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INTRODUCTION

The transsphenoidal approach is currently considered the preferred surgical treatment for sellar 
lesions (such as pituitary adenomas, craniopharyngiomas, meningiomas, and dysgerminomas) 
or some infradiaphragmatic lesions.[8] During the transsphenoidal surgery, a wide anterior 
sphenoidotomy is performed to expose the bony landmarks of the sellar floor, cavernous sinus, 
optic nerves, and carotid artery.[3]

ABSTRACT
Background: Hemorrhage originating from the intercavernous sinuses during transsphenoidal approaches 
for skull base injury is a common occurrence, but it can be easily controlled. However, in specific cases, it may 
necessitate suspending the surgery or result in hemodynamic instability.

Case Description: We present the case of a 7-year-old female patient who underwent transsphenoidal endoscopic 
endonasal for craniopharyngioma resection. The patient’s parents gave consent for the procedure. During the 
procedure, significant intraoperative bleeding occurred, which was necessary to stop the resection. After the 
surgery, cerebral angiography was performed, which identified a prominent anterior intercavernous venous sinus 
as the source of the bleeding. A  successful embolization using onyx was performed, leading to a satisfactory 
postoperative recovery without any complications. The patient then underwent a second surgical intervention 
for the resection of the craniopharyngioma through an endoscopic endonasal transsphenoidal approach. This 
procedure achieved a complete resection of the lesion without complications, and the patient experienced an 
adequate postoperative recovery.

Conclusion: The objective of this case is to describe a previously unreported technique involving onyx 
embolization for controlling prominent bleeding from the intercavernous sinus and as a presurgical embolization 
method to reduce the risk of bleeding during endoscopic endonasal surgery for resection of a craniopharyngioma.
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Although microsurgery and endoscopy are considered 
minimally invasive during transsphenoidal approaches, they 
are still susceptible to causing cerebrospinal fluid leaks and 
vascular injury due to their proximity to large vessels such 
as the internal carotid artery.[3] Hemorrhage, particularly 
of venous origin, originating from the intercavernous 
sinuses during the transsphenoidal approach, is a common 
occurrence. This bleeding is typically characterized by low 
flow and is easily controllable.[15]

In situations where prominent intercavernous sinuses 
are evident (a group of venous channels encircling the 
pituitary gland and connecting both cavernous sinuses[4]), 
transsphenoidal surgery may encounter limitations due to 
the potential for significant hemorrhaging.[9]

Addressing massive bleeding from the intercavernous sinuses 
presents a challenge in surgical practice, as there is currently 
no standard method for its management. Various techniques 
have been employed to control bleeding.[2,9,12] However, 
embolization with onyx, a liquid embolic agent, has not been 
previously described.

This report aims to present a singular case of onyx 
embolization as a presurgical technique to reduce the risk 
of bleeding and manage profuse hemorrhage from the 
intercavernous sinuses during the endoscopic approach for 
craniopharyngioma resection.

CASE DESCRIPTION

The patient is a 7-year-old female with a history of 
craniopharyngioma who underwent transcranial 
surgery 7  months ago. Following the surgery, she 
developed hydrocephalus, necessitating the placement 
of a ventriculoperitoneal shunt. However, despite the 
intervention, the patient continued to experience persistent 
diabetes insipidus and hormonal imbalances in the pituitary 
axis. In addition, campimetric clippings consistent with 
bitemporal hemianopia were observed.

A brain magnetic resonance imaging study revealed a 
heterogeneous suprasellar lesion with solid and cystic 
components extending to the third ventricle, retrochiasmatic 
region, and posterior fossa [Figure  1]. In response, we 
decided to pursue a new intervention using a transnasal 
endoscopic approach to address the lesion. The patient’s 
parents gave consent for the procedure.

During the procedure, effective control was established 
over a 400 cc bleed at the dural opening. However, the 
patient experienced cardiorespiratory arrest due to volume 
depletion. Resuscitation maneuvers were promptly initiated, 
and fluid resuscitation was administered until spontaneous 
circulation was restored. Subsequently, the patient was 
promptly transferred to the intensive care unit for further 

management. Despite these interventions, comprehensive 
resection of the tumor proved unattainable.

Following the stabilization of the patient’s condition, an 
angiographic study was conducted on the subsequent day, revealing 
the notable and patent presence of the anterior intercavernous 
venous sinus. Presurgical embolization utilizing onyx was 
undertaken in anticipation of a second surgical intervention, given 
the heightened risk of rebleeding associated with a subsequent 
transsphenoidal attempt to achieve complete tumor resection. 
Continuous monitoring of vital signs was rigorously maintained 
throughout the presurgical embolization procedure to identify any 
potential hemodynamic instabilities promptly.

After the femoral vein puncture, supraselective 
catheterization of the bilateral superior petrosal sinuses was 
carried out, starting with the dominant side (left), utilizing 
a guiding catheter for support placed in the jugular gulf 
[Figure 2]. Bilateral proximal access to both cavernous sinuses 
was achieved using an Apollo 1.5 cm distal tip microcatheter, 
assisted by a 0.010 microguide wire. After three vials of onyx 
18 injection, vascular exclusion of both anterior cavernous 
sinuses was achieved, observing contralateral occlusion as 
flow through the coronary sinus and other intercavernous 
connections were noted [Videos 1 and 2, Figure 3].

The arteriographic study confirmed appropriate arterial 
and venous phases, redirecting venous outflow toward 
bilateral pterygoid plexuses and bilateral superficial 
middle venous systems [Figure 4], resulting in no clinical 
consequences, particularly no neurological deficits or 
cranial nerve palsies.

A second transnasal endoscopic procedure was conducted 
without bleeding, resulting in a complication-free complete 
resection of the craniopharyngioma [Figure 5]. Postoperatively, 
the patient’s evolution was satisfactory, with stable sodium 
levels and no new complications or neurological sequelae.

Figure  1: Brain magnetic resonance imaging. (a) Residual 
suprasellar lesion, characterized by both cystic and solid 
components, was identified. This lesion corresponds to a previously 
identified craniopharyngioma, which is causing compression of 
the chiasm, with a more pronounced effect on the right side. The 
dimensions of the lesion measure 1.3 cm × 2.1 cm × 1.8 cm.
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Figure  4: Panangiography: redistribution of venous 
outflow to bilateral pterygoid plexuses and bilateral 
superficial middle venous systems.

DISCUSSION

The intercavernous sinuses play a crucial role in connecting 
the cavernous sinuses. They can generally be classified into 
three categories: the anterior intercavernous sinus (AIS), 
the posterior intercavernous sinus (PIS), and the inferior 
intercavernous sinus, with their arrangement varying 
significantly. Among them, the AIS is believed to be the 
most prevalent.[6] According to Wahl et al.,[14], four possible 
conformations of the intercavernous sinuses exist.

The first conformation, referred to as Type  I, involves the 
coexistence of an AIS and a PIS sinus, occurring in 80% of 
cases. In addition, within the same 80% of cases, Type  II 
shows a circular connection between the sinuses, accounting 
for 25% of occurrences. Type  III presents an isolated AIS, 
which is observed in only 17% of cases. Finally, the remaining 
3% exhibit an isolated PIS.[14]

Large intercavernous sinuses can lead to profuse bleeding, which 
can complicate visualization during surgery and have been 
associated with venous air embolism in transsphenoidal surgery.[6]

During transsphenoidal surgery, the occurrence of profuse 
bleeding from the intercavernous sinuses has prompted the 
exploration of various measures to contain it. For instance, 
Salimi et al.[10] reported that intraoperative infusion of 
dexmedetomidine reduces the risk of bleeding, including from 

Figure  2: Occlusion of a lesion in intracranial vessels through 
endovascular approach: bilateral vertebral artery (panangiography): 
(a) The jugular access is marked for injection from the left sigmoid 
sinus, where the superior petrosal sinus is identified. (b) Using a 
microcatheter and microguide, navigation is performed (c) from 
the superior petrosal sinus to the left cavernous sinus.
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Figure  3: Panangiography: embolic 
material is distributed from the 
(a) left cavernous sinus to the (b) 
right cavernous sinus through its 
intracavernous connections.

a

b

Figure 5: Brain magnetic resonance imaging: (a) A residual suprasellar 
lesion, characterized by both cystic and solid components, is consistent 
with a craniopharyngioma. Postsurgical changes are evident following 
a transsphenoidal approach for resection of the craniopharyngioma. 
(b) Subacute hematic remnants are observed in the surgical bed, with 
no evidence of lesions suggesting tumor residue.

ba
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the intercavernous sinuses. Orozco et al.[9] described successful 
embolization of the intercavernous sinuses using coils in a 
patient with a pituitary microadenoma, achieving complete 
obliteration of the lesion and effective bleeding control.

Various hemostatic techniques have been employed to 
manage massive hemorrhage from the intercavernous 
sinuses. These methods include focal compression, 
direct suture, bipolar electrocautery,[4] and the previously 
mentioned techniques, such as the use of dexmedetomidine 
infusion, embolization with coils, nonpenetrating titanium 
clips, and microfibrillar collagen hemostat or fleece-coated 
fibrin glue patch. However, to date, there is no literature 

describing the use of onyx embolization of the intercavernous 
sinuses during transsphenoidal endoscopic surgery.

Onyx is a nonadhesive liquid medium composed of ethylene-
vinyl-alcohol copolymer, dimethyl sulfoxide, and tantalum. 
Unlike cyanoacrylates, onyx belongs to the category of 
copolymers, which are characterized by having a more plastic 
state. Since its introduction, onyx has demonstrated both 
efficacy and safety for endovascular embolization of cerebral 
vascular malformations.[13]

One of its advantages is its ability to minimize catheter fixation 
to the vascular pedicle, allowing for a controlled and gradual 
injection of the embolic material.[5] Moreover, onyx embolization 
is commonly accompanied by angiograms, providing detailed 
visualization of the targeted areas for embolization.[1]

The unique characteristics of the low-resistance system 
associated with the cavernous sinuses render them susceptible 
to occlusion by embolic fluids such as onyx, facilitating 
maximal filling of available spaces. However, caution is 
warranted during onyx embolization in cavernous sinuses 
due to the potential for hemodynamic instability arising from 
the trigeminal cardiac reflex, one of the nerves housed within 
the cavernous sinus. This reflex is triggered by stimulation 
of the trigeminal nerve along its course, leading to cardiac 
disturbances such as bradycardia, asystole, and hypotension.[11]

Stimulation around the sensory division of the fifth cranial 
nerve initiates signals transmitted to the sensory nucleus 
of the trigeminal nerve through the Gasserian ganglion. 
The afferent pathway continues through short internuncial 
nerve fibers in the reticular formation, connecting with the 
efferent pathway in the motor nucleus of the vagus nerve. 
Consequently, the reflex predominantly induces negative 
cardiovascular effects through the activation of vagus nerve 
depressor fibers that terminate in the myocardium.[11]

In the current case, notable hemodynamic instability was 
not observed during presurgical embolization since the 
cavernous sinus was not directly targeted; however, pressure 
fluctuations within the cavernous sinuses could potentially 
impact the trigeminal cardiac reflex. Therefore, diligent 
monitoring of heart rate and blood pressure is imperative, 
with prompt intervention warranted for any hemodynamic 
changes to prevent potential asystole.[7]

In terms of surgical management, onyx occlusion proves 
to be more advantageous than using coils, as the presence 
of endovascular coils can lead to significant complications 
during the surgical procedure. In this context, onyx leverages 
the principle of resistance to attain a uniform distribution of 
the embolic fluid within the venous vascular lumen. Coils, 
employed for proximal occlusion, fall short of ensuring 
comprehensive occlusion. Should a subsequent procedure 
be contemplated, these coils may pose challenges in the 
transnasal resection of the tumor.

Video 1: Occlusion of a lesion in intracranial vessels through 
endovascular approach: bilateral vertebral artery (panangiography): 
the embolic fluid is injected using the “push and plug” technique, 
wherein the embolic material is distributed from the left cavernous 
sinus to the contralateral cavernous sinus through intercavernous 
communications, following the law of resistance.

Video 2: Occlusion of a lesion in intracranial vessels through 
endovascular approach: bilateral vertebral artery (panangiography): 
the distribution of the embolic material from the right cavernous 
sinus to the contralateral one is clearly observed, ensuring the 
complete occlusion of the lesion.



Gomez, et al.: Intercavernous sinus bleeding and onyx embolization

Surgical Neurology International • 2024 • 15(270)  |  5

An illustrative case highlights the successful utilization of 
onyx for presurgical embolization, effectively reducing the 
risk of bleeding and managing profuse hemorrhage from the 
intercavernous sinus without any associated complications.

CONCLUSION

The onyx embolization technique can be considered safe 
and effective in managing profuse bleeding from the 
intercavernous sinus and for presurgical embolization to 
reduce the risk of bleeding during transsphenoidal approaches. 
However, further prospective studies are necessary to assess 
the effectiveness of this technique comprehensively.
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