination of 

various traditional herbal medicine, for her eyes for 12 months with a hope to gain further 

improvement in her vision after orbital cavernoma removal. The purpose of her visit was to 

monitor any change in her vision or visual function after one year of TCM treatment. 

 

History 

Patient SYW underwent LASIK for her myopia 7 years ago. Her correction was OD -9.50 D 

and OS -9.75 D before surgery. The refractive surgery was uneventful, so no spectacle 

correction was required after the surgery. Five years ago, she attended the Emergency 

Department of a local hospital due to symptoms of recurrent headaches, nausea and rapid 

vision deterioration over six days. During the medical examination, a cavernoma was found 

at the right optic nerve and optic chiasm, resulting in significant visual acuity loss to 20/200 

(6/60) to 20/400 (6/120) in her right eye with severe visual field loss in both eyes. An 

immediate operation of right pterional craniotomy and resection of cavernoma was 

conducted, and only a small part of her visual field was restored. No further clinical 

monitoring of her visual functions was continued after the surgery in the hospital. 

 

First visit 

A comprehensive eye examination was performed for the patient at the Optometry Clinic of 

The Hong Kong Polytechnic University. Visual acuities with her habitual spectacles of OD -

1.00/-0.50 x 62 and OS -1.25/-0.50 x 99 were 20/630 (6/190) and 20/32+2 (6/9.5+2) 

respectively. After subjective refraction, her visual acuities improved with a new manifest 



   
 

refraction of OD -2.00/-0.50 x 50 and OS -1.75/-0.50 x 100. Best-corrected visual acuities 

were OD 20/250 (6/75) at distance and 4.0M at 40 cm and OS 20/25-1 (6/7.5-1) at distance 

and 0.5M at 40 cm. Contrast sensitivity by Pelli-Robson chart at 1 m was OD 0.00 and OS 

1.40 in log units. Amsler grid testing revealed a large area of central metamorphopsia for the 

right eye, but it was normal for the left eye. Results of color vision testing with saturated and 

desaturated D15 showed a severe color vision deficiency with substantial arrangement 

errors but no definite pattern for the right eye was detected. However, color vision tests for 

the left eye showed only minor errors in the desaturated D15 test. Table 1 summarizes the 

results of various clinical measurements at the baseline and subsequent visits. 

 

Her pupils were equally round and reactive to light, but positive Marcus-Gunn defect was 

noticed in the right eye. Anterior segment evaluation by slit lamp examination revealed no 

remarkable abnormalities for both eyes. Internal ocular health assessment by fundus 

photography revealed optic atrophy with temporal myopic crescent in both eyes. Peripheral 

retina was flat and intact. No pathology was detected in both eyes. Automated visual field 

test by Humphrey Visual Field Analyzer with the central 30-2 SITA standard protocol showed 

a complete nasal hemianopia with a substantial inferior temporal field loss in the right eye 

(Figure 1A). Left eye showed an incomplete temporal hemianopia with macular sparing 

which is not shown in this report. Spectacles update was recommended in this visit. 

 

Second visit 

Four months later, the patient returned to review her refraction and other clinical visual 

performance. Her visual acuity remained fairly stable with best-corrected visual acuities of 

OD 20/250 (6/75) at distance and 5.0M at 40 cm, and OS 20/20 (6/6) at distance and 0.4M 

at 40 cm. Except contrast sensitivity, results of other clinical findings remained unchanged. 

Monocular contrast sensitivity improved by 0.20 log unit to OD 0.20 and OS 1.60 in this visit. 



   
 

 

Visual electro-psychophysical tests by pattern visual evoked potential (PVEP) and multifocal 

visual evoked potential (mfVEP) were performed during this visit. Both PVEP and mfVEP 

signals were not recordable in the right eye (Figure 2A). This implies that there was a severe 

damage of the visual route from the right eye to visual cortex with no visual signal 

transmission. For the left eye, results of PVEP and mfVEP revealed a reduction in response 

amplitudes, in particular the temporal field. But the latency was within normal range (data not 

shown). The reduction in response amplitudes suggests that the damage in the visual 

pathway only involved the ganglion nerve fibers in the optic chiasm. 

 

Third visit 

Interestingly, further clinical review after 4 months showed a mild improvement in the visual 

function of the patient’s right eye. Her best-corrected visual acuities improved slightly from 

20/250 to 20/250+2 (6/75 to 6/75+2) at distance and 5.0M to 3.2M at 40 cm. Automated visual 

field test results appeared to show recovery in the upper quadrant of the temporal field along 

the vertical midline and in the lower quadrant of the nasal field close to the macular region 

(Figure 1C). The location of visual field improvement was in line with the improvement in the 

mfVEP responses (Figure 2B). The responses from the right eye were recordable with slight 

improvement in the region with better visual field (superior temporal quadrant). These 

regional improvements were confirmed by repeated measurements during this visit. 

 

Fourth visit 

The patient returned to our clinic 3 months later. In this visit, assessment of fixation stability 

and microperimetry by a Scanning Laser Ophthalmoscope (SLO) on the right eye was 

performed in addition to other routine clinical measurements. Results from the SLO 



   
 

assessment showed a stable central fixation above the fovea with no difficulties in 

maintaining an accurate fixation while making pursuit eye movements. In the SLO 

scotometry, the location and size of the scotoma were similar to that reported in the previous 

visual fields. Repeated visual field measurements revealed a similar recovery in upper 

quadrant of the temporal field and the lower quadrant in the nasal field which were both 

close to the macula (Figure 1D). The stable fixation indicated in the SLO perimetry was in 

line with the findings from the visual field analyzer in which minimal fixation losses were 

found. These results suggested that the improvement in the visual field of the right eye was 

not due to eye movements or a static eye position artifact but was an actual recovery of the 

visual function. 

 

  



   
 

Discussion 

In summary, measurements of a number of visual functions were carried out in a period of 

eleven months for a patient who had undergone surgical excision of an orbital cavernoma. 

Even after 5 years of surgical operation, the clinical measurements revealed a mild and 

gradual improvement in the vision for her right eye. However, her left eye showed steady 

visual performances among different visits without any obvious improvement. Reasons for 

the monocular improvement were probably due to continued recovery of her visual functions 

after the surgical treatment of cavernoma and/or the effect of TCM treatment. It was difficult 

to tease out the effect of natural recovery post-surgery or the TCM treatment received by the 

patient. 

 

Recurrent headaches, nausea and noticeable vision deterioration are the most presented 

symptoms that are associated with brain tumor. Immediate consultation by or referral to 

neurologist for further assessments by computed tomography or MRI scans is essential to 

prevent possible deterioration of the disease and irreversible visual impairment. Prior to any 

treatment of the brain tumor, measurement of a number of visual functions such as visual 

acuity, contrast sensitivity, visual fields, electrophysiological tests and color vision are 

important to generate baseline data, so that progress in the recovery of visual function can 

be evaluated across time. Once the diagnosis of cavernoma is confirmed by medical 

practitioner, surgical treatment is often implemented. The optometrist’s role is to monitor pre- 

and post-surgical visual-related functions to monitor the progress in vision recovery. As in 

the case discussed here, this patient should have regular review of her visual functions 

every 6 months after her surgical removal of cavernoma. 

 

Contrast sensitivity is a measure of the ability to detect objects of different spatial 

frequencies and at different contrasts. It provides information of the suprathreshold spatial 



   
 

visual function and plays an important role in reading performance in addition to visual 

acuity. Previous research studies have shown that deficits in contrast sensitivity result in 

reduced reading rate. (11-13) Owing to the correlation between reading performance and 

contrast sensitivity, the importance of contrast sensitivity measurement should not be 

underscored in patients with cavernoma. 

 

Visual field plays a pertinent part of ophthalmic and neurological examinations. A defect in 

the retina or a lesion in the visual pathways is indicated if the visual field reveals an 

abnormal result. Specific patterns of visual field defect correlate with lesions found at 

particular anatomical locations at various parts of the visual pathways. Therefore, 

practitioners may pinpoint the location and the extent of the lesion by analyzing the patterns 

of the visual field defect. (8) The typical presentation of damage to the optic chiasm is a 

bitemporal defect, but a variety of visual field defects may suggest chiasmal involvement. At 

the anterior angle of the chiasm, small lesions nasal to an optic nerve at the junction of the 

nerve and chiasm may produce an ipsilateral monocular temporal scotoma respecting the 

vertical midline, which is commonly referred to as junctional scotoma. Lesions located near 

to the body of the chiasm and the optic nerve induce lateral chiasmal compression. This 

causes ipsilateral nasal hemianopia from compression of uncrossed nerve fibers originating 

in the temporal retina passing through the chiasm laterally. Relative sparing of the upper 

temporal quadrant is caused by sparing of the fibers from the inferior nasal retina that have 

crossed to the other side anteriorly at the optic nerve junction and chiasm. In this case 

report, the automated visual field test was essential to monitor the change of field defect 

longitudinally in conjunction with other clinical assessments.  

 

Fundus assessment by a SLO can provide a live image of the fundus. In conjunction with a 

program for projecting symbols or letters onto the fundus, the retinal locus used to fixate the 



   
 

targets and the fixation stability can be fully investigated. SLO microperimetry can detect 

more subtle functional damage than standard automated perimetry and thus provides 

additional information of the visual field defects. (14, 15) Nevertheless, clinically, perimetry 

conducted by SLO is very cost-ineffecive and time-consuming since additional software 

programs for perimetry, experimental setups and image analysis are required. In this case, 

instead of conducting a central visual field perimetry by the SLO, regional perimetry at the 

location close to the macular and areas with improvements in visual field by a Humphrey 

Visual Field Analyzer were sufficient to provide more meaningful results. 

 

The patient in this case showed an improvement in the visual field of her right eye in her 

latest ophthalmic review. However, this measurement is subjected to variation in the 

patient’s response or compensatory eye movement. It is debatable that the improvement in 

the visual field is not an artifact but a true improvement in her visual function unless a 

number of repeated measurements have been taken or an additional objective measurement 

on the stability of the fixation is included to confirm that the result is reliable. (8) For this 

reason, to confirm this was not the case, we conducted the SLO fixation stability and 

microperimetry, mainly to validate any change or recovery of the visual function which was 

shown by the standard automated perimetry. (16) 

 

In addition to the subjective measurements, objective assessment of the patients’ 

electrophysiological responses is necessary to provide information in relation to the function 

of the visual pathways. These measurements do not rely on the patient’s subjective 

response and are important to the diagnosis and management of diseases along the visual 

pathway. (17) There are a number of electrophysiological tests available for different 

diagnostic and functional assessments. In this case, VEP is useful in examining the cortical 

function of the intracranial visual pathways, particularly the optic nerve and optic chiasm. 



   
 

Abnormal response patterns and altered amplitudes/latencies of the VEP measurements are 

resulted from lesions in the visual pathway. 

  



   
 

 

Conclusions 

Orbital cavernoma is histopathologically benign. Surgical intervention is often required to 

prevent further deterioration and irreversible visual impairment. Various visual function tests, 

including visual acuity, visual field, VEP, contrast sensitivity and color vision, prior to and 

longitudinally after surgery is essential to evaluate the progress in the recovery of visual 

function. Therefore, regular follow up by optometrists is essential for patients with this 

relatively common primary benign orbital tumor. 
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Figure 1. Visual field results of the right eye over eleven months.  



   
 

 

Figure 2. Results of multifocal visual evoked potential (VEP) of the right eye. (A) Multifocal 

VEP in the second visit. (B) Multifocal VEP in the third visit. 




