
«“√ “√«‘™“°“√ “∏“√≥ ÿ¢
ªï∑’Ë ÚÒ ©∫—∫∑’Ë Ò ¡°√“§¡ - °ÿ¡¿“æ—π∏å Úııı

Journal of Health Science
Vol. 21 No. 1 January - February 2012

π‘æπ∏åμâπ©∫—∫Original Article

ÒÚ˘

Outcomes and Factors in Cerebral
Infarction Treated by

Decompressive Craniectomy

Sakol  Sookprome

Department of Surgery, Pranangklao Hospital, Nonthaburi

Abstract The objective of this analytic study was to investigate the outcome of patients suffering from
ischemic strokes who were treated by decompressive craniectomy (DC) and factors associated with
the unfavorable outcome.  Data was conducted to investigate patients suffering from Middle cere-
bral artery (MCA) infarction who were treated with DC in Pranangklao hospital between January
1,2007 and December 31, 2010.  The medical records were reviewed and data collection age, sex,
history of hypertension (HT), diabetes mellitus (DM), atrial fibrillation (AF), side of hemispheric
infarction, preoperative Glasgow coma scale (GCS), pupil asymmetry, midline shift and Glasgow
outcome scale (GOS).  Fourteen patients were included in the present study.  The overall mortality
was 57.2 percent.  There were high mortality in older age, lower preoperative GCS (3-6) and mid-
line shift.  Patients with lower GCS tended to have high risk of death after the operation.

In summary, preoperative GCS is a potential factor of survival in patients suffering from MCA
infarction treated by decompressive craniectomy.
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Introduction

Stroke is the most common cause of death

and adult disability worldwide.(1) The general

term stroke describes the functional neurologi-
cal injury.  The cause of stroke can be either

anoxic-ischemic, the result of vasogenic failure

to supply sufficient oxygen and substrate to tis-
sue, or hemorrhagic, the result of abnormal

leakage of blood into or around central nervous

system structures.  In Thailand, stroke is the first
and the third cause of death in females and

males of all age groups, respectively.(2,3) In 1983,

one study conducted in Bangkok showed that
the prevalence of stroke was 690/100,000 popu-

lation (age over 20years).(4) Life-threatening,

space-occupying brain edema occurs in 1-10
percent of patients with a supratentorial infarct

and usually manifests itself between the second

and the fifth day after stroke onset.  However,
up to a third of patients can have neurological

deterioration within 24 hours of symptom on-

set.(5) The prognosis of malignant middle cere-
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bral artery (MCA) infarction is poor and high

mortality rate.(6-8) Despite medical treatments
such as hyperventilation, mannital, barbiturate

coma, and hypothermia, mortality is estimated

to be between 50 percent and 80 percent.(6-8)

The main cause of death encountered in these

patients is focal brain edema, with resultant com-

partmental shift and cerebral herniation.(8) Dif-
ferent predictors of fatal brain edema forma-

tion have been identified, such as major early

CT brain hypodensity involving more than 50
percent of the MCA territory, other vascular

territories and age.  However, up to now no

single prognostic factor with sufficient prognos-
tic value has been identified.(5,9)

Decompressive craniectomy has been stud-

ied as a way to relieve the mass effect and tissue
shifts related to mass lesions.  Hemicraniectomy

can relieve the pressure from swollen, brain tis-

sue, preventing brain herniation and death.(5,9)

Several studies with large MCA infarction have

shown that decompressive surgery can reduce

mortality to less than 50 percent.(8-12) Although
mortality rated probably fall after decompres-

sive surgery, it is unclear which groups of pa-

tients benefit most from the procedure.(5,9) Sev-
eral studies have suggested that decompressive

craniectomy reduces mortality in patients with

malignant MCA infarction without increasing
the number of severely disabled survi-   vors.(5-

10) Whereas most clinicians agree that the pro-

cedure is probably life-saving, no convincing
data are available regarding outcome of survi-

vors.  The aim of this study was to investigate

the outcome of patients suffering from ischemic
strokes who were treated by decompressive

craniectomy and factors associated with the

unfavorable outcome.

Methods
This analytic study was conducted at

Pranangklao hospital, Nonthaburi, Thailand.

Data on patients suffering from MCA infarction
who were treated with decompressive craniec-

tomy (DC) in Pranangklao hospital were col-

lected between January 1, 2007 and December
31, 2010.  Data reviewed from the medical

records included in the analysis were age, sex,

history of hypertension (HT), diabetes
mellitus(DM), atrial fibrillation(AF), side of

hemispheric infarction, preoperative Glasgow

coma scale (GCS), pupil asymmetry, midline
shift and Glasgow outcome scale (GOS). Com-

parisons were made between two groups of pa-

tients - survivors and non survivors.
Descriptive statistics were used and Fisher’s

exact test was used in the comparisons of the

two groups and the present study was approved
by the Ethic Committee of Pranangklao hospi-

tal.

Results

Before the surgery, CT brains were per-

formed at the following times: a) immediately
after hospital admission, b) when the patients

deteriorated to a consciousness level of at least

2 on GCS, and /or pupil asymmetry appeared.
Midline shift was evaluated from the last preop-

erative CT brain findings and based on horizon-

tal displacement of septum pellucidum.
Indications for surgery were a deterioration

of the level of consciousness and a space-occu-

pying infarction on the CT brain.  All patients
with supratentorial massive cerebral infarction

were treated with external decompression con-

sisting of extensive craniectomy with removal
of frontal, temporal, and parietal bone approxi-

mately 12 cm.  in range.  Neurological outcome
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was assessed at discharge according to GOS

(GOS 1-3 unfavorable outcome, GOS 4-5 favor-
able outcome).

Fourteen patients were included in the

present study.  There were 6 males and 8 fe-
males, aged from 31 to 78 years (mean 52.1

years).  Acute massive cerebral infarction oc-

curred in 9 right hemispheres and in 5 left ones.
Inall, 8, 4, 5 of patients presented with HT, DM

and AF respectively.

Preoperatively, all 14 patients had devel-
oped cloudy consciousness (GCS become worse

more than 2 from admitted at surgical depart-

ment); GCS was 3 to 6 in 8 patients, 7 to15 in 6
patients.  Nine patients developed asymmetric

pupils.  CT brain demonstrated midline shift

more than 10 m.m.  in 11 patients.  The charac-
teristics of the 14 patients treated with decom-

pressive craniectomy are shown in table1.

 The overall mortality was 57.2 percent.
Favorable outcome was 21.4 percent and unfa-

vorable outcome was 78.6 percent are shown in

table 2
Preoperative GCS, older age and midline

shift were associated with high mortality (table

1).  Patients with lower preoperative GCS (3-6)
tended to have higher mortality risk (100%).

In addition, older age (>60yrs) tended to die

more than younger group (80% vs.  44.4%).
Patients with midline shift more than 10 m.m

tended to die than other (0 cases vs.  8 cases).

Discussion

The present study sought to identify clini-

cal and radiographic factors that associated
mortality among patients with large stroke un-

dergoing DC intervention.  Old age, preopera-

tive GCS, and midline shift were associated with
high mortality with large infarction.  The over-

Table 1 The patients characteristics and outcomes

Number of patients

Characteristic Survivors Non survivors p-value

(n=6) (n=8)

Age (yrs)
< 60 5 4 0.3
> 60 1 4

Sex
Female 4 4 0.63
Male 2 4

HT
present 2 6 0.28
absent 4 2

DM
present 1 3 0.58
absent 5 5

AF
present 2 3
absent 4 5 1.0

Hemisphere
right 4 5 1.0
left 2 3

GCS pre-op.
3-6 0 8 <0.001
7-15 6 0

Pupil unequal
present 2 7 0.09
absent 4 1

Midline shift (mm)
< 10 3 0 0.06
> 10 3 8

Table 2 Neurological outcome (GOS).

Number of

GOS patient Percent

(n=14)

GOS 1 (death) 8 57.2
GOS 2 (vegetative) 1 7.1
GOS 3 (severe disability) 2 14.3
GOS 4 (moderate disability) 2 14.3
GOS 5 (good recovery) 1 7.1
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all mortality was 8 of 14 patients (57.2%).  Mor-

tality was high in the patients with older age (4
of 5 patients), preoperative GCS 3to6 (8 of 8

patients) and midline shift more than 10 mm.

(8 of 11 patients).
Although history of hypertension (HT) in

this study showed high mortality than non-HT

patients (75% and 33.3%).  In this study, we did
not find such association probably due to the

limited number of study subjects, the associa-

tion between clinical history of HT and brain
swelling due to stroke is unclear and has not

been described in prior studies.  It seems likely

that these disorders may be proxy measures of
systemic disease and that may be related to

chronic impairments in cerebral collateral flow

and auto regulation.(8) History of systemic HT
portended poor outcome, perhaps as a marker

of increased vascular disease and greater risk of

complications.(11)

Even though, the mortality rate was higher

(4 of 5 patients) for those > 60 years of age com-

pare with (4 of 9 patients) those < 60 years of
age.  The association was not statistically signifi-

cant.  It may be due to a small group of patients

in the study.  The impact of age on outcome
has not been well studied in large hemispheric

stroke.  There are reports of poor functional

outcome and increased mortality in older pa-
tients who underwent hemicraniectomy.(9,13-16)

Older age may have an effect on the ability of

the brain to compensate for a stroke.  Older
patients tend to have comorbid conditions that

likely increase the risk of poor outcome and

mortality.  Conversely, younger patients may be
expected to have better outcome, but a lack of

cerebral atrophy may not allow them to toler-

ate massive brain edema as in older patients.
In the systemic review of uncontrolled studies

on decompressive craniectomy, 80 percent of

the patients older than 50 years were dead or
remained severely disabled compare with 32

percent of patients aged 50 years or younger.(9)

It was found that older age, GCS and mid-
line shift were an important factor of survival

after DC.  A consciousness level of GCS 3 to 6

or tentorial herniation may be too late to start
DC.  Drowsiness and pupilary asymmetry are

thought to be the most consistent and specific

sign of impending herniation.  The CT brain
should be taken as soon as possible when such

conditions are found.  Tentorial herniation is

the primary neurological cause of death in the
most studies.(13) If decompressive is carried out

before the tentorial herniation develops, the

outcome may be better.  From neuroradiological
studies it has been well recognized that “early

visual radiolucency” in the CT brain is a nega-

tive outcome predictor.  Von Khummer, et al
demonstrated that large (>50%) or total

hypodensity in MCA territory predicted fatal

outcome in 85 percent of cases, with high speci-
ficity (94%) but moderate sensitivity (61%).(10,17)

Based on Kriegger and colleagues, only CT brain

involvement of >50 percent of MCA territory was
found to predict fatal brain swelling.(18) Concur-

rent acute infarction in these territories contrib-

uted to poor outcome and was likely indicative
of poor hemispheric collateral flow, large or

more proximal vascular occlusion (such as the

intracranial internal carotid artery), and greater
volume of edematous brain tissue.(8,19) Prophy-

lactic decompressive craniectomy may be car-

ried out for such patients, especially young pa-
tients, in whom the homonymous low density

area with mild edema appear over the whole

MCA territory on CT brain 24 to 48 hours after
onset.
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Unfavorable outcome by GOS in this study

was 78.6 percent.  The poor outcome may be
late detected for DC and older age.

The present study had some limitations;

1) its limited and number of cases design,
whereas the abstraction of medical records of-

ten results in some misclassified or missing data;

2) as with most surgical trail, the nature of treat-
ment under study prevented a fully blinded

outcome assessment; 3) subgroup analyses on

expected prognostic factors, such as age and
treatment were not powered to show quantita-

tive differences in treatment effect between

groups; 4) no comparison (medication); could
lead to the conclusion that DC is better than

medication in patient with similar severity.  Ben-

eficial of this study, it showed unfavorable fac-
tors associated with a higher mortality such as

older, lower preoperative GCS and midline shift.

Information on such risk factors can help fam-
ily and neurosurgeon to make decision on

patient’s prognosis.  The choice of performing

DC is on an individual patient with space-occu-
pying hemispheric infarction and depends on

the willingness to accept survival with moder-

ate or severe disability.
It would be recommended that the clini-

cian may suggest DC in patient with GCS higher

than 6 and in patient with midline shift less than
10 mm., Because of potential reduction of death

risk.  However, the clinician would consult with

individuals or patient’s family to make a deci-
sion whether to undergo DC in patient with

worse conditions.

In conclusion, older age, lower preopera-
tive GCS, midline shift were negative factors in

treatment of cerebral infarction by DC.  Lower

preoperative GCS was associated with high mor-
tality.  The decision to perform DC should be
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