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Clinical Article

Comparative Results of the Patients with Intracerebral and
Intra-sylvian Hematoma in Ruptured Middle Cerebral

Artery Aneurysms

Jong Gon Lee', Chang-Taek Moon', Young Il Chun', Hong Gee Roh?, Jin Woo Choi”
Department of 'Neurosurgery, “Radiology, Konkuk University Medical Center, Seou] Korea

Objective : To clarify the prognosis of the patients with intra-sylvian hem-
atoma (ISH) and intracerebral hematoma (ICH) in ruptured middle cere-
bral artery (MCA) aneurysms.

Methods : We categorized hematoma into ISH and ICH by the presence
of intra-hematomal contrast enhancing vessel (IHCEV) on computed to-
mography angiography (CTA). Forty-four ruptured MCA aneurysm patients
with ICH or ISH were grouped by the grading system proposed by the
authors in our previous study. We investigated the relevance of the fol-
lowing factors: patient's age, gender, HuntHess grade, Glasgow outcome
scale (GOS) and changes in Glasgow coma scale (GCS) between pre-op-
eration and 7 days after operation.

Results : There were no significant differences statistically in age, gender,
Hunt-Hess grade, and GOS between the ISH and ICH groups. In their
peri-operative GCS change, the ICH group showed greater improvement
compared to the ISH group (p = 0.0391). The hematoma grade had a
significant relevance with the patients’ GOS.

Conclusion : Although there were no significant statistic differences in the
GOS of the 2 hematoma groups, there were prominent improvements of
post-operative GCS in the ICH group. Unlike in the ISH group, effective
removal of hematoma was possible in most patients of the ICH group.
Thus although there is no difference in the prognosis of the 2 groups,
early surgical evacuation of hematoma seems to be effective in improving
the short-term GCS score in peri-operative period.
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INTRODUCTION prognosis  of

operation, )™

the patients

following an early

) In our last study, we applied the hem-

Intracerebral hematoma (ICH) and intra-sylvian hem-
atoma (ISH) occur in 35-55% of patients with sub-
arachnoid hemorrhage (SAH) from the ruptured middle
cerebral artery (MCA) aneurysms and that hematomas

)10)15)

are associated with poor outcome.® However,

their presence is known to have little effect on the
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atoma grading system to predict the prognosis of rup-
tured MCA patients. Hematoma volume, midline
shifting and diffuse SAH were used as variables."”)
The result showed that the grading system had a sig-
nificant relationship with the patients’ Glasgow out-

come scale (GOS). Van der Zande et al." used com-
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Table 1. Clinical data of 44 patients with ICH and ISH in ruptured MCA aneurysms

N B S loumeed PP nmng  san 905 gma G ocs
1 71 F 23 ICH No No 4 1 8 15
2 50 F ICH No No 5 1 15 15
3 34 M 8 ICH No No 5 1 15 15
4 67 F 29 ICH No No 5 2 13 15
5 64 F 46 ICH Yes No 3 2 8 12
6 56 F 20 ICH Yes Yes 5 2 12 15
7 51 M 24 ICH No Yes 4 2 10 15
8 50 M 66 ICH No No 5 2 15 15
9 54 M 52 ICH Yes No 4 2 14 15
10 50 M 20 ICH Yes Yes 5 2 12 15
11 61 F 63 ICH Yes No 3 3 11 15
12 56 F 24.6 ICH Yes Yes 3 3 11 15
13 51 F 77 ICH Yes No 2 3 6 6
14 81 F 15 ICH Yes Yes 2 3 6 7
15 45 F 25 ICH No Yes 5 3 13 15
16 47 M 18 ICH Yes Yes 1 3 6 9
17 41 M 82 ICH Yes No 4 3 8 15
18 57 M 95 ICH Yes Yes 5 3 5 15
19 50 F 28 ICH Yes Yes 1 4 4 5
20 48 F 41.5 ICH Yes Yes 3 4 8 15
21 60 F 64 ICH Yes Yes 3 4 6 14
22 66 F 62 ICH Yes Yes 3 4 5 12
23 64 M 107 ICH Yes Yes 2 4 6 15
24 30 M 60 ICH Yes Yes 4 4 6 15
25 48 M 37 ICH Yes Yes 5 4 14 15
26 74 F 16 ISH No No 5 1 14 15
27 26 F 11 ISH No No 3 1 14 15
28 48 F 24 ISH No Yes 4 2 14 15
29 63 F 21 ISH No Yes 3 2 12 15
30 67 F 20 ISH No Yes 4 2 8 15
31 48 F 14 ISH Yes Yes 5 2 15 15
32 50 F 13 ISH No Yes 5 2 14 15
33 36 F 8 ISH No Yes 5 2 15 15
34 47 M 16 ISH No Yes 4 2 13 15
35 66 M 30 ISH No Yes 5 2 12 15
36 52 M 16 ISH Yes Yes 3 2 11 11
37 75 M 17 ISH No Yes 4 2 10 15
38 39 M 20 ISH Yes Yes 1 2 7 3
39 59 M 15 ISH Yes Yes 1 2 11 3
40 62 F 68 ISH Yes Yes 2 3 4 11
41 68 F 30 ISH No Yes 3 3 7 9
42 55 F 9 ISH Yes Yes 4 3 9 13
43 50 M 103 ISH Yes Yes 1 3 11 3
44 64 F 73 ISH Yes Yes 3 4 5 15

F= Female; M= Male; ICH= intracerebral hematoma; ISH= intra-sylvian hematoma; POD 7= post-operative day 7, MCA= middle cerebral
artery; SAH= subarachnoid hemorrhage; GOS= Glasgow outcome scale ; GCS= Glasgow coma scale.
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Table 2. Hematoma grading system

Variables Score

Volume
Greater than 25cc 2
Less than 25cc 1
Diffuse SAH
Yes 1
No 0
Midline shifting
Yes 1
No 0

SAH= subarachnoid hemorrhage.

puted tomography angiography (CTA) to categorize
the hematoma into pure ICH and ISH depending on
the presence of intra-hematomal contrast enhancing
vessel (IHCEV). The difference in prognosis of ICH
and ISH patients was not significant. However, from
the surgical point of view, there seemed to be a defi-
nite difference between ICH and ISH. ICH is easily
removable in contrast to ISH. This led us to evaluate
the differences in the peri-operative Glasgow coma
scale (GCS) in the 2 hematoma groups, and we wished
to clarify the effect on the patients’ prognoses. We
evaluated 44 ruptured MCA aneurysm patients with
hematoma who were admitted at our hospital between
August 2005 and December 2012.

MATERIALS AND METHODS

One hundred five patients with SAH from ruptured
MCA aneurysms were admitted from August, 2005 to
December, 2012. Forty-four patients (41.9%) among
them had ICH or ISH of more than 5 cc in CT scan
(Table 1). Their age ranged from 26 to 81 years old
and the male to female ratio was 1:1.44 (M:18, F:26).
Among the 44 cases, 25 patients (56.8%) had ICH
while 19 (43.2%) had ISH. The presence of enhancing
vessels were noted in these patients by comparison of
their non-enhanced CT and CTA." We suggested the
hematoma grading system, 1 or 2 points were as-

signed depending on the volume being less or greater
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than 25 cc. The presence of diffuse SAH was assigned
1 point in the hematoma scale and 0 point for focal
SAH, and 1 point was assigned to midline shifting of
more than 5 mm versus 0 point for those less than 5
mm (Table 2)."V

We investigated each patient’'s hematoma grade,
type in CT and CTA, and we compared their age,
gender, Hunt-Hess grade and GOS. The change in
GCS from admission to 7 days after surgery was also
compared.

Multiple logistic regression analysis was used to
identify the independent factors predicting the pa-

tients” prognoses.

RESULTS

The Hunt-Hess Grades at admission were 2 in 7 cas-
es (159%), 3 in 11 cases (25%), and 4 in 24 cases
(54.5%). Thirty two cases (72.7%) showed diffuse SAH
in the initial brain CT, while 12 cases (27.3%) did not.
Twenty six had midline shifting of average 7.5 mm
(range 1-18 mm) and 16 among these patients had
midline shifting of more than 5 mm. The average
hematoma volume was 36.73 cc (range 5-107 cc). By
hematoma grade, 5 cases (11.4%) were grade 1, 19
cases (43.2%) grade 2, 12 case (27.2%) grade 3, and 8
cases (18.2%) grade 4. The GOS were evaluated in
these patients; 5 patients were categorized as grade 1,
4 as grade 2, 11 as grade 3, 10 as grade 4, and 14 as
grade 5. Most of these patients needed rehabilitation
and therefore their final GOS was checked at the
point of discharge after rehabilitation (about 1-1.5
months after admission). The average GOS of the ICH
patients were 3.64, where 2 patients were categorized
as grade 1, 3 as grade 2, 6 as grade 3, 5 as grade 4,
and 9 as grade 5. The average GOS of the ISH pa-
tients was 3.42, where 3 patients were categorized as
grade 1, 1 as grade 2, 5 as grade 3, 5 as grade 4, and
5 as grade 5. Assuming the patients with GOS 4 and
above to have good prognoses and those below 4 to

have poor prognoses, 24 patients had GOS equal to or



Table 3. Clinical features by GOS
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Clinical feature Total No. of cases

Favorable outcome Unfavorable outcome

No. of cases 44
Mean age (yrs) 54.6
Hematoma type
with ICH 25
with ISH 19
Mean hematoma volume (cc)
(SD £ 27.72) 36.73
Midline shift (mm)
(SD * 5.08 .44
Mean hematoma grade 2.52

24 20

52.9 56.5
14 11

10 9

29.70 45.16
2.01 7.36
2.17 2.95

GOS= Glasgow outcome scale; ICH= intracerebral hematoma; ISH= intra-sylvian hematoma; SD= standard deviation.

more than 4 and 20 had less than 4 (Table 3).
Comparing the GOS of ICH and ISH patients, the
group of hematoma type did not hold any statistical
significance (p = 0.824). However, in the change of
GCS, the result was different when comparing the
pre-operative GCS and the post-operative GCS at day
7 (Table 4). The ICH group had average pre-operative
GCS of 948 and average post-operative GCS at day 7
of 134, an average improvement of 3.92 with no pa-
tient having lower GCS after operation. The ISH
group had average pre-operative GCS of 10.84 and

Table 4. Clinical features by hematoma type

average post-operative GCS of 12.26, an average im-
provement of 1.42. Subsequently, in ruptured MCA
aneurysm patients, those with ICH improved more af-
ter surgery compared to those with ISH statistically (p
= 0.0391).

The ICH patients had a larger average hematoma vol-
ume of 43.68 cc (range 5-107 cc) compared to that of the
ISH patients, which was 27.57 cc (range 8-103 cc).
Consequently, the 14 of 25 (56%) ICH patients had mid-
line shifting of more than 5 mm, while 2 of 19 (10.5%)
ISH patients had midline shifting of more than 5 mm.

Clinical feature SAH with ICH SAH with ISH

No. of cases 25 19
Mean age (yrs) 54.08 55.21
Mean hematoma volume (cc) 43.68 27.57
Mean hematoma grade 2.8 2.31
Glasgow outcome scale

Good recovery 9 5

Moderate disability 5
Total favorable outcome 14 10

Severe disability 5

Vegetative state 1

Death 2 3
Total unfavorable outcome 11 9
Mean initial GCS (SD #* 3.58) 9.48 10.84
Mean POD 7 GCS (SD # 4.01) 13.4 12.26
Mean GCS difference (SD + 4.10) +3.92 +1.42

SAH=
day 7; SD= standard deviation.

subarachnoid hemorrhage; ICH= intracerebral hematoma; ISH= intra-sylvian hematoma; GCS= Glasgow coma scale; POD 7= post-operative
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The higher hematoma grade resulted in lower GOS
(p = 0.041).

DISCUSSION

Intracerebral hemorrhage is associated with an in-
creased mortality rate in patients with ruptured

aneurismal SAH,?”

and emergent craniotomy with
evacuation of the hematoma and aneurysm clipping
should be considered. ¥9'® Many studies have cate-
gorized hematoma into types and analyzed the differ-
ence in prognoses.

Shimoda et al.'? subdivided hematomas into tempo-
ral ICH, ISH, and ICH with diffuse SAH, and noted
that the patients with ISH/ICH with diffuse SAH
fared worse compared with those with only ISH/ICH.
Prat et al.” categorized hematomas into temporal ICH
and ISH, and observed better outcomes in patients
with temporal. Oh et al.” grouped hematomas into
frontal ICH, temporal ICH, and ISH, and found that
temporal ICH had more favorable clinical outcome
when compared to the other hematoma groups.

van der Zande et al.” stated that when categorizing
the hematoma types into ICH and ISH depending on
the existence of IHCEV, admission status and out-
come were similar for both groups.

In our previous study, we proposed a grading sys-
tem for hematoma accompanied by ruptured MCA
aneurysm.'” This grading system is currently being
used in our hospital as a useful tool in evaluating the
patient prognosis.

We attempted to confirm van der Zande’s statement
on prognosis by different hematoma types. We also
investigated the relationship between our hematoma
grading system and the types categorized by van der
Zande. The average hematoma grade was 2.3 (SD *
0.89) in the ISH group and 2.8 (SD + 1.04) in the ICH
group.

The group with ICH generally had a larger hema-
toma volume and more frequent midline shifting

compared to the ISH group. Generally, the ICH group
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had higher hematoma grades, and this had a direct
association with their GOS.

In our study of the ruptured MCA aneurysm patients,
the group with accompanying ICH had a lower average
GCS at admission, but improved more after surgery
compared to the group with accompanying ISH.

This was because in ICH, the hematoma is located
within the brain parenchyma and thus is easily
removable. ICH has a larger volume in general, and
therefore greater improvement in consciousness can
be expected by removing this lesion. Although there
is no significant difference in the outcome of the 2
hematoma groups, the degree of improvement might

be higher in ICH group compared to ISH group.

CONCLUSION

Ruptured MCA aneurysm with hematoma, as in our
previous study, proved to have a clear relationship
between the hematoma grade and prognosis and this
was confirmed to be statistically significant in this
study. There were no notable differences in prognoses
when simply subdividing the hematoma into ICH and
ISH. However, when comparing their peri-operative
GCS, a greater improvement in consciousness level af-

ter surgery was noted in ICH patients.
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