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Today, there is a paucity in the literature regarding the optimal control of blood pressure in patients undergoing excision
of cerebral arteriovenous malformations. The existing literature recommends strict blood pressure control (BP)  and maintaining
BP  20% below the pre-operative baseline after surgery or a systolic blood pressure of 90 mm. Still, none of them defines an
ideal postoperative BP target. This could be because the factors influencing the incidence of hyperemic complications, such as
spetzler martin grade and the degree of autoregulatory failure in the perinidal vessels, vary from patient to patient. Near-infrared
spectroscopy(NIRS)  is a simple, real-time, non-invasive monitor which provides quantifiable and continuous real-time
information on cerebral oxygenation.

In our pilot study, we noted that aggressive attempts to tightly control blood pressure in cerebral AVM patients with a significant
increase in ipsilateral regional cerebral oxygen saturation (rSO2)during the post-resection phase resulted in a significant decrease
in rSO2 > 12% in the postoperative period. If left undetected, this could have resulted in postoperative ischemic complications.
Monitoring rSO2  allows for the detection of clinically silent episodes of cerebral ischemia. Moreover, patients with an increase
in ipsilateral rSO2  > 14.5%  from baseline in the postoperative period had a 100% incidence of
hyperemic postoperative complications. 

We propose the routinely monitoring rSO2   with NIRS in all patients undergoing cerebral AVM excision in the postoperative
period. Therefore, blood pressure titrations guided by NIRS could help identify individual blood pressure targets and aid optimal
management of patients. Moreover, it would aid in the timely detection of ischemic and hyperemic complications often
encountered during intensive care management. This will reduce the patient mortality and morbidity in this subgroup of patients, as
evidenced by the outcome analysis of our study.
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Objectives:

Cerebral arteriovenous malformations (AVM) present a low resistance circulation which renders the perinidal
tissues susceptible to ischemia. However, there can be increased flow to the surrounding perinidal tissues post-
excision, resulting in hyperemic complications. We hypothesized that NIRS-guided perioperative management can
reduce the incidence of perioperative complications and improve the outcome in patients presenting for surgical



excision of cerebral AVMs.

Methods:

This was a prospective observational study involving 25 patients undergoing supratentorial AVM resection
surgeries. rSO2 and hemodynamic monitoring were done intraoperatively and postoperatively for 24 hours. A
drift in rSO2 >12%  and perioperative events were recorded and analyzed. For analysis, patients were categorized
into two groups, Group A - patients without complications and Group B - patients who had complications
postoperatively.An outcome analysis was done at 3 months with the Glasgow outcome scale.

Results:

Sixteen patients (64%) were included in group A, and nine patients(36%)  developed postoperative
complications and were included in group B. Fifty two percent of the AVMs were SM grade II, 28% were SM
grade I, and 20% were SM grade III. Post excision, there was a significant increase in the mean ipsilateral rSO2
from the baseline in group B, as compared to group A (p= 0.005). Postoperatively, patients in group B had a
significant negative mean  rSO2 drift as compared to group A(p= 0.007). The post-excision mean ipsilateral rSO2
ratio in group B patients was significantly higher than patients in group A (1.32 ± 0.01 vs.1.01 ± 0.06; p=0.04). The
Glasgow outcome score(GOS) at 3 months revealed a GOS of 5 in 88% ,GOS of 4 in 8% and GOS of 3 in 4 % of
the population with zero case fatality rate. 

Conclusions:

In our study, we observed that a post-AVM excision ipsilateral rSO2 drift >12%  with a mean ipsilateral rSO2 ratio >1.3
was associated with an increased incidence of complications. Therefore, patients with an ipsilateral rSO2 drift > 12% from the
baseline should be treated with caution and close observation in the post-resection period. While in the postoperative period, an
ipsilateral rSO2 drift  >14.5% from the baseline warrants immediate evaluation and appropriate management as it is associated
with a 100% incidence of postoperative complications. Optimal blood pressure management guided by targeting an ipsilateral
rSO2 drift< 12%  in the perioperative period resulted in a good  90-day GOS in our study population.
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