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Background and Objective: Basal ganglion is about 50% of Intracerebral hemorrhage which has high morbidity

and mortality.  The objective of the present study is to compare the results of treatment on basal ganglion hemorrhage

between decompressive craniectomy and blood clot removal with craniotomy and blood clot removal by using the

modified ranking scale (mRS)  at discharge, 3 months, 6 months and death rate within 30 days.

Methods: A retrospective review of medical records of patients of Lampang Hospital who were diagnosed

with basal ganglion hemorrhage and had surgery from 2010 to 2015 was performed.  Information of patients includes

sex, age, number of patients, Glasgow coma score of < 8 before surgery, midline shift > 0.5 cm. Intraventricular

hemorrhage and death within 30 days were collected. Both groups were compared by using Fisher’s Exact Test and

student t-test.  P-value < 0.05 was considered statistically significant.

Results: Of 256 patients, 117 cases were operated by decompressive craniectomy with clot removal while 139

cases were operated by craniotomy with clot removal. The sex and number of patients of midline shift were not

statistically different. The age and number of patients of GCS < 8 before surgery and intraventricular hemorrhage

were significantly different. Favorable outcome (MRS <3) of decompressive craniectomy group at discharge was not

different from craniotomy group (8.6% vs. 6.5%, p = 0.634).  But at 3 months and 6 months were significantly

different (34.2% vs. 18.7%, p = 0.006 and 35.9% vs. 19.42%, p = 0.004).  Death within 30 days was statistically different

(19.7% vs. 34.5%, p = 0.011).

Conclusion: Decompressive craniectomy with blood clot removal is the alternative operation to treat basal

ganglion hemorrhage to patients with midline shift of > 0.5 cm. or uncontrollable intracranial pressure due to better

favorable outcome and has lower death rate than craniotomy with blood clot removal.
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INTRODUCTION

Intracerebral hemorrhage1 is about 20% of stroke
with high morbidity and mortality with 39% still under
treatment in the hospital and the death rate in 30 days
is 35.52%.  Only 20% of patients who survived were
independent at 6 months.  Incidence of hemorrhagic
stroke2 has not changed since 1983 - 2006 which is 24.6
per 100,000 population base.  Definite treatment of
basal ganglion hemorrhage is uncertain although AHA
Guidelines in 20153 suggested that decompressive
craniectomy may improve outcome and decrease
mortality in case of life- saving or uncontrolled increase
of intracranial pressure.

Incidence of stroke at Lampang Hospital is 1,600-
1,700 cases per year. The hospital uses decompressive
craniectomy with blood clot removal or Craniotomy
with blood clot removal for the patients with midline
shift of > 0.5 cm uncontrollable increase of intracranial
pressure.

The main objective of this study is to compare the
favorable outcome Modified Ranking Scale (MRS < 3)
decompressive craniectomy with blood clot removal to
Craniotomy with blood clot removal. The second
objective is to compare the incidence of death among
patients within 30 days in both groups.

Methodology

Retrospective review from patients’ medical
records of Lampang Hospital who were diagnosed
with basal ganglion hemorrhage and surgical treatment
from 2010-2015 were analyzed. There was a total of 256
cases, 117 cases for decompressive craniectomy with
blood clot removal, and 139 cases for craniotomy with
blood clot removal.  Information about their age, sex,
number of patients of GCS < 8 before surgery,
intraventricular hemorrhage, midline structure shift
of > 0.5 cm, favorable outcome (MRS < 3) at discharge,
3 months, 6 months and death within 30 days were
collected.

Operative Technique

Two neurosurgeons have done decompressive
craniectomy with blood clot removal and one
neurosurgeon by craniotomy with blood clot removal.
The operation was done in case of midline structure
shift of > 0.5 cm or uncontrolled increase of intracranial
pressure.

Decompressive craniectomy with blood clot

removal was done by large traumatic flap.  Clot was
removed by Transsylvain4,5 Approach under microscope
for minimal brain injury.  Duraplasty was done by
autograft or synthetic duragraft.

Craniotomy with blood clot removal was done by
straight incision or traumatic flap.  Corticotomy was
done at the nearest blood clot.  Clot was removed and
stopped bleeding under microscope.  Bone flap was
replaced.  Post operative case was done to control
intracranial pressure (Lumbar puncture, ventricu-
lostomy and 20% manitol etc.) and critical guideline.

Statistical Analysis

The patients’ personal information, clinical
presentation (GCS), CT characteristic, surgical
technique and outcome were analyzed using descriptive
statistics with number, mean, and standard deviation.
Two groups were compared by Fisher’s Exact
Probability Test, student t-test Kaplan-Meier survival
estimates and Cox Regression.  The p-value < 0.05 was
considered significantly different.

RESULTS

In Table 1, the personal information of patients
in decompressive craniectomy group (DC group) was
compared with the craniotomy group.  There was not
a significant difference in sex (p = 1.000) and number
of patients midline structure shift of > 0.5 cm. (p =
0.445).  They were statistically different in age (55.4 ±

Table 1 Comparison baseline characteristic and outcome
between Craniotomy and Craniectomy (N = 256)

Factor Craniectomy Craniotomy
p-value

n=117 n=139

Age, mean ±SD 55.4 ± 11.8 58.7 ± 13.3 0.025
Gender, n (%) 1.000

Male 83 (70.9) 99 (71.2)
Female 34 (29.1) 40 (28.8)

GCS (%) <0.001
≤ 8 78 (66.7) 57 (41.0)
> 8 39 (33.3) 82 (59.0)

Midline shift (%) 0.445
> 0.5 mm. 95 (81.2) 107 (76.77)
≤ 0.5 mm. 22 (18.8) 32 (23.0)

IVH, n (%) 44 (37.6) 28 (20.1) 0.002
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11.8 years VS 58.7 ± 13.3 years, p = 0.025), number of
patient GCS < 8 before surgery (66.7% vs 41.0%, p =
0.001) and number of patients intraventicular
hemorrhage (36.7% vs 20.1%, p = 0.002).

Table 2 shows the comparison between DC group
and craniotomy group of favorable outcome.  At
discharge, it was not significantly different (8.6% vs
6.5%, p = 0.630).  At 3 months and 6 months the
difference were statistically significant (34.2% vs 18.7%,
p = 0.006 and 35.9% VS 19.45%, p = 0.004).

Death within 30 days was statistically different
(19.75% vs 34.5%, p = 0.011) between the groups of
craniotomy with blood clot removal and was not crossed
over with decompressive craniectomy with blood clot
removal. Seven cases underwent recraniotomy due to
rebleeding.  Two cases underwent reoperation due to
rebleeding.

Figure 1 represents Kaplan-Meier survival
estimates at 50% survival time (month) comparing the
DC group with craniotomy group.  Its difference is
statistically significant (78 months vs 67 months, p =
0.026).

Table 3 shows the Cox Regression Test by adjusting
age, sex, GCS < 8, intraventricular hemorrhage and
midline structure shift.  DC group has lessen death rate
51% compared with craniotomy group (HR = 0.49,
95% Conf. Interval, 0.30 - 0.78, p = 0.003).

DISCUSSION

Treatment of basal ganglion hemorrhage is still
controversial but several studies on decompressive
craniectomy to treat basal ganglion hemorrhage had
good outcome.

Li Ma, et al.6 studied on spontaneous basal
ganglion hemorrhage on 84 cases with 38 cases for
decompressive craniectomy with blood clot removal
and 46 cases for craniotomy with blood clot removal.
Decompressive craniectomy group was associated with
improved 30-day mortality 0.11, 95%, confidence
interval 0.02 - 0.60, p  = 0.01 and 6 months functional
survival 26.97%, 95% confidence interval 2.20 - 317.62
p = 0.01.  It is concluded that decompressive craniectomy
with blood clot removal might lessen mortality of

Table 2 Favorable outcomes according to MRS at discharge, 3
and 6 months

Factor Craniectomy Craniotomy
p-value

n=117 (%) n=139 (%)

MRS at D/C
Favorable outcome 10 (8.6) 9 (6.5) 0.634
Non favorable outcome 107(91.4) 130 (93.5)

MRS at 3 months
Favorable outcome 40(34.3) 26 (18.7) 0.006
Non favorable outcome 77(65.8) 113 (21.3)

MRS at 6 months 0.004
Favorable outcome 42(35.9) 27 (19.4)
Non favorable outcome 75(64.1) 112 (80.3)

Death within 30 days 23(19.7) 48 (34.5) 0.011
Figure 1  Kaplan-Meier estimates of survival probabilities

Table 3  Cox Regression

Haz. Ratio P > |z| [95% Conf. Interval]

Craniectomy  0.4879576 0.003 0.3043358 0.7823679
Sex 1.505334 0.084 0.9460162 2.395341
Age 1.018402 0.023 1.00252 1.034536
GCS ≤ 8 1.906662 0.005 1.219283 2.981557
IVH 1.256121 0.353 0.7760947 2.033052
midline shift ≤ 5 mm 0.8917878 0.701 0.4969301 1.600397
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deteriorating patients with spontaneous basal ganglion
hemorrhage.

Q. Li, et al.7 studied on surgical treatment for
large spontaneous basal ganglia hemorrhage:
retrospective analysis of 253 cases.  The result showed
that the mean postoperative ICP was 28.8 ± 6.7 mmHg
for patients without DC, and only 17.5 ± 8.6 mmHg for
patients with DC.  Twenty five patients (9.9%) died
within 30 days of operation, and 88 patients (34.8%,
GOS > 4) had good outcome 3 months after surgery.
ICH volume > 50 mL, preoperative GCS score < 8, and
ICH score > 3 are risk factors for unfavorable outcomes.
It is concluded that DC can be used for patients with
low preoperative GCS score, and effectively reduces
ICP and 30-day mortality.  Hematoma volume,
preoperative GCS score, and ICH score are of predictive
value for surgical outcome of large basal ganglia
hemorrhage.

R. Ramnarayan, et al.8 studied on decompressive
hemicarniectomy in large putaminal hematomas of 23
patients. The result showed that all patients underwent
hemicraniectomy on the side of the lesion and dura
was left open.  At 3 months, 13 patients had a good
outcome and 10 had a poor outcome (including 3
deaths).  The conclusion is that decompressive
hemicraniectomy can be a useful alternative surgical
procedure in moderate to large putaminal hematomas.
Satoru Takeuchi, et al.9 studied on decompressive
craniectomy with hematoma evacuation for large
hemispheric hypertensive intracerebral hemorrhage
of 21 patients.  The result showed that 6 patients had
favorable outcomes and 15 had poor outcomes.  The
mortality rate was 10%.  A statistical analysis showed
that the GCS score at admission was significantly higher
in the favorable outcome group than that in the poor
outcome group (p = 0.029).  The conclusion suggested
that DC with hematoma evacuation might be a useful
surgical procedure for selected patients with large
hemispheric hypertensive ICH.

AHA guideline of 2007 and STITCH3,10 trial
recommended for conservative medical treatment
achieved similar result with early surgery with blood
clot removal but decompressive craniectomy is
recommended as class IIb, level of evidence C.  The
STITCH trial found that 26% of medical treatment
group was crossed over with surgical treatment and
85% of surgical treatment used craniotomy procedure.
This trial includes supratentorial intracerebral

hemorrhage dose which is not specific to basal ganglion
hemorrhage.  This study investigated the basal ganglion
patients who have midline structure shift of > 0.5 cm.
or uncontrollable increase in intracranial pressure.
The outcome was compared between decompressive
craniectomy with blood clot removal (DC group) and
craniotomy with blood clot removal (craniotomy
group).  The medical data of DC group are more
severe than the craniotomy group.  The result of
craniotomy group shows similar results of Charlotte JJ
van Asch, et al.2 study in Incidence, a fatal case, and
functional outcome of intracerebral haemorrhage over
time, basing upon age, sex, and ethnic origin.  The
death within 30 days in the DC group compared to
their study is 34.5% vs 40.6% and favorable outcome at
6 months is 19.4% vs 12-39%.

The DC group has better favorable outcome at 3
months, 6 months and death within 30 days than
craniotomy group which is statistically significant. It
might be that craniotomy with blood clot removal is
not adequate to decrease intracranial pressure by only
blood clot removal because intracranial pressure may
be aggravated by peri-hemorrhagic edema.  It is
explained in intracerebral hemorrhage pathophysio-
logy, a medical review written by Guohau Xi, et al.11,
that secondary and late phase of brain edema may be
extended to three weeks. The procedure using
decompressive craniectomy with blood clot removal
decreases intracranial pressure,12,13 increases cerebral
blood flow, and cerebral perfusion pressure and
decreases midline structure compression by removing
mass effect (blood clot) and increases space for brain
expansion.

However, this study is a retrospective study with
single center study and many patients are lost to follow-
up.  The effect of treatment may be biased.  Controlled
prospective study with multiple centers is needed to
clarify the effects of decompressive craniectomy with
blood clot removal.

CONCLUSION

Decompressive craniectomy with blood clot
removal is the alternative operation to treat basal
ganglion hemorrhage with midline shift of > 0.5 cm. or
uncontrollable intracranial pressure because the
favorable outcome is better and has lower death rate
than craniotomy with blood clot removal.
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∫∑§—¥¬àÕ ‡ª√’¬∫‡∑’¬∫º≈°“√√—°…“ Basal ganglion hemorrhage √–À«à“ß decompressive craniectomy and

blood clot removal °—∫ craniotomy and blood clot removal

Õμ‘π“∑ »√’√—μπå  (æ.∫., ««.ª√– “∑»—≈¬»“ μ√å)

§«“¡ ”§—≠: ‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß‡ªìπ “‡Àμÿ°“√μ“¬Õ—π¥—∫μâπ Ê ¢Õßª√–‡∑»‰∑¬ ‚¥¬ Intracerebral

hemorrhage ‡ªìπ‚√§∑’Ëæ∫‡ªìπÕ—π¥—∫ Õß¢Õß‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß ‚¥¬ª√–¡“≥ 50% ‡ªìπ Basal ganglion

hemorrhage ÷́Ëß¡’ mortality ·≈– morbidity  Ÿß ®÷ß‡ªìπ‚√§∑’Ë¡’§«“¡ ”§—≠¢Õß “∏“√≥ ÿ¢‰∑¬

«—μ∂ÿª√– ß§å:  ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√√—°…“ Basal ganglion hemorrhage √–À«à“ß decompressive

craniectomy and blood clot removal°—∫craniotomy and blood clot removal‚¥¬¥Ÿ®“° modify ranking scale

∑’Ë¢≥–®”Àπà“¬, 3 ‡¥◊Õπ ·≈– 6 ‡¥◊Õπ °—∫Õ—μ√“μ“¬„π 30 «—π

√Ÿª·∫∫  ∂“π∑’Ë ·≈–ºŸâªÉ«¬: ‡ªìπ°“√»÷°…“‡™‘ßæ√√≥π“ ®“°∞“π¢âÕ¡Ÿ≈°√–∑√«ß “∏“√≥ ÿ¢ ·≈–‡«™

√–‡∫’¬π ‚√ßæ¬“∫“≈≈”ª“ß ¢ÕßºŸâªÉ«¬ Basal ganglion hemorrhage ∑’Ë∑”°“√√—°…“‚¥¬°“√ºà“μ—¥μ—Èß·μàªï 2553

- 2558

°“√«—¥º≈·≈–«‘∏’°“√: «‘‡§√“–Àå¢âÕ¡Ÿ≈∑—Ë«‰ª ‚¥¬„™â ∂‘μ‘‡™‘ßæ√√≥π“ √“¬ß“πº≈‡ªìπ ®”π«π √âÕ¬≈– §à“

‡©≈’Ë¬ ·≈– à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π ‡ª√’¬∫‡∑’¬∫º≈≈—æ∏å¢Õß°“√ºà“μ—¥∑—Èß 2 ·∫∫ ‚¥¬„™â ∂‘μ‘ Fisherûs exact

probability test, student t-test, Kaplan-Meier survival estimates ·≈– Cox regression ¢÷Èπ°—∫≈—°…≥–¢Õß¢âÕ¡Ÿ≈

°”Àπ¥π—¬ ”§—≠∑’Ë§à“ p < 0.05

º≈°“√»÷°…“: ®”π«πºŸâªÉ«¬ Basal ganglion hemorrhage ∑—ÈßÀ¡¥ 256 √“¬ ·∫àß‡ªìπ decompressive

craniectomy and blood clot removal 117 √“¬  Craniotomy and blood clot removal 139 √“¬ °≈ÿà¡ decompressive

craniectomy and blood clot removal  ‡∑’¬∫°—∫   Craniotomy and blood clot removal ‰¡à¡’§«“¡·μ°μà“ß

Õ¬à“ß¡’π—¬ ”§—≠„π‡√◊ËÕß‡æ»·≈–®”π«πºŸâªÉ«¬∑’Ë¡’ midline shift   ·μà¡’§«“¡·μ°μà“ßÕ¬à“ß¡’π—¬ ”§—≠„π‡√◊ËÕß

¢ÕßÕ“¬ÿ, ®”π«πºŸâªÉ«¬ Glasgow Coma Score < 8 °àÕπºà“μ—¥·≈–®”π«πºŸâªÉ«¬ intraventicular hemorrhage

‚¥¬∑’Ë favorable outcome (MRS < 3) ¢≥–®”Àπà“¬‰¡àμà“ß°—π p = 0.634 (8.6% VS 6.5%)  ∑’Ë 3 ‡¥◊Õπ·≈– 6

‡¥◊Õπ¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ p = 0.006 (34.2% VS 18.7%) ·≈– p = 0.004 (35.9% VS 19.42%)

μ“¡≈”¥—∫  Õ—μ√“μ“¬„π 30 «—π p = 0.011 (19.7% VS 34.5%)

¢âÕ¬ÿμ‘·≈–°“√π”‰ª„™â: °“√√—°…“ºŸâªÉ«¬ Basal ganglion hemorrhage ‚¥¬°“√ºà“μ—¥·∫∫ √–À«à“ß

decompressive craniectomy and blood clot removal πà“®–‡ªìπ«‘∏’Àπ÷Ëß„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’¿“«– ¡Õß∂Ÿ°

°¥∑—∫ (midline shift > 0.5 cm) À√◊Õ¿“«– Increase intracranial pressure ∑’Ë‰¡àμÕ∫ πÕßμàÕ°“√√—°…“¥â«¬¬“

‡π◊ËÕß®“°¡’ mRS ∑’Ë¥’ ‡¡◊ËÕμ‘¥μ“¡º≈°“√√—°…“ ·≈–Õ—μ√“°“√μ“¬¿“¬„π 30 «—π∑’ËπâÕ¬°«à“°“√ºà“μ—¥ Craniotomy

and blood clot removal Õ’°∑—Èß‡ªìπ°“√ºà“μ—¥∑’Ëßà“¬ √«¥‡√Á« ·≈– “¡“√∂¥Ÿ·≈ºŸâªÉ«¬À≈—ßºà“μ—¥‰¥âßà“¬
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