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Abstract
Background: Intraoperative cerebral angiography has been known as a useful tool for
diagnosing neurovascular diseases. There are few reports of the intraoperative angiography
in the prone position. Intraoperative angiograms through the occipital artery and muscular
branch of the vertebral artery have not also previously been described.
Methods: The occipital artery or muscular branch of the vertebral artery were used for the
intraoperative cerebral angiography. With retrograde catheterization of these arteries, the
contrast medium (5 to 10 ml) was manually injected by a surgeon.
Results: Adequate angiogram was obtained with this method. No complications occurred
with this procedure.
Conclusions: Intraoperative angiography through these arteries is useful for a patient in the
prone position with good efficacy and safety.
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Introduction
Intraoperative angiography has been widely used during neurovascular procedures
(1;10). Femoral, radial or retrograde catheterization of the superficial temporal artery have
been reported for the intraoperative angiography (1;4;6;10). To the best of our knowledge,
there is no previous article describing a use of the occipital artery and muscular branch of the
vertebral artery for the intraoperative angiography. The purpose of this article is to describe
a new method for the intraoperative angiography through these arteries with a patient in the
prone position.
Methods
Patients: Intraoperative cerebral angiography in the prone position was performed in two
patients with a dural arteriovenous fistula (AVF).
Preparation of Patients and Angiography Technique: The patient was placed in the prone
position and the head was fixed in the Sugita multipurpose head frame. Before main
surgical procedures, the occipital artery or muscular branch of the vertebral artery was
identified and isolated (2;9). A J-shaped skin incision was made (Figure 1A) and the
musculature was reflected laterally to expose the occipit. The occipital artery was found
between the splenius capitis and semispinal capitis muscles (2). Multiple muscular branches
originated from the extracranial segments of the vertebral artery. The size, course, and
origin of these arteries varied in individual. Since preoperative vertebral angiogram
demonstrates the developed muscular branch of the vertebral artery, the branch can be isolated
(Figure 2). The artery was catheterized with a 20-gauge intravenous catheter (Figure 1B and
C). An approximately 20-mm catheter was inserted in the artery. The catheter was
connected to an extension set filled with heparinized normal saline solution (5000 units of
heparin in 500 ml). The continuous heparinized saline was infused through the catheter.
The catheter was sutured to the adjacent tissue for fixation (Figure 1B and C). After
preparation of the intraoperative carotid angiography, direct surgical isolation of dural sinus
was carried out. Brain retractors and associated non-radiolucent equipments were removed,
and the operating microscope was withdrawn from the operative field. The craniotomy site
was covered with sterile towels and drapes, and the fluoroscopic C-arm (TR-100P-2, Toshiba,
Japan) was brought in and positioned. Angiography was performed with manual injection of
5 to 10 ml of contrast medium by a surgeon (Figure 2 and 4). The catheter was withdrawn
and the cannulated artery was ligated after completion of angiography.
Illustrative case: This 71-year-old woman was admitted with speech disturbance.
Computed tomography showed a subcoritical hematoma at the left temporal lobe. The left
carotid injection revealed the sigmoid dural AVF (Figure 3A). Since a transvenous
embolization could not succeed, the direct surgery was carried out (the occipital and
suboccipital craniotomies with mastoid osteotomy and the isolation of the isolated dural
sinus) after the transarterial embolization of the occipital artery. Intraoperative angiograms
were obtained before and after the isolation of the sinus (Figure 4). Postoperative
angiograms demonstrated the remission of the dural AVF (Figure 3B) and the patient was
transferred for rehabilitation. The postoperative angiograms were consistent with the
intraoperative one.
Results
Intraoperative angiography with the occipital artery and muscular branch of the
vertebral artery provided sufficient images. Angiographic findings of postoperative
angiograms were consistent with those of intraoperative angiograms. No complications
related to the intraoperative angiography have occurred.
3

Intraoperative angiography

Horiuchi et al.

Discussion
The present study has demonstrated that the intraoperative angiography through the
occipital artery and muscular branch of the vertebral artery is safe and valuable. Several
methods have been proposed for intraoperative angiography and were divided into two
groups: catheter method through the femoral or radial artery, and direct cannulation method
through the superficial temporal or common carotid arteries.
The standard intraoperative angiography for cerebrovascular surgeries carried out via the
transfemoral route. Chiang and colleagues (1) observed eight complications of the 303
operations (2.6%) related to the femoral approach. Complications of intraoperative
angiography included embolism, ischemic stroke, femoral artery thrombosis, pseudoaneurysm
formation, arterial dissection, retroperitoneal hemorrhage, broken guidewire, and hematoma
formation (1;3). Based on previous reports (1;3;10), the postoperative stroke related to the
intraoperative transfemoral angiography ranged from 0 to 0.4% of patients.
Recently, intraoperative angiography through the radial artery has been introduced and
transradial approach has some advantages, especially in the prone position (4). The
advantages include continuous access to the sheath during the surgical procedure and easy
catheterization of vertebral arteries. In the report of the intraoperative transradial
angiography (4), one complication (brachial artery dissection) of 8 patients occurred and the
patient received a bypass surgery.
On the other hand, a direct cannulation method using the superficial temporal artery and
the common carotid artery was also used to perform the intraoperative angiography (5;7;8).
Lee and Macdonald (6) recently represented the efficacy of intraoperative angiography with
the superficial temporal artery. Weiner et al.(11) presented one possible cerebral ischemic
event among 65 diagnostic angiography through the superficial temporal artery. According
to the report by Smith (8), there was one patient among 41 who experienced distal
embolization into the internal carotid artery. These ischemic complications would be
attributed to placement of the catheter in the common carotid artery or carotid bifurcation (6).
Therefore, Lee and Macdonald (6) used a short catheter to avoid such complication. In the
present technique, we also used a short catheter and there was no complication related to the
intraoperative angiography.
CONCLUSIONS: Intraoperative angiography via the occipital artery and muscular branch of
the vertebral artery is a feasible alternative to transfemoral or transradial catheterization in the
prone position. In the present report, adequate angiograms can easily be obtained without
complications. To the best of our knowledge, this is the first report describing the use of the
occipital artery and muscular branch of the vertebral artery to obtain the intraoperative
angiogram for neurovascular surgery.
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Figure legends
Figure 1. A: Illustration of the skin incision. B: Intraoperative photograph of
catheterization of the left occipital artery. C: Magnified view of the catheterization
Figure 2. A: Preoperative vertebral angiogram showing the developed muscular branch
(MB). B: Intraoperative angiography of the vertebral artery through the MB.
Figure 3. Preoperative (A) and postoperative (B) left carotid angiograms.
dural arteriovenous fistula disappears after surgery.

Note that the

Figure 4. Intraoperative angiography of the internal carotid artery through the occipital
artery (OA) before (A) and after (B) the isolation of the sinus. Note that cortical refluxes
remit after the isolation.
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