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UNNnga Abstract

Introduction: Middle Cerebral Artery (MCA) infraction has a high mortality rate of 70-80%. Conser-
vative treatment tends to ineffective. Decompressive Craniectomy (DC) can reduce mortality rate. But at 72
hours post - stroke onset is not different from conservative treatment.

Objective: This study assessed the effect of waiting time for decompressive craniectomy for MCA
infraction on patients’ mortality rate and a good outcome (MRS < 3) at 6, 12 and more than 12 months
following surgery.

Methods: This study was a retrospectively reviewed medical records between 2011 - 2017 of pa-
tients who were diagnosed with MCA infraction and underwent decompressive craniectomy. The primary was
a mortality rate at discharge and the secondary outcome was good outcome (MRS < 3) at 6, 12 and more
than 12 months following surgery. Data were analyzed by descriptive analysis, Student t-test, Rank Sum
test, Exact Probability test, Logistic Regression and Predictive model. A P value of < 0.05 was considered
statistically significant.

Results: Of 31 patients, there were 12 patients with clinical herniation and 19 patients with non-
clinical herniation. The mortality rates of clinical and non-clinical patients at discharge were 33.3% and
26.3%, respectively. The mortality rates depend on waiting time for decompressive craniectomy. Good
outcome was inversely proportional to the waiting time for surgery. Decompressive craniectomy at 48-hour
post stroke, the non-herniated group has a better outcome than the herniated group. (MRS <3at6, 12,
and more than 12 months are 53% vs. 24%, 58% vs. 18% and 62% vs. 2%, respectively).

Conclusion: Early decompressive craniectomy can reduce mortality and increase good outcome espe-
cially in the non-herniated group. This finding can be applied to clinical practice for MCA infraction patients
in order to improve the patient outcome. Further studied in prospective manner with larger number of

patients may provide more information on this important issue.
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Introduction

Middle cerebral artery (MCA) infraction occurs
in 1-10% of supratentorial infraction. It has a very
high mortality rate of 70-80%. Conservative treat-
ment tends to be ineffective. Decompressive Craniec-
tomy (DC) increases space for brain swelling and de-
creases intracranial pressure to prevent secondary brain
injury. It can decrease mortality and increase good out-
come (MRS < 3). DESTINY', HAMLET® and DECIMAL®

studies had varying duration of waiting time for sur-

gery.

Objective

The aim of this study is to assesses the effect of
waiting time for surgery on two outcomes. The primary
outcome is mortality rate at discharge and secondary
outcome is good outcome (MRS < 3) at 6, 12 and

more than 12 months following surgery.

Materials and Methods

The data were collected from the medical records
of Lampang Hospital patients between 2011- 2017.
The inclusion and exclusion outcome were summa-

rized in the Table 1.

Table 1 The inclusion and exclusion of studied patients

The collected data included death and MRS at
discharge 6, 12 and more than 12 months following
surgery. The MRS of 3 or less was considered a good
outcome. The data were analyzed using descriptive
analysis, mean, standard deviation, frequency and per-
centage, Student t-test, Rank Sum Test, Exact Prob-
ability test, Log Regression and Predictive Model to
compare between herniated group with the non-her-
niated group. A P value < 0.05 was considered statis-

tically significant.

Results

Between 2011-2017, there were 84 patients.
Thirty-one patients were included in the study. Mean
age was 52.9 + 5.6 years (range, 83-59 years).
Twelve patients (38.7%) were in the herniated group.
The waiting time for surgery was 35.0 + 20.6 hours
(range, 10.4 - 103.5 hours). Nine patients (29%)
died. Number of patients in the study at 6, 12 and
more than 12 months following surgery were 19, 19
and 18 patients with a good outcome in 47.4%, 42.1%
and 44.4%, respectively.

The waiting time for surgery in the herniated group

(H) and the non-herniated group (NH) were 35.6 +

Inclusion criteria

Exclusion criteria

-Age 18 - 60 years

- Diagnosis of Acute ischemic stroke in the territory
of middle cerebral artery

- Ischemic change on CT that affects two - third or
more of the territory of the middle cerebral

artery and formation of space occupying edema.

-Ischemic stroke of the whole cerebral hemisphere.

- Life expectancy is less than 3 years.

- Decrease level of consciousness patrtially because due to
causes other than brain edema, for instance metabolic
disturbance or medication effect

- Any other coincidental brain lesion that might affect outcome,

for instance brain, tumor, abnormal vascular disease.
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13.8 hours and 34.7 + 24.3 hours, respectively (p =
0.478). The mortality rate was not statistically differ-
ent in both groups (33.3% vs. 26.3%, p = 0.704).
Good outcome was not statistically different in both
groups in 6, 12 and more than 12 months following
surgery. (Table 2)

According to AHA guideline 2018 and Meta-
analysis, DESTINY and HAMLET, decompressive
craniectomy within 48 hours was suggested. The mor-
tality rate and good outcome at 6, 12 and more than

12 months following surgery were collected and ana-

lyzed using predictive model to predict probability of
death and good outcome versus waiting time for sur-
gery. The predicted mortality rates of decompressive
craniectomy at 48 hours post stroke in the herniated
group and the non-herniated group were 38% vs. 28%,
respectively (Figure 2). Mortality rate was in direct
variation with waiting time for surgery in both groups.
The herniated group was more effective than the non-
herniated group in longer waiting time for surgery.
Good outcome in both groups was analyzed by

predictive model for surgery at 48-hour post stroke.

84 patients
|
Y Y
31 patients 53 patients
Y v
Herniated (H) Non-Herniated (NH)
12 patients 19 patients
v v Y L
Death Non-Death Death Non-Death
4 patients 8 patients 5 patients 14 patients
Figure 1 Study flow of the studied patients
Table 2 Outcome of treatment in herniated group and non-herniated group
Non-herniated Herniated
Outcome P-value
group (NH) group (H)
Death (Total = 31, H = 12) 5 (26.3) 4 (33.3) 0.704
Good outcome in 6 months (Total =19, H = 8) 6 (54.6) 3(37.5) 0.650
Good outcome in 12 months (Total =19, H = 7) 6 (50.0) 2 (28.6) 0.633
Good outcome in more than 12 months (Total =18, H = 6) 6 (50.0) 2 (33.3) 0.638
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Figure 2 The relationship of death to time of surgery in

48 hours.

Good outcome at 6, 12 and more than 12 months
between the herniated group and the non-herniated
group were 24% vs. 53% (Figure 3), 18% vs. 58%
(Figure 4) and 2% vs. 62% (Figure 5), respectively.
The good outcome in both groups were inversely pro-
portional to waiting for surgery and the herniated group
was more affected than the non-herniated group. When
compared the outcome at 6 months and 12 month
following surgery, the non-herniated group increased
from 53% to 58% while the herniated group decreased
from 24% to 18%. Decompressive craniectomy pro-
vided a good outcome in the herniated group which
rapidly decreased if surgery was performed later than
30-hour post stroke. The non-herniated group pro-
vided a good outcome with indirect effect to waiting
time for surgery. This result is similar to previous studies
of AHA 2018 and Meta-analysis DECIMAL, DESTINY
and HAMLET recommended for early surgery to im-

prove outcome.

Conclusion and Discussion

Malignant MCA infraction has a high morbidity and

mortality rate. Conservative treatment is mainly inef-

Figure 3 The relationship of a good outcome at 6 months

following surgery and 48-hour waiting time.
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Figure 4 The relationship of a good outcome at 12 months

following surgery and 48-hour waiting time.
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Figure 5 The relationship of a good outcome at more than
12 months following surgery and 48-hour wait-

ing time.
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fective. Decompressive Craniectomy can reduce mor-
tality by preventing secondary brain damage.

DESTINY' compared the surgical group with 36 -
hour waiting time for surgery with the conservative treat-
ment. Surgical intervention can significantly reduce
mortality in 30 days and improve good outcome in 6-
12 months (47% vs. 88% and 47% vs. 27%).

Meta-analysis (DECIMAL, DESTINY and
HAMLET)2 studying the effect of waiting time for sur-
gery at 30, 36 and 48 hours, showed reduction of a
poor outcome (ARR 16%, -0.1 to 33) and mortality
rate (ARR 50%, 14 to 66).

Der—yang3 studied ultra-early decompressive
craniectomy in patients with middle cerebral artery in—-
farction and compared the outcome of the surgical group
with waiting time of less than 6 hours, more than 6
hours and the conservative group. The mortality rates
were 8.7%, 36.7% and 88%, respectively. The group
which underwent surgery in less than 6 hours has sig-
nificantly better in Bathel Index than the other groups.

This study demonstrates the relationship of waiting
time for surgery and the outcome. It shows that mor-
tality rate is proportional to the duration of the waiting
time for surgery, that is, the longer the waiting time,
the worse the outcome.

The herniated group has worse outcome than the
non-herniated group in both the mortality rate and out-
come, although they are not significantly different. It
may be due to a small number of samples in the study.
However, previous studies and AHA guideline 2018,
suggested that the operate be performed withing 48 -
hour post stroke.

This study suggests that early decompressive

craniectomy particularly for non-herniated patients can

significantly improve the outcome. Further studies in a
prospective manner with larger number of patients may

provide more information on this important issue.
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