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A B S T R A C T   

Purpose: To report a case of multilayered intraocular hemorrhage at the posterior pole as a complication of 
transorbital neuroendoscopic surgery. 
Observations: Our patient underwent an uncomplicated endoscopic transorbital resection of a left sphenoid wing 
meningioma. In the immediate post-operative period, the patient reported blurred vision of her left eye, and 
dilated fundus examination demonstrated multilayered hemorrhages at the posterior pole. No intracranial 
hemorrhage was identified on post-operative imaging. Due to persistent subnormal visual acuity and non- 
clearing hemorrhage over several weeks of follow-up, a pars plana vitrectomy with peeling of the internal 
limiting membrane was performed to clear the hemorrhagic component obscuring the macula. 
Conclusions and Importance: We report the first case of multilayered intraocular hemorrhages at the posterior 
pole, mimicking Terson syndrome, in the absence of intracranial hemorrhage or elevated intracranial pressure as 
a complication of transorbital surgery.   

1. Introduction 

Multilayered intraocular hemorrhages of the posterior pole occur in 
association with intracranial hemorrhage in Terson syndrome.1 Notably, 
similar ophthalmic presentations have been reported in the absence of 
intracranial hemorrhage, but in association with elevated intracranial 
pressure (ICP), suggesting that an acute rise in ICP may be involved in 
the pathogenesis of Terson syndrome.2–5 However, the origin of intra-
ocular blood and the role of ICP fluctuation in the pathophysiology of 
Terson syndrome remains a matter of debate.6 

Over recent years, endoscopic transorbital approaches have emerged 
as minimally invasive alternatives to transcranial approaches to the 
middle fossa skull base, including the cavernous sinus, Meckel’s cave 
and greater and lesser wings of the sphenoid bone.7 One of the more 
common indications has been removal of sphenoid wing and 
spheno-orbital meningiomas.8,9 As a relatively novel surgical approach, 
the limitations and adverse events associated with this surgical tech-
nique are still being established.9 Here, we report the case of a patient 

undergoing resection of a left sphenoid wing meningioma via the 
endoscopic transorbital eyelid approach, complicated by acute vision 
loss secondary to a multilayered intraocular hemorrhage, in the absence 
of either intracranial hemorrhage or elevated ICP. 

2. Case report 

A 60-year-old previously healthy female with no past ocular history 
was admitted to our hospital for planned resection of a small left sphe-
noid wing meningioma with associated edema and hyperostosis via the 
endoscopic transorbital eyelid approach (Fig. 1). A baseline ophthalmic 
examination was obtained at the time of admission, which demonstrated 
visual acuity of 20/20, no relative afferent pupillary defect, full 
confrontational visual fields, and normal ocular motility in both eyes. 
Slit lamp examination was notable solely for early nuclear sclerotic 
cataracts in both eyes, and a dilated fundus exam was unremarkable. 
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2.1. Transorbital surgical technique 

The upper eyelid was incised, and orbicularis oculi was divided along 
the length of the incision to expose the lateral orbital rim periosteum 
(Fig. 2). A malleable retractor was used to retract the eye and orbital 
contents medially. The periosteum was incised at the arcus marginalis, 
and a Freer elevator was used to elevate the periosteum off the lateral 
orbital wall, to the margin of the superior orbital and inferior orbital 
fissures. The sphenoid bone between the superior and inferior orbital 
fissures was exposed. Computerized tomography image guidance was 
employed. Decompression of hyperostotic bone was conducted using 
high-speed drills and Kerrison rongeurs. The dura of the middle fossa 
where the meningioma was attached was incised and the tumor was 
removed from the temporal pole. The dural defect was repaired using a 
two-layer button technique with Allomax.10–12 Throughout the case, 
retraction on the orbit was ceased every 20 minutes, and interval pu-
pillary examination remained normal. No intraoperative complications 
were encountered. Notably, there was no hemodynamic Cushing 
response of bradycardia and hypertension during the procedure. During 
dural opening there was no evidence of elevated ICP, with no brain 
herniation or cerebrospinal fluid leak. Post-operative MRI scan revealed 
a radiographic gross total resection (Fig. 3). 

2.2. Post-operative course 

Post-operatively, the patient complained of blurry central vision of 
the left eye, noting that she felt as if she were looking through a ‘red 
cloud’. Visual acuity in the left eye was 20/400. No relative afferent 
pupillary defect was observed. Intraocular pressure in the left eye was 
16 mmHg. Confrontational visual fields were intact and ocular motility 
was full. Dilated fundus examination of the left eye revealed multilay-
ered hemorrhage of the posterior pole, with a boat-shaped subhyaloid 
hemorrhage in the macula, and an area of subretinal hemorrhage 
extending inferotemporally underneath the inferior arcade. No intra-
cranial hemorrhage was identified on post-operative magnetic reso-
nance imaging. Fundus images and optical coherence tomography slices 
from the patient’s first visit to the retina clinic ten days later are shown 
(Fig. 4). The patient was followed closely by our retina service over the 
ensuing weeks to monitor for spontaneous resolution, with visual acuity 
fluctuating between 20/100 and 20/400. Given persistent subnormal 
visual acuity at five weeks post-operatively, the patient elected to pro-
ceed with pars plana vitrectomy with peeling of the internal limiting 
membrane, with successful clearance of the component of the 

hemorrhage obscuring the macula (Fig. 5). 
Six months following vitrectomy, the patient’s left eye visual acuity 

was 20/50. 

3. Discussion 

An association between intraocular hemorrhage and intracranial 
hemorrhage has been recognized for well over a century.13 First re-
ported by the German ophthalmologist Moritz Litten in 1881, it was the 
French ophthalmologist Albert Terson whose 1900 report resulted in the 
eponymous title Terson syndrome.13,14 Indeed, Terson syndrome is 
commonly observed in the setting of aneurysmal subarachnoid hemor-
rhage, in which vitreous hemorrhage has been reported to occur in 
12–29% patients.1,15,16 However, the definition of Terson syndrome has 
shifted over the decades, and is now commonly used to describe the 
association of an acutely elevated ICP with intraocular hemorrhages, 
even in the absence of intracranial hemorrhage.2–5 Here, we present a 
Terson-like clinical picture of multilayered hemorrhage at the posterior 
pole, as a complication of transorbital neuroendoscopic surgery, 
occurring in the absence of either elevated ICP or intracranial 
hemorrhage. 

The leading theory to explain the pathophysiology of Terson syn-
drome posits that a rapid increase in ICP causes a pressure wave within 
the retrobulbar optic nerve sheath, thereby causing venous hypertension 
and the rupture of thin retinal capillaries.17,18 However, this theory is 
not without controversy.6 Alternative explanations include the direct 
transmission of subarachnoid blood forward through the optic nerve 
sheath19 and reflux of blood in subarachnoid cisterns through glym-
phatic channels into the globe.6 For clarity, and to distinguish the case 
presented here from those presentations with elevated ICP, we avoid 
referring to the reported case as Terson’s syndrome, instead describing 
the fundoscopic findings of multilayered macular hemorrhages, noting 
that these mimic the exam findings in Terson’s. 

Two previous cases have been reported in the neurosurgical litera-
ture of iatrogenic Terson syndrome.20,21 Both cases were 
neuro-endoscopic procedures (a third ventriculostomy21 and a left 
frontal ventriculoscopy20) in which a hemodynamic Cushing response 
with severe bradycardia and hypertension was noted intra-operatively 
following initiation of irrigation, which resolved with cessation of irri-
gation and removal of the endoscope. However, intraventricular 
endoscopy bears little resemblance to transorbital endoscopy. In these 
other reported cases, both patients reported blurry vision 
post-operatively and were found to have subretinal, intraretinal and 

Fig. 1. Pre-operative magnetic resonance imaging 
T1 post-contrast MRI (left) and T2 FLAIR (middle) showing dural-based mass and surrounding edema (arrows). Preoperative non-contrast computerized tomography 
scan showing left sphenoid bone hyperostosis underlying the tumor (arrows). 
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pre-retinal hemorrhages in both eyes. Our report differs from these cases 
as no hemodynamic issues were noted intra-operatively, with no evi-
dence of raised ICP. Moreover, our case exhibits unilateral rather than 
bilateral involvement. 

There are several possible explanations for the Terson-like presen-
tation observed in our patient. Manipulation of the posterior globe or 

optic nerve during the case may have induced transient increases in 
venous pressure, resulting in retinal capillary rupture. Similarly, local 
pressure fluctuations at the orbital apex during bone decompression or 
tumor resection may have been transmitted anteriorly, along the optic 
nerve sheath, with the same effect. Although there was no evidence of 
raised ICP intraoperatively, either of these explanations would mimic 

Fig. 2. Illustration demonstrating the endoscopic transorbital eyelid approach for the resection of spheno-orbital meningiomas 
The upper eyelid is incised, and the orbital contents are retracted medially (upper left and central panels). The sphenoid bone between the superior orbital fissure and 
inferior orbital fissures is exposed (upper right). Decompression of the hyperostotic bone is performed (bottom left). Key landmarks are identified including the 
superior orbital fissure, the foramen rotundum, the foramen ovale, the geniculate ganglion as well as the dura overlying the frontal and temporal lobes (bottom 
center). The dura is incised, and the tumor decompressed (bottom right). FD = frontal dura; TD = temporal dura; SOF = superior orbital fissure; FR = foramen 
rotundum; FO = foramen ovale; III = CN III (oculomotor nerve); IV = CN IV (trochlear nerve); GG = gasserian ganglion; V1 = ophthalmic branch of CN V (trigeminal 
nerve); V2 = maxillary branch of CN V; V3 = mandibular branch of CN V; TM = temporalis muscle. 

Fig. 3. Post-operative magnetic resonance imaging 
3-month post-operative T1 post-contrast MRI (left) and T2 FLAIR (middle) showing resection of meningioma and resolution of surrounding edema. Postoperative day 
1 non-contrast computerized tomography scan showing resection of hyperostotic component of sphenoid bone (right). 
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the putative pathophysiology of Terson syndrome resulting from raised 
ICP causing a pressure wave in the retrobulbar optic nerve sheath to be 
transmitted anteriorly, causing rupture of retinal capillaries. Finally, 
sphenoid wing meningiomas may compress venous channels including 
the superficial sylvian veins, and resection could result in transient 
venous compression, with a resultant elevation in cavernous sinus and 

ophthalmic vein pressure.22 The case reported here is not consistent 
with either the theory of direct transmission of subarachnoid blood 
forward through the optic nerve sheath or reflux of blood in subarach-
noid cisterns through glymphatic channels into the globe, given that 
there was no evidence of intracranial hemorrhage. 

Fig. 4. Multimodal imaging performed 10 days after neuroendoscopic surgery 
Multilayered hemorrhages of the posterior pole are shown on Optos imaging and autofluorescence (A and B, respectively), as well as spectral-domain optical 
coherence tomography (C). 

Fig. 5. Multimodal imaging performed 1 week following pars plana vitrectomy with peeling of the internal limiting membrane 
The component of the hemorrhage obscuring the macula is cleared after peeling the internal limiting membrane. Optos imaging and autofluorescence are shown (A 
and B, respectively), in addition to spectral-domain optical coherence tomography (C). 
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4. Conclusions 

This case describes a patient developing multilayered macular 
hemorrhages following transorbital neuro-endoscopic resection of a left 
sphenoid wing meningioma. The purpose of reporting this case is 
twofold. Firstly, the report identifies intraocular hemorrhage as a po-
tential complication of this surgical approach, one that has not yet to our 
knowledge been reported. Secondly, in describing a Terson-like syn-
drome occurring without intracranial hemorrhage, our case favors an 
understanding of Terson syndrome in which observed hemorrhage at the 
posterior pole is derived from an intraocular, rather than intracranial, 
source. Although there was no evidence of raised ICP in our case, there 
are plausible explanations for retrobulbar pressure fluctuations in the 
surgical approach described, which may have simulated the pressure 
fluctuations due to rapid effusion of cerebrospinal fluid into the optic 
nerve sheath during an acute elevation of ICP. 
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