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Abstract 
BACKGROUND:  Increasing intracranial pressure (ICP) is one of the leading causes of mortality in patients with malig-
nant infarction of the middle cerebral artery (MCA). We prospectively evaluated patients with MCA infarction for one 
month survival after decompressive hemicraniectomy. 

METHODS:  This study was conducted at Alzahra University Hospital, Isfahan (Iran). Twenty patients with infarction in 
total MCA distribution area, resulting in midline shift of brain tissue for greater than 5mm, underwent decompressive 
hemicraniectomy. Mortality rate was estimated one month after surgery. 

RESULTS: Patients were 8 (40%) males and 12 (60%) females with a mean age of 49.9 ± 3.8 (25 to 70) years. Left and 
right MCA were involved in 7 (35%) and 13 (65%) patients, respectively. Four (20%) patients died within one month 
after surgery (3 females and one male, mean age of 59.0 ± 4.5 vs. 47.6 ± 3.4 in survived patients, p < 0.001). The mean 
of baseline Glasscow Coma Scale (GCS) score estimated 8.60 ± 1.55 in survived patients and 6.75 ± 0.95 in patients 
who died (p < 0.05). 

CONCLUSIONS: The survival rate of malignant MCA infarction treated with decompressive hemicraniectomy was the 
same as previous reports. MCA infarction mortality increased with age and lower admission GCS score. 
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troke in the middle cerebral artery (MCA) 
or its branches, leading to acute focal 
neurological deficits, is the most common 

type of anterior circulation infarcts. It is re-
sponsible for about 90% of infarcts and about 
70% of all first strokes. The incidence of MCA 
infarction has been reported approximately 80 
cases per 100,000 people per year.1 A recent 
systematic review by Feigin and colleagues on 
incidence of stroke reported that change in 
stroke incidence in different populations from 
2000 to 2008 has partially been related to socio-
economic status. It also showed a 42% decrease 
of stroke incidence in high-income countries 

while there was more than 100% increase in 
the countries with low to middle income. 
Overall, stroke incidence was 20% higher in 
low- to middle-income countries compared to 
high-income ones.2 

 Death due to acute ischemic stroke happens 
within the first 30 days after the attack in up to 
30% of the cases and the hemorrhagic stroke 
has poorer prognosis with only a 20% survival 
rate. Death usually occurs from progressive 
swelling of the ischemic brain tissue, brain tis-
sue shifting, increase in intracranial pressure 
(ICP), and the extension of ischemia to adja-
cent vascular territories.3,4 In patients with 
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space-occupying hemispheric infarction, de-
creasing of ICP with surgical decompression 
within 48 hours from stroke onset has been 
shown to reduce patients' mortality and im-
prove functional outcome.5 The present report 
describes survival of patients with malignant 
MCA infarction who received decompressive 
hemicraniectomy. 

Methods 
This prospective study was conducted from 
January 2008 to January 2010 in the Depart-
ment of Neurosurgery at Al-Zahra University 
Hospital, Isfahan (Iran). The Ethics Committee 
of the Isfahan University of Medical Sciences 
approved the study protocol and informed 
consent was obtained from all patients' family 
after full explanation of the study aims and 
protocol. After acquiring demographic data, 
such as age and gender and neurological ex-
amination, patients who had infarction in total 
MCA distribution area, resulting in brain tis-
sue midline shifting for more than 5 mm on the 
brain Computed Tomography (CT) scan, un-
derwent decompressive hemicraniectomy with 
the following technique.  
 Surgical technique- The bone was removed 
from one side of the skull measuring roughly 
13 cm in the antero-posterior dimension, and 
from the floor of the middle cranial fossa to at 
least 9 cm superiorly, while simultaneously 
opening of dura. Cruciate or circumferential 
durotomy performed over the entire region of 
bony decompression to insure that nothing re-
sists the expanding brain from being able to 
herniate outward. No brain resection or ven-
triculostomy was required. The bone removed 

during hemicraniectomy was saved in the 
bone bank in standard protocol and was then 
replaced after the swelling has subsided after 6 
to 12 weeks. 
 Mortality rate estimated one month after 
hemicraniectomy. Independent sample t test and 
Chi square test were used for statistical analyses 
and a p value of less than 0.05 was considered 
statistically significant. Analyses were done us-
ing SPSS for windows (version 16.0). 

Results 
The participants consisted of 8 (40%) males 
and 12 (60%) females with a mean age of 49.9 ± 
3.8 years (25 to 70 years). Left MCA was in-
volved in 7 (35%) patients and right MCA in 13 
(65%) patients. Four (20%) patients died within 
one month after surgery (3 females and one 
male). As presented in table 1, there was no 
significant difference between genders in sur-
vival rate (p > 0.05). The mean of admission 
Glasscow Coma Scale (GCS) score estimated 
8.60 ± 1.55 in survived patients and 6.75 ± 0.95 
in dead patients (p < 0.05). The mean age of 
dead patients after hemicraniectomy was 59.0 
± 4.5 compared with 47.6 ± 3.4 years in sur-
vived patients (p < 0.001).  

Discussion 
MCA infarction is a devastating form of 
ischemic attack with the mortality rate of 15-
30% at first month.4 Because of high rate of 
mortality and morbidities, detecting the causes 
of death and preventing or treating them is 
very necessary. Decompressive hemicraniec-
tomy is a surgical method for decreasing ICP 
which has been used at first for sub arachnoid 

 
Table 1. Comparison between patients who survived and those who died 

Survived within one month  

Yes, n = 16 No, n = 4 
P 

Age 47.6 ± 3.4 59.0 ± 4.5 < 0.001* 

Male/Female 7 (87.5%)/9 (75%) 1 (12.5%)/3 (25%) 0.291** 

Baseline GCS score 8.60 ± 1.55 6.75 ± 0.95 0.036* 

Data are presented as mean ± SD or number (%) 
*  Independent sample t test 
**  Chi square test 
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hemorrhage.6 Jüttler et al showed reduced 
hospital mortality from 60-100% to 0-29% and 
long-term mortality from 83-100% to 33% 7 in 
this regard. In another study, Gupta et al re-
ported 24% mortality rate in patients with 
MCA infarction after 7-12 months.8 The pre-
sent results showed higher mortality was re-
lated to increasing age and lower GCS scores. 
These results were agreed to those of Rabin-
stein et al study which showed low admission 
GCS score, midline shift, presence of anisoco-
ria, early clinical deterioration, and internal 
carotid artery occlusion as the preoperative 
predictors for patient’s outcome.9 However, in 
another study only age was the predictor for 
patients' outcome.8 Several studies showed 
that patients with higher age had poorer sur-
vival.10,11 In the present study, the main etiol-
ogy of death was related to metabolic distur-
bances or other organ failures within one 
month after hemicraniectomy and no patient 
died because of structural lesion.  
 There are some limitations to this study. To 
determine the morbidity after hemicraniec-
tomy, it was useful to measure functional 
status of the patients after surgery and also in 

follow-ups. Also, for a thorough analysis of 
risk factors of mortality such as baseline char-
acteristics, concurrent diseases of the patients, 
and interval between admission to surgery, a 
larger sample size is needed. 

Conclusions 
In summary, the survival rate of malignant 
MCA infarction treated with decompressive 
hemicraniectomy in our center was the same as 
previous reports. Results also indicated that 
mortality rate associated with MCA infarction 
increased with age and lower GCS score at the 
time of admission. Further studies with larger 
sample sizes are recommended for evaluation 
of other prognostic factors. 

Acknowledgments 
This study was supported as a thesis for ob-
taining specialty degree in Neurosurgery 
(Grant no. 11348) by Isfahan University of 
Medical Sciences. We are thankful to Ali 
Gholamrezaei (MD, Isfahan University of 
Medical Sciences) who helped us in statistical 
analyses and editing this report. 

 

Conflict of Interests 
Authors have no conflict of interests. 

Authors' Contributions 
BA presented the idea, supervised the project, and did the main surgical procedure. MR and DS 
were the assistant residents through the project and gathered data with the help of HS, who also 
did the statistical analyses. All authors participated in preparing the draft of the paper and have 
read, edited, and approved the content of the final manuscript. 
 

References 
1. Barnett HJM. Stroke: pathophysiology, diagnosis, and management. 2nd ed. New York: Churchill Livingstone; 1992. 

p. 360-405. 
2. Feigin VL, Lawes CM, Bennett DA, Barker-Collo SL, Parag V. Worldwide stroke incidence and early case fatality 

reported in 56 population-based studies: a systematic review. Lancet Neurol 2009;8(4):355-69. 
3. Robertson SC, Lennarson P, Hasan DM, Traynelis VC. Clinical course and surgical management of massive cere-

bral infarction. Neurosurgery 2004;55(1):55-61. 
4. Walz B, Zimmermann C, Böttger S, Haberl RL. Prognosis of patients after hemicraniectomy in malignant middle 

cerebral artery infarction. J Neurol 2002;249(9):1183-90. 
5. Hofmeijer J, Kappelle LJ, Algra A, Amelink GJ, van Gijn J, van der Worp B, et al. Surgical decompression for 

space-occupying cerebral infarction (the Hemicraniectomy After Middle Cerebral Artery infarction with Life-
threatening Edema Trial [HAMLET]): a multicentre, open, randomised trial. Lancet Neurol 2009;8(4):326-33. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

Decompressive craniectomy for MCA infarction Aminmansour et al 
 

JRMS/ November & December 2010; Vol 15, No 6. 347 

6. Greco T. The post-traumatic carotid thrombosis. Arch Ital Chir 1935;39:757-84. (Italian) 
7. Jüttler E, Köhrmann M, Aschoff A, Huttner HB, Hacke W, Schwab S. Hemicraniectomy for space-occupying su-

pratentorial ischemic stroke. Future Neurol 2008;3(3):251-64. 
8. Gupta R, Connolly ES, Mayer S, Elkind MS. Hemicraniectomy for massive middle cerebral artery territory infarc-

tion: a systematic review. Stroke 2004;35(2):539-43. 
9. Rabinstein AA, Mueller-Kronast N, Maramattom BV, Zazulia AR, Bamlet W, Diringer MN, et al. Factors predict-

ing prognosis after decompressive hemicraniectomy for hemispheric infarction. Neurology 2006;67(5):891-3. 
10. Hacke W, Schwab S, Horn M, Spranger M, De Georgia M, von Kummer R. "Malignant" middle cerebral artery ter-

ritory infarction: clinical course and prognostic signs. Arch Neurol 1996;53(4):309-15. 
11. Uhl E, Kreth F, Elias B, Goldammer A, Hempelmann R, Liefner M, et al. Outcome and prognostic factors of hemi-

craniectomy for space occupying cerebral infarction. J Neurol Neurosurg Psychiatry 2004;75(2):270-4. 

www.SID.ir


