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INTRODUCTION: Approximately 8-22% of intracranial
cavernomas occur within the brainstem. Surgical resection of
brainstem cavernous malformations (BSCMs) is considered the
standard of care following hemorrhagic events but predictors of
post-surgical outcomes remain poorly described.

RESEARCH HYPOTHESIS: Pre-operative outcome
predictors for BSCMs are similar to those used in arteriovenous
malformations (AVMs), including Spetzler Martin Grading Scale,
Lawton Supplementary Grading Scale

METHODS
A retrospective chart review was conducted on n=104
consecutative patients from 1997-2012

•

Binary logistic regression was perfomed; the outcome
variable was dichotomized modified Rankin Scale (mRS)
score <2 or >2 at last clinical evaluation

•

Multivariable logistic regression models were constructed
based on the a prior hypothesis and univariable logistic
regression

•

Statistical models were cross validated using 10-fold cross-
validation and area under ROC curves

•

RESULTS
PATIENT DEMOGRAPHICS & BSCM CHARACTERISTICS:
- Mean age (range) = 42.1 years (7-81)
- Gender = 58 females; 46 males
- Maximum lesion diameter, mean in mm (+SE) = 19.3+7.54
- Days since last hemorrhage, mean (range) = 59.2 (1-426)
- One hemorrhagic event = 49 (47.1%)
- DVA present = 48 (46.2%)
- Follow-up time in months, mean (range) = 18.6 (0 - 144)

PATIENT OUTCOMES
- ACCORDING TO mRS SCORES

mRS score < 2 by last evaluation = 79.8%•
Relative improvement or same mRS score = 89.5%•

Table 1: Univariable Logistic Analysis of Preoperative

Predictors for Unfavorable Outcomes (mRS >2)

Table 2: Multivariable Logistic Regression Models

Proposed BSCM Grading System

“GIL” Score [Garcia-Ivan-Lawton]

Patient Outcomes Classified by "GIL" Score

CONCLUSIONS/LIMITATIONS
•Surgical treatment of BSCM can result in serious morbidity but
overall outcomes are favorable
•Brainstem cavernous malformations likely have similar predictive
factors compared to arteriovenous malformations
•Although the small sample size limits our statistical power and
inference, we were able to identify new predictive factors that can
aid in assessing patient outcomes following surgical resection of
brainstem cavernous malformations
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