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Transsphenoidal sinus surgery (TSS) is a safe and highly 
effective approach for pituitary lesions, particularly ad-

enomas, and has minimal complications. However, ICA in-
jury is an uncommon and life-threatening complication of 
TSS that can result in massive bleeding, PA, and CCF. During 
TSS, the rate of internal carotid injury is 1%.[1]

Iatrogenic ICA injury should be detected immediately, and 
neurovascular treatment should be initiated. Although 
there are no definite standards for managing it, bleeding 
should be controlled with the proper hemostatic materi-
als, and Digital subtraction angiography (DSA) should be 
performed. Endovascular treatments for iatrogenic ICA 
injuries include parent artery occlusion, coil embolization, 
graft stent implantation, and pipeline shield placement.[2] 
We present the most recent endovascular therapy proce-
dure for the treatment of ICA injury: the placement of flow-

diverting stents (FDS) to eliminate ICA PA and CCF caused 
by iatrogenic ICA injury.

Case Report
The patient was a 37-year-old woman. Magnetic resonance 
imaging (MRI) of the pituitary mass reveals encasement 
of the ICA. When the endoscopic tumor excision was per-
formed, bleeding occurred from the carotid location. The 
surgeon controlled the bleeding with local packing and 
placed abdominal fat. The patient was transferred to the 
interventional radiology unit as intubated.

Cerebral DSA showed a pseudo-aneurysm proximal to the 
right ICA cavernous segment and a caroticocavernous fis-
tula draining towards the inferior petrosal sinus (Fig. 1). 
We decided to attempt a flow diverter stent placement to 
treat the injury. A 6F guide catheter was used proximally in 
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the common carotid artery, and a 6F intracranial support 
catheter was advanced into the ICA distal segment. A mi-
crocatheter was passed through the injured part of the ICA 
using a micro guidewire. The microcatheter was replaced, 
and two intertwined flow diverter stents (4x25 mm) were 
placed across the neck of the aneurysm (Fig. 2A). A balloon 
catheter angioplasty was performed for wall apposition(Fig. 
2B). We administered a 2,500 IU heparin bolus during the 
procedure after inserting the femoral sheath, followed by 
1,000 IU every hour. In addition, the patient was given dual 
antiplatelet agents (DAPT) Acetylsalicylic acid (ASA) 300 
mg and Clopidogrel 600 mg were loaded through a naso-
gastric tube after the Pipeline was placed.

The patient was transferred to the intensive care unit; there 
was no neurological deficit. Follow-up DSA was obtained 
one day after stent placement, pseudoaneurysm size was 
reduced, and six months after, the patient was shown to 
have absent CCF filling, complete obliteration of the pseu-
doaneurysm, with normal patency of the ICA (Fig. 2C). Sub-
sequently, aspirin (100mg\daily) and clopidogrel (75mg\
daily) were taken together for 6 months followed by aspirin 
alone for lifelong.

Discussion
In this study, we demonstrate our management of cavern-
ous ICA acute injury, representing a case of patients treat-
ed in the emergency department with endovascular FDS 
placement. We can treat pseudoaneurysms with less inva-
sive methods using flow-diverting stents while preserving 
the parent artery.

ICA injury is an uncommon and life-threatening complication 
of TSS. The most common site of vascular injury during trans-
sphenoidal surgery is the cavernous ICA.[3] PA, CCF, subarach-
noid hemorrhage (SAH), and severe epistaxis are the most 
common manifestations of vascular injury during TSS.[4]

During an intra-operative ICA rupture, packing materials 
should be inserted with just enough force to limit bleeding 
while not obstructing vascular flow. Despite successful in-
traoperative tamponade, significant bleeding during trans-
sphenoidal surgery requires urgent vascular imaging.[3] 
There are three treatment choices for such a condition: ICA 
sacrifice, endoluminal reconstruction, and embolization.[5] 
The occlusion of the parent artery (PAO) with endovascular 
methods remains the certain treatment for managing ICA 
injury. On the other hand, PAO is an invasive and destruc-
tive procedure. Moreover, there is still a 5–20% risk of de-
veloping ischemia complications.[6]

Figure 1. Angiography was performed to confirm the iatrojenic ICA 
injury. Lateral projection (a, b) and 3D anjiogram (c) was obtained. 
Caroticocavernous fistula (a) draining towards to inferior petrosal 
sinus and Pseudo-aneursym (b) was seen proximal to the right ICA 
cavernous segment.
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Figure 2. (a) Two intertwined flow diverter stents (4x25 mm) placed and balloon catheter angioplasty was performed (b). Six months after (c), 
the patient was shown to have absent CCF filling, complete obliteration of the pseudoaneurysm, with normal patency of the ICA.
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The treatment of this lesion has lately evolved to a recon-
structive vessel technique that merely removes an aneurysm 
from circulation while preserving vascular patency. Several 
cases of intracranial pseudoaneurysms have been treated 
using vessel-reconstructive endovascular methods such as 
covered or flow-diverting stents. Two retrospective stud-
ies on the outcomes of covered stent implantation were 
published by Zhang et al.[7] and Kim et al.[8] In the first, six 
injuries were treated with a covered stent, with good clini-
cal outcomes (mRS=0). In the latter, six lesions were treated 
with covered stents, resulting in good outcomes (mRS=1–2). 
Griauzde et al.[9] The case series of cavernous ICA were suc-
cessfully treated with FDS deployment and had a good clini-
cal outcome (mRS=0-1). Giorgianni et al.[5] Endovascular FDS 
emergency placement can be effective with no periproce-
dural ischemic-hemorrhagic complications.
Flow diverters are the most effective method for stabilizing 
artery walls and reducing the procedural trauma associat-
ed with fragile aneurysms.[10,11] This technology is better for 
treatment because iatrogenic pseudoaneurysms are highly 
fragile and prone to rupture. Compared to conventional 
balloons or self-expanding stents, a flow-directing stent 
provides complete aneurysm neck coverage with better 
flexibility and adaptable radial force.[2]

Pipeline embolization frequently needs DAPT administra-
tion for a set amount of time. In our case study, we com-
pletely occluded the pseudoaneurysm and switched from 
DAPT to SAPT six months after placing the pipeline. The 
patient has had no symptoms for 18 months following the 
pipeline embolization.
The limitations of pipeline shield are bleeding-related 
conditions such as active bleeding, persistent rebleeding, 
and the need for post-procedural double antiplatelet ther-
apy. The first stage in employing a flow-diverting stent is 
achieving hemodynamic stability with efficient packing. Fi-
nally, an endovascular technique for treating ICA pseudoa-
neurysm after transsphenoidal pituitary surgery may be an 
alternate option with similar effectiveness and fewer com-
plications than previous procedures. Further studies are re-
quired to validate this theory in a larger patient population.

Conclusion
ICA injury is an uncommon and life-threatening complica-
tion of TSS. There are a few treatment choices for such a 
condition: ICA sacrifice,  endoluminal reconstruction, and 
embolization. In managing ICA injury, the placement of 
flow-diverting stents is a viable vessel-sparing technique.
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