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ABSTRACT

Sudden intraoperative hemorrhage during intracranial aneurysm surgery from vascular injury or aneurysmal rupture has
been known to dramatically increase the associated morbidity and mortality. We describe the first reported use of rapid
ventricular pacing (RVP) assisted hypotension to control sudden intraoperative hemorrhage during intracranial aneurysm

surgery where temporary arterial occlusion was not achievable.
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Introduction

Sudden intraoperative hemorrhage during intracranial
aneurysm surgery from vascular injury or aneurysmal rupture
has been known to dramatically increase the associated
morbidity and mortality."* We describe the first reported
use of rapid ventricular pacing (RVP) assisted hypotension to
control sudden intraoperative hemorrhage during intracranial
aneurysm surgery where temporary arterial occlusion was
not achievable.

Case Report

A 41-year-old female patient with a past history of
subarachnoid hemorrhage with aneurysm clip ligation,
multiple intracranial aneurysms, and substance abuse
presented with increasingly severe right sided headaches.
She underwent a cerebral angiogram, which revealed the
presence of a 17.2 mm X 15.6 mm X 13.9 mm aneurysm
in the right communicating segment of the internal carotid
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artery (ICA) with a neck of 5.7 mm [Figure 1]. Further
aneurysms identified included a right middle cerebral
artery (MCA) bifurcation aneurysm (5.7 mm X 5.2 mm
with a neck of 2.6 mm), a right anterior temporal artery
aneurysm (3.9 mm X 3.7 mm with a neck of 2.4 mm), a bi-lobed
left MCA bifurcation aneurysm (7.5 mm X 7.2 mm X 6.9 mm
with a neck of 2.5 mm) and a left superior cerebellar artery
aneurysm (5.4 mm X 5.2 mm with a neck of 3.2 mm). Due to
the size of the largest aneurysm and the inaccessibility of many
of the other aneurysms, a decision was made to proceed with
an open craniotomy and clipping with intraoperative RVP. The
patient after being informed of the risk and benefits of this
technique consented for its use.

On the day of the operation, after placement of routine
American Society of Anesthesiologists monitors and with
invasive radial artery blood pressure monitoring, anesthesia
was induced. Following, intubation of the airway, two
additional large bore peripheral intravenous access catheters
and a five French sheath was placed aseptically into the right
internal jugular vein. An intravenous bipolar pacing catheter
(Bipolar pacing catheter, Edwards Lifesciences, Irvine, CA) was
inserted into the right ventricle through the five French sheath.
Position of the pacing electrode was confirmed by the ability
to adequate sense ventricular conduction and by the ability
to override pace the ventricle. Test pacing was performed to
determine thresholds using a temporary pacemaker (Model
5388 dual chamber temporary pacemaker; Medtronics, Inc.,
Minneapolis, MN, USA) set to Ventriculo-ventricle inhibition
(VVI) mode. The patient underwent a right sided pterional
craniotomy. The dissection through the planes was difficult
due to extensive amounts of adhesions and friable vasculature.
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Figure 1: Digital subtraction angiogram of right anterior circulation
(preoperative)

On adequate exposure of the large aneurysm at the right
communicating segment of the ICA, the surgeon requested
hypotension to decrease intra-aneurysmal turgor and allow
clip placement. The patient was administered 100% oxygen,
burst suppressed with propofol (guided by Bispectral index
monitoring), and paced in VVI mode to 180 beats/min (bpm).
There was an instantaneous fall in mean arterial blood pressure
(MAP) from 80 to 40 mmHg. The surgeon was then able to place
the clip to secure the aneurysm within 47 s of RVP at 180 bpm.
As soon as the RVP was discontinued normal sinus rhythm
was restored and the MAP recovered back to the baseline
value of 75-80 mmHg. While attempting to decompress the
clipped right communicating segment ICA aneurysm, a small
tear developed on the ICA. Due to profuse hemorrhage, the
surgical field was completely obscured, and temporary clipping
to control the hemorrhage became impossible. A decision was
made to institute RVP as a means to induce hypotension in
order to clear the field. With an instantaneous drop in MAP to
35 mmHg with RVP, the surgical field cleared well enough to
allow temporary clip placement on the injured ICA. RVP was
discontinued (56 s) and there was a rapid recovery of MAP
to baseline values. Following the arterial repair, a decision
was made to secure only the aneurysms on the right anterior
circulation and to secure the remaining in a subsequent setting.
An intraoperative angiogram revealed well-secured aneurysms
and adequate cerebral blood flow [Figure 2]. The patient was
uneventfully extubated and transferred to the neurointensive
care unit. The immediate neurological exam revealed no new
neurological deficits. The patient was transferred to the ward
the next day and discharged home 2 days later.

Discussion

Rapid ventricular pacing in cerebral aneurysms
The use of RVP in neurosurgery was first described in 1971 by
Rovit in 13 patients (nine with aneurysms).”! More recently, there
have been two reports of the use of RVP to facilitate aneurysm

Figure 2: Digital subtraction angiogram of right anterior circulation
(postoperative)

clipping without complications.” Safety data from the use of
RVP in cardiological procedures suggests that the complication
rate is between 0% and 3%, with ventricular tachyarrhythmias
being the most common reported complications which are
usually reversed with override pacing or cardioversion.

Management of sudden intraoperative
hemorrhage — Adenosine versus rapid ventricular
pacing

A number of maneuvers have been recommended to control
profound hemorrhage associated with such an event,
including suction dissection of the aneurysm, coagulation of
the aneurysmal rent, clip application to the distal sac, and
temporary arterial occlusion.? The success of many of these
maneuvers depends largely on the ability of the surgeon to
work in a bloodless field, which can be augmented by induction
of intraoperative hypotension. Traditionally, hypotension
in this situation is produced with pharmacological means
with large doses of propofol, thiopentone, or adenosine.!
Although adenosine is a useful means to achieve this goal,
it has considerable dose-response variability.*>* In contrast,
RVP induced hypotension has an almost “on-off” effect and
predictable duration.”” Moreover, unlike adenosine, the
consideration to use RVP is not affected by patient factors
including allergies or medical conditions such as asthma and
heart blocks.

Conclusion

We described the first use of RVP to induce hypotension in the
face of sudden intraoperative hemorrhage which could not
be controlled with conventional means during intracranial
aneurysm surgery. We consider using RVP in patients with
complex aneurysms where temporary clip placement is not
feasible or high risk. Although, RVP has a more user-friendly
profile than repeated boluses of adenosine, its use in patients
with severe left ventricular dysfunction and coronary artery
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disease may increase the risk of myocardial ischemia and
ventricular arrhythmias.™
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