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Introduction
Hemorrhage is a common
reason for reoperation in
patients undergoing intracranial
tumor surgery. This is often a
neurosurgical emergency that
without early diagnosis and
rapid intervention, can lead to
irreversible neurological deficits.
We sought to identify risk
factors for intracranial
hemorrhage requiring
reoperation in these patients.

Methods
Patients who underwent
resection for intracranial tumor,
based on Current Procedural
Terminology (CPT) codes, were
identified from the American
College of Surgeons National
Surgical Quality Improvement
Project (NSQIP) database.
18,694 patients who underwent
intracranial tumor resection for
years 2012-2015 were analyzed
by univariate and multivariate
analysis to identify significant
associations with hemorrhage
requiring reoperation using
SPSS 24.0 software.

Table 1. Relevant characteristics of the

cohort studied

Results
1.1% of the patients in this
study experienced a
postoperative intracranial
hemorrhage requiring
reoperation. Eight preoperative
variables were found to be
significant by multivariate
analysis and are listed in Table
2. Reoperation for hemorrhage
was also found to be associated
with several complications
including deep surgical site
infection (SSI), superficial SSI,
septic shock, deep vein
thrombosis, prolonged length of
stay, failure to wean from
ventilator, reintubation
required, stroke, postoperative
transfusion, and mortality.

Table 2. Factors associated with

reoperation for hemorrhage after

surgery for intracranial tumors

*All data: p value < 0.01.

CI = Confidence Interval

Future Aims
Further research should be
aimed at validating these
results with a prospective
study. This work warrants
further research on providing
prophylactic interventions to
those patients with multiple risk
factors in attempt to measure if
reoperation can be prevented in
those with a predisposition.
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Conclusions
We identified several risk factors
for hemorrhage requiring
neurosurgical intervention in
patients who underwent
intracranial tumor surgery.
These risk factors may be used
to estimate a patients’
hemorrhage risk and guide new
treatment paradigms regarding
preventative measures. This
data may also provide valuable
information for shared decision-
making with patients and
families.

Learning Objectives
1. Identify preoperative risk
factors significantly associated
with hemorrhage requiring
reoperation in patients
undergoing intracranial tumor
resection.

2. Describe the demographics,
co-morbidities, and outcomes of
patients who experience severe
hemorrhage after undergoing
intracranial tumor resection.

3. Explain how this data can
better inform clinical decision
making and prognostication
discussions.


