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1 |  INTRODUCTION

This paper reported a case of devastating iatrogenic ICA 
rupture in endoscopic endonasal surgery (EES) rescued by a 
covered stent. We also discussed the therapeutic strategies of 
iatrogenic ICA rupture in EES, which is of help in the man-
agement of this devastating complication.

Endoscopic endonasal surgery (EES) is a minimally in-
vasive and efficient surgical technique that has been widely 
used for pituitary tumors. Iatrogenic internal carotid artery 
(ICA) injury accounts for 0.3% of all listed complications 
but is the most feared and devastating EES in pituitary tumor 
resections. In this paper, we report a case of disastrous ICA 
rupture during EES for a pituitary tumor that was rescued by 
a covered stent.

2 |  CASE PRESENTATION

A 76- year- old man presented with frequent attacks of diz-
ziness and blurred vision for over 1  month. CT image in 
local hospital indicated possible sellar tumor. Enhanced 
MRI revealed 30 × 13 × 16 mm macroadenoma (Figure 1A). 
Laboratory tests of hormone revealed a nonfunctioning 

adenoma. The patient had EES to remove the pituitary ad-
enoma under general anesthesia. The surgeons encountered 
serious internal carotid artery rupture while opening the 
upper sellar floor. The immediate nasal packing stopped the 
extravasation of blood significantly and make it possible to 
transfer the patient to hybrid operating room quickly.

Emergency cerebral angiography showed no local abnor-
mal vessels, extravasation of the contrast medium, or pseu-
doaneurysm in the intracranial segment of the left internal 
carotid artery. To save time, we assessed the intracranial 
collateral circulation by compressing the left common artery 
and found that the anterior communicating artery (AcoA) 
and posterior communicating artery (PcoA) of the left ICA 
were poorly developed, indicating that occluding the left 
ICA might cause serious neurological symptoms. After mul-
tidisciplinary consultation, we concluded that ICA- covered 
stent deployment was the best and only way to stop the disas-
trous bleeding and save the left ICA at the same time. Such 
conditions put the patient into a dilemma: the nasal packing 
had to be removed to reveal the rupture spot, but this could 
cause life- threatening bleeding. An 8F guiding catheter was 
positioned at the C1 segment of the ICA, and the Willis 
covered stent system (4.5 mm × 16 mm in size, MicroPort 
Scientific Corporation) was positioned over the microwire 
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Abstract
Iatrogenic ICA injury is a life- threatening and underreported complication of EES. 
For selected patients, covered stent implantation is the best and only way to block the 
rupture spot immediately and maintain ICA blood flow.
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at the cavernous sinus segment of the left ICA (Figure 1C). 
Subsequently, the hemostatic brain cotton was gently pulled 
out under endoscopy. As the cottons were removed, the bleed-
ing became more serious, and the stent position was rapidly 
adjusted to cover the ruptured spot. We released the stent 
with balloon inflation within 20  seconds (Figure  1E). ICA 
angiography demonstrated that the iatrogenic carotid cavern-
ous fistula was successfully occluded (Figure 1F). A loading 
dose of dual antiplatelet therapy (300 mg aspirin and 300 mg 
Plavix) was administered after the procedure. The patient lost 
over 4000 ml blood and received 8500 mL fluid during the 
whole surgery. The patient showed no obvious symptoms 
after recovery from anesthesia revival and was discharged 
without neurological deficits 9  days after the surgery. The 
patient was instructed to take 100 mg aspirin daily for at least 
1 year and 75 mg clopidogrel daily for 6 months.

3 |  DISCUSSION

Iatrogenic injury of the ICA is the most dangerous and under-
reported complication of EES. The reported ICA injury inci-
dence in EES for pituitary surgery remains low, but a study 
from 1998 found that 50% of neurosurgeons experienced 
ICA injury during EES for pituitary pathologies, whereas the 
percentage dropped to 20% in 2017,1,2 which indicates that 
ICA injury in EES is underreported.

Once ICA injury occurs, hemostasis should be imme-
diately applied. Nasal packing is the most used method. 
Surgical ligation of the ICA or direct vessel closure is time- 
consuming, can block access to potential interventional pro-
cedures, and is not available if the bleeding is uncontrolled. 
The endovascular method has become the most common 
treatment for ICA injuries in EES1 : ICA occlusion, 2 ICA 
rupture embolization (with or without stent assistance), and 

3 ICA reconstruction.3 If the ICA is about to be occluded by 
a balloon or coil, the collateral circulation should be fully 
assessed to avoid permanent serious stroke. However, since 
patients undergo EES under general anesthesia, the angio-
graphic conclusions drawn from the balloon occlusion test 
(BOT) may not reflect possible neurologic deficit.3 ICA oc-
clusion should be carefully applied in patients who 1 have 
good collateral circulation (such as AcoA or PcoA collateral 
flow), 2 have devastating uncontrolled bleeding, 3 have in-
trinsically curved ICA anatomy or important artery branches 
near the ICA lesion (not suitable for covered stent deploy-
ment), and 4 are not indicated to receive subsequent antiplate-
let therapy.

ICA rupture embolization has been reported in patients 1 
with controlled bleeding, 2 with poor collateral circulation, 
and 3 whose ICA lesions are extravasation, carotid cavernous 
fistula (CCF), or pseudoaneurysm. Such patients can receive 
selective ICA rupture embolization surgery days or weeks 
after EES. The embolic materials include coils, onyxes, and 
balloons, with or without stents.3 Single coiling can avoid 
subsequent antiplatelet therapy and seems to be an appropri-
ate therapy in selected patients. However, this method has a 
potential risk of rebleeding, has a high recurrence rate, and 
may need a second surgery with stent assistance.

ICA reconstruction can block ICA rupture and maintain 
ICA blood flow. The most commonly used reconstruction 
systems are pipeline embolization device (PED) 4 and cov-
ered stents.5 PED is the most reported flow diverter used in 
ICA rupture during EES, especially for patients with con-
trolled bleeding, poor collateral circulation, or ICA pseudo-
aneurysm. PED has many advantages over covered stents1 
: it is more suitable for intracranial navigation, 2 it is more 
flexible in intrinsically curved anatomy, and 3 it is available 
in patients whose ICA lesions are located at important ar-
tery branches. Covered stents can be used in uncontrolled 

F I G U R E  1  Endovascular procedure 
in the treatment of iatrogenic ICA rupture 
in EES A, Coronal T1- weighted sequence 
of MRI revealed 30 × 13 × 16 mm 
macroadenoma that had eroded into bilateral 
sphenoid sinus. B, Cerebral angiography 
of the left ICA. C, The Willis covered stent 
(4.5 mm × 16 mm) was positioned. D, The 
ICA rupture spot was revealed. E, The stent 
position was rapidly released. F, Iatrogenic 
ICA injury was occluded
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bleeding, can block ICA rupture immediately, have a lower 
rebleeding risk than PED, but can only be used in selected 
patients due to the stiffness of the system. Both PED and cov-
ered stent deployment necessitate months of dual antiplatelet 
therapy and may preclude further tumor resection.

In conclusion, this case suggests that covered stent deploy-
ment is an effective method to treat life- threatening ICA rup-
ture during EES in selected patients. Multiple factors should 
be considered to choose the best endovascular treatment.
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