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Introduction
  Frameless navigation-guided
stereotactic catheterization (FNSC) of
spontaneous supratentorial hematoma
is easier, less invasive, and safer than
conventional craniotomy. However,
choosing between catheterization of
hematoma and medical treatment is
controversial in case of borderline
volume of basal ganglia hemorrhage.
The purpose of this study was to
evaluate the benefits of FNSC in
patients with borderline volume of
spontaneous basal ganglia hematoma
without intraventricular hemorrhage
(IVH) extension.

Methods
Medical records from 238 patients who
were diagnosed with spontaneous
intracerebral hematoma (ICH)
between January 2008 and December
2012 were reviewed. Sixty-three
patients met inclusion criteria and
divided into two groups; the best
medical treatment group (group A, n
= 29) and the catheterization group
(group B, n = 34). Borderline
hematoma volume was defined as 20
to 50 cm3 measured with computed
tomography (CT). Frameless
navigation-guided stereotactic
catheterization was performed within
24 hours post- ictus. Pre- and post-
operative modified Rankin Scale
(mRS), recovery of motor weakness,
period in intensive care unit (ICU),
and total hospitalization period were
evaluated and compared between the
two groups.

Results
 Group B showed earlier recovery of
motor weakness and improvement of
mRS compared to group A (p <
0.0001 and 0.001, respectively). Final
mRS at 12 months was more
favorable in group B (p=0.006). Both
period in ICU and total hospitalization
period were shorter in group B than in
group A (p = 0.001 and p = 0.006,
respectively). Predisposing factors for
good outcome were hematoma
volume less than 30? (OR = 6.158,
95% CI 1.221 to 31.053; p = 0.028),
initial GCS score of =13 (OR = 6.331,
95% CI 1.129 to 35.507; p = 0.036),
and absence of internal capsule
involvement (OR = 4.680, 95% CI
1.152 to 19.010; p = 0.031).
Especially, frameless navigation-
guided stereotactic catheterization had
significant effect on favorable outcome
in regression analysis (OR = 13.376,
95% CI 2.423 to 73.842; p = 0.003).

Conclusions
 Although the efficacy of surgery is
doubtful in spontaneous basal ganglia
hemorrhage, FNSC may result in
beneficial effects for selected patients.
Among patients with borderline
volume of basal ganglia hematoma
without IVH, FNSC may have
beneficial effects early recovery of
motor weakness, and functional status
compared to conservative treatment,
especially in patients with good initial
GCS score, hematoma volume of 20 to
30 mL, and no involvement of the
internal capsule.

Limitations
 There are several limitations to this
study. First, this is a retrospective
study without randomization, which is
the biggest limitation of this study due
to the significant potential for
selection bias. It may be possible that
the best surgical candidates, or the
patients with the best prognosis, were
selected for the surgical group. In
order to overcome this limitation, we
would have recruited patients
prospectively with equally matched
control group.
 Second, the number of patients is too
small to generalize our results. In
other words, the small number of
patients raises the possibility of bias
which may not bear out if a larger
group of patients was studied. In this
study, we have tried to find out the
potential benefits of FNSC in selected
patients so that we applied narrow
indications for recruiting patients
because previously reported large
trials failed to prove the surgical
benefit in generally assembled
patients with ICH under broad
indications in order to increase sample
sizes. Recruiting a greater number of
patients with ICH under certain
indications is very difficult
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