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OBJECTIVE: Carotid artery injury close to the clinoid process is difficult to repair, and is even
more so when the vessel is firmly attached to a calcified tumor. We treated a patient with an
intraoperative carotid lesion by coating the vessel wall with N-butyl-2-cyanoacrylate (NBCA).
CLINICAL PRESENTATION: A 7-year-old boy was referred to our clinic with a 3-month
history of somnolence, apathy, and headache. Neurological examination revealed bitemporal
hemianopsia. The cranial magnetic resonance imaging and computed tomographic scans
showed a sellar and suprasellar calcified mass with heterogeneous contrast enhancement, a
cyst component in the upper part of the tumor displaced upward and back from the mesen-
cephalic and diencephalic structures.
INTERVENTION: The patient underwent a pterional craniotomy. Using a microsurgical
technique, the suprasellar part of the craniopharyngioma was removed. In an attempt to
dissect the calcified mass from the carotid artery on the right side, the vessel was
unintentionally injured, followed by severe bleeding. Temporary occlusion and suturing of
the vessel was impossible because of the overlying hard mass. To avoid a permanent
occlusion, we decided to coat the injured artery wall with 100% NBCA. For this, 0.5 ml
of NBCA was distributed on the surface of the injured segment and surrounding subarach-
noid space by injection through a needle. An excellent hemostasis could be obtained
immediately after coating. The patient woke up with no new neurological deficits. A digital
cerebral angiogram obtained a few days after the procedure did not show vasospasm,
stenosis, or pseudoaneurysm in the supraclinoidal segment of the carotid artery. A mag-
netic resonance angiogram obtained 3 years later showed a normal shape of the internal
carotid artery and a stable residual tumor without inflammatory signs. The child is now
attending school and is under hormonal therapy.
CONCLUSION: For hemostatic purposes, the technique of coating an injured arterial wall
with NBCA may be useful in cases in which a microsuture is impossible and a permanent
artery occlusion is unwanted because of a risk of an ischemic stroke. It could serve as a
transitory measure until a microsurgical bypass or the balloon test occlusion tolerance allow
the trapping of the affected artery.
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Intraoperative bleeding owing to an accidental cut of an
artery at the cranial base is usually controlled with
microsutures or permanent vessel occlusion. This last

option carries a risk of ischemic stroke when there is no
previous knowledge of the cerebral interhemispheric circu-
lation of the patient (10). We present a case of intraoperative
carotid artery injury during tumor removal that was man-
aged by application of n-butyl-2-cyanoacrylate (NBCA) on

the injured vessel wall in the surrounding subarachnoid
space.

Illustrative Case

A 7-year-old boy presented with a 3-month history of apathy,
somnolence, and headache. Neurological examination revealed a bi-
temporal hemianopsia. Computed tomographic (CT) and magnetic
resonance imaging (MRI) scans showed a sellar and suprasellar cal-
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cified mass with a cyst displacing the mesencephalic and diencephalic
structures (Fig. 1, A–C).

Surgery

After a pterional craniotomy, the tumor was removed mi-
crosurgically in its suprasellar portion. In an attempt to sepa-
rate the tumor from the carotid artery on the right side, the
vessel was partially injured. Because of the tightly adherent
and overlying calcified mass, it was impossible to dissect the
vessel and perform a microsurgical suture. To avoid a perma-
nent vessel occlusion with subsequent risk of an ischemic
stroke, we decided to coat the arterial wall by injecting NBCA.
The neighboring tissue, including the optic chiasm and nerve,
were protected by cotton. The bleeding was controlled by
temporal tamponade with cottonoid and suction over the
carotid artery encased by the tumor. Meanwhile, 0.5 ml of glue
in a pure form was injected through a long 20-gauge needle
over the injured wall and partially into the surrounding sub-
arachnoid space. An excellent hemostasis was achieved imme-
diately after hardening of the NBCA. The patient woke up
with no new neurological deficits.

The day after the procedure, a CT scan showed the NBCA
over the clinoid process and the rest of the partially removed
calcified neoplasm. Both the cyanoacrylate and the calcium
had the same appearance on the CT scan (Fig. 2, A and B). A
digital cerebral angiogram obtained 1 week after the operation
did not show vasospasm, stenosis, or pseudoaneurysm in the

supraclinoidal carotid artery (Fig. 3, A and B). The histopa-
thology of the tumor revealed a craniopharyngioma.

During the follow-up period, the patient persisted with
some visual deficit. He is currently receiving hormonal ther-
apy and lives a normal life. The last magnetic resonance
angiogram obtained 3 years after the operation did not show
any sign of alteration in the carotid artery wall or lumen. MRI
scans obtained at the same time showed a residual, but stable,
tumor (Figs. 4 and 5).

FIGURE 3. A, digital subtracted angiogram obtained after surgery and
vessel repair showing a normal intracranial carotid artery. B, non-
subtracted angiogram showing tumor calcification and NBCA over the
carotid artery.

FIGURE 1. A, sagittal T2–weighted
MRI scan showing a sellar and suprasel-
lar mass with a superior cyst. B, axial
T2-weighted MRI scan of the same pa-
tient. C, axial CT scan showing the cal-
cified sellar mass.

FIGURE 2. Axial CT scans in bone (A) and the parenchymal (B) window
demonstrating the NBCA over the clinoid process and the calcified mass.
Compare with Figure 1C.

FIGURE 4. Magnetic resonance angiogram obtained 3 years after the pro-
cedure.
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DISCUSSION

NBCA is a vinyl mono-
mer of alkyl 2-cyanoacrylate
and it polymerizes on con-
tact with ionic solutions
(blood, contrast medium).
The polymerization (hard-
ening) is almost immediate
when used in its pure form
or can be prolonged by a
few seconds with the addi-
tion of ethiodized oil or io-
phendylate (4, 23).

NBCA is used extensively
in the treatment of the cere-
bral and spinal arterio-
venous malformations and
dural arteriovenous fistulas
because it is the only embolizing agent to give permanent
vessel occlusion (19, 22, 26). The extravascular use of NBCA is
gaining acceptance for the treatment of hypervascularized
tumors of the head and the neck. Percutaneous use of this
substance makes surgery easier and bloodless (5). The hemo-
static property of this agent has been described in oral and
vascular surgery (2, 12, 20). This substance is also used widely
for endoscopic sclerotherapy of esophagal and gastric varices
and for the sealing of enterocutaneous and gastrointestinal
fistulas (15–25).

For the central nervous system, the cyanoacrylates were
used extravascularly in the past to coat cerebral unclippable
aneurysms to prevent rebleeding (6–8). To the best of our
knowledge, no deleterious effects directly attributable to this
substance have been reported during the follow-up period
(16–27), even if, in animal models, the cyanoacrylates may
cause an inflammatory reaction and damage to the vessel wall
(6, 8, 9, 13, 16, 17, 18, 19, 24, 26).

In our patient, the encasement of the carotid artery in the
calcified tumor and the proximity to the clinoid process made
the application of temporary clips and microsurgical suture of
the vessel wall impossible. The second option we had to stop
the bleeding was the permanent occlusion of the artery, but
we had no previous knowledge about the cerebral collateral
circulation of the patient. It was decided to manage the arterial
injury by coating the vessel wall with NBCA. The effective
application of the cyanoacrylate over the arterial wall requires
the stop of the bleeding for a few seconds. This can be
achieved by compressing the tumor over the vessel or by
compressing the vessel itself. In contact with the residual
blood on the arterial wall, 100% NBCA hardens immediately,
producing an efficient hemostasis.

This technique is applicable in cases in which the arterial
wall is partially cut, but would be not as effective in a com-
pletely lacerated vessel wall. The calcified tumor was helpful
to keep the NBCA in place.

During 3 years of follow-up for our patient, the glue pro-
duced neither any change in the carotid artery nor any inflam-
matory reaction of the brain or subarachnoid space. Even if
long-term treatment was achieved in this case, we do not
recommend this procedure as a permanent measure. It was
performed to stop life-threatening intraoperative bleeding.
Trapping of the affected segment of the artery can be per-
formed in patients with good cerebral interhemispheric circu-
lation, as certified by a balloon test occlusion. In patients with
poor collaterals, bypass microsurgery is mandatory before the
sacrifice of the injured vessel (14–21).

Taking our experience into account, previous knowledge of
the cerebral circulation is desirable in patients with a calcified
sellar mass involving the carotid artery. Preparation for a
possible microsurgical bypass is strongly recommended in
cases with balloon test occlusion intolerance. Although the
extravascular sealant properties of the cyanoacrylates, when
applied over arteries, is well known in vascular surgery and
animal experiments, more studies are needed to evaluate the
long-term performance of these agents in injured intracranial
arteries (1, 3, 11, 12, 20). A potential disadvantage of this
procedure is the hardened NBCA mass that will make it
difficult for an eventual reintervention in the site where it was
applied (Fig 2, A and B).

CONCLUSION

The application of NBCA over an intraoperatively injured
or ruptured brain vessel may be useful in cases in which
microsuture is impossible and a permanent occlusion carries a
risk of an ischemic stroke. This procedure is recommended as
a transitory solution to stop life-threatening intraoperative
bleeding. Trapping of the affected segment of the artery is an
effective method in patients who previously tolerated a bal-
loon test occlusion. Bypass surgery is mandatory in those
cases with poor cerebral interhemispheric circulation.
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COMMENTS

The authors report their experience with n-butylcyanoacrylate
(NBCA), which they successfully applied periadventitially to a

lacerated and diseased internal carotid artery wall. This compound
has been studied and used widely in alternate applications. Although
the use of NBCA may be an adjunct in certain adverse open surgical
situations, we recommend primary repair of a lacerated vessel when-
ever possible.

Robert F. Spetzler
Vini G. Khurana
Phoenix, Arizona

The authors provide an interesting description of the use of cyano-
acrylate. They reference the literature regarding the dangers of

older glues in arterial repair, given the inflammatory action that can
occur. Although there is no way to know the type of inflammation that
the NBCA might incite in the long term, I think the authors’ caution in
using this type of strategy as a long-term fix is a good one. This is
particularly true given the high flow and shear rates associated with
the internal carotid artery as it exits the cranial base. Every surgeon
has a mental list of plans for catastrophe management in the setting of
working around large intracranial vessels. The authors provide us
with one more potential solution to the terrible problem of an intra-
cranial arterial tear or laceration.

Christopher S. Ogilvy
Boston, Massachusetts
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