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TRAUMATIC BRAIN INJURY 

Region Country Author Year  Procedure type 
Type and 

Size of 
population 

Type of study Outcome 

Latin 
American 

& 
Caribbean 
and North 
America 

Argentina 

Pereyra L, et al. 
(1) 2012 

206 patients were 
subjected to DC. 
The study did not 
specify the type of 

DC.  

698 pediatric 
and adult 
patients 

Retrospective, 
observational, cross-

sectional study in 
single center 

Mortality rate was 48% 
after DC, and 65% without 

DC. 

Toledo JA, et al. 
(2) 2016 

42% primary DC, 
6% secondary DC. 
The study did not 
specify the type of 

DC. 

102 adult 
patients (>14 
years) with 

head gunshot 
wounds. 

Retrospective 
observational 

descriptive study 

34% had GOS 4 - 5 points, 
24% GOS 2 - 3 points. 

Mortality was 42%. 

Colombia 

Rubiano AM, et 
al. (3) 2009 

Unilateral Early DC 
in 16 patients 

compared with non-
DC management in 

20 patients.  

36 pediatric 
and adult 
patients 

Case control study 
with a historical 

control group 

Early DC group: 43.7% had 
GOS 4-5 and 5 patients 

died.  
Non-DC group:  35% had 
GOS 2-3 and 13 patients 

died. 

Charry JD, et al. 
(4) 2016 Hemispheric 

craniectomy 
54 adult 
patients 

Retrospective 
observational study 

Forty (74.1%) of the 
patients survived and 36 

(90%) of them had 
favorable GOS (4-5) 

Charry JD, et al. 
(5) 2016 Unilateral early DC 

106 severe 
TBI adult 
patients 

Retrospective 
observational study 

74.6% of the patients 
survived and 66.1% of them 
had favorable GOS (4-5) at 

12 months. 

Cuba 

Lacerda AJ, et al. 
(6) 2013 bi-frontal, unilateral 

and bilateral DC 
12 pediatric 

patients Case series 
After one year, 58.33% had 

slight sequelae or no 
sequelae and 25% died. 

Lacerda AJ, et al. 
(7) 2018 bi-frontal and 

unilateral DC 
36 pediatric 

patients Descriptive study 

GOS at 1 year of evolution 
showed 59.09% with grade 

V and a mortality of 
22.73% (grade I). 

Mexico 
Martínez-

Bustamante D, et 
al.(8) 

2014 Not specify the type 
of DC 

52 adult 
patients with 
penetrating 
TBI (PTBI) 

Retrospective 
observational study 

General mortality was 8%. 
Mortality in the GCS 3 to 5 

points group was 43%, 
from the 6 to 8 points it was 

6%, and no deaths in the 
GCS 9 to 15 points. 

Sub-
Saharan 
Africa 

Nigeria Adeleye AO (9) 2010 
Hemispheric DC 

17 Adults Case series 

56% of cases with severe 
head injury had good 

outcome and the mortality 
rate in this group was 44%, 

while 66.7% of the 
moderate head injury had 
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good outcome and the 
mortality rate was 16.7%. 

Ojo OA et al (10) 2015 Hemispheric DC 10 Adults Case series 

60% of patients after 6 
months had GOS 3-5, while 

40% died within the first 
week after DC. 

South Africa 

Figaji AA et 
al(11) 2003 Hemispheric DC 5 pediatric 

patients Case series 
GOS 

4-5:100%

Enslin JN (12) 2011 
Hemispheric and 

bifrontal DC 76 Adults 
(>14years) 

Retrospective 
observational study 

GOS 
1: 44,4% 

1-3:66,7%
4-5:33,33%

Cameroon Motah M, et 
al.(13) 2014 

Bifrontal DC (6) 
Hemicraniectomy 

(7) 
13 Adults Case series 

 10 patients (76.93%), 
had favorable outcome, 1 

remained in vegetative state 
and 1 died 

East Asia 
Pacific 

China 

Tang, Z, et 
al.(14) 2018 

Unilateral DC 
86.1%, bilateral DC 
11.1%, and bifrontal 

DC 2.8%. 

36 pediatric 
patients Retrospective 

observational study 
38.9% died within 14 days 

after DC 

Mao, X, et al(15) 2015 Unilateral and 
bilateral 

207 adults 
patients 

Retrospective 
observational study 

The mortality rate was 
39.76% in the DC group, 

while it was 87.80% in the 
Conservative Care group 

Bao, Y, et al 
(16) 2010 Bilateral DC 37 adults 

patients 
Retrospective 

observational study 

54.1% had favorable 
outcomes and s 45.9% had 
unfavorable outcomes 

Wang, Z et al 
(17) 2017 Bifrontal 56 adults 

patients 
Retrospective 

observational study 58.9% had recovered 

Yu, Pm, et al 
(18) 2015 unspecified 223 adults 

patients 
Retrospective 

observational study 

Mortality 32.1%. DC 
reduce the mortality, but 

failed to improve the long-
term prognosis according to 

the GOS. 

Yuan, Q, et al 
(19) 2013 

Unilateral and 
bilateral frontal 
craniectomy 

164 pediatric 
and adults 

patients (14 – 
83 

Retrospective cohort 
study. 

22.0% died, 42% had GOS 
score of 4 to 5 and 36.0% 

vegetative. 

Wen, L, et al 
(20) 2011 

Unilateral and 
bilateral frontal 
craniectomy 

44 adults 
patients 

Retrospective 
observational study 

The mortality after 1 month 
of early DC was 16% 

compared with 15,8% of 
mortality after late DC, 6 
months mortality 20% of 
early DC and 21% of late 

DC 

Qiu, W, et al 
(21) 2009 

unilateral DC and 
unilateral routine 
temporoparietal 

craniectomy   

74 adults 
patients Prospective 

randomized clinical 
trial. 

Mortality one month after 
surgery, was 27% in 

unilateral DC and 57 in 
temporoparietal 

craniectomy. 56.8% of 



patients with good 
neurological recovery after 

DC, and 32.4% after 
temporoparietal 

craniectomy 

LI, G, et al 
(22) 2008 

large DC and routine 
decompressive 

craniectomy 

263 pediatric 
and adults 
patients 

Retrospective 
observational study 

GOS score 3-5 in 71% after 
large DC and 58.6% after 

routine decompressive 
craniectomy  

Malaysia Sharda P, et al 
(23) 2014  Unspecified 

110 adult and 
pediatric 
patients 

Retrospective 
observational study 

Mortality of 35%. Post-
operative hypoxia, 

unmaintained CPP and 
unstable BP were predictors 

of poor outcomes.  

Mongolia Wang, Z, et al 
(24) 2017 Bifrontal 56 adults 

patients 
Retrospective 

observational study 

58.9% had good prognosis, 
21.4% had mild disability, 
8.9% had severe disability, 

5.3% had persistent 
vegetative status, and5.3% 

dead. 

Thailand Limpastan K, et 
al (25) 2013 Unilateral and 

Bilateral DC 

159 adult and 
pediatric 
patients 

Retrospective 
observational study 

Mortality after DC was 
44.65%.  Pre-operative 

GCS of 6 and higher had a 
significantly lower 

mortality when compared 
with those who scored 5 or 

lower. 
Europe & 
Central 
Asia 

Turkey 

Kalayci M, et al 
(26) 2013 Unilateral and 

bilateral DC 

34  adult and 
pediatric 
patients 

Retrospective 
observational study 

After 6 months of DC 
47.0% dead and 53.0% 
survived.  

Cavuşoğlu H, et 
al (27) 2010 Early unilateral DC 

33  adult and 
pediatric 
patients 

Retrospective 
observational study 

Favorable outcome (mRS 
0-3) in 48.5% of patients 

after one year.  

Ucar, T, et al (28) 2005 Unilateral and 
bilateral 

100  adult 
and pediatric 

patients 

Retrospective 
observational study 

84% unfavorable outcome 
and 16% favorable outcome 

Middle 
East, North 
Africa and 
South Asia 

Iran Khalili, H., et al. 
(29) 2017 Unilateral and 

bilateral 
142 adult 
patients 

Retrospective, cross-
sectional study 

Overall favorable, low GCS 
on admission and post-

operative hydrocephalus 
associated with unfavorable 

outcome 

Jordan Jamous, M., et al. 
(30) 2010 

Bifrontal 
craniectomy in 
bilateraly fixed 

pupils 

5 adult 
patients Case series 

Controlled ICP but all the 
patients died in 30 days of 

trauma 

Afghanistan Ragel, B.T.,  et 
al. (31) 2010 Unilateral and 

bilateral 
90 adult 
patients 

Retrospective 
observational study 

Authors recommended 
L.G.Kempe incision

Afghanistan 
and Iraq 

Ecker, R. D.,  et 
al. (32) 2011 Hemicraniectomy, 

Bilateral and 
Bicompartamental 

33 Adult 
patients 

Retrospective 
observational study 

Long-term follow-up 
GOS 

1: 23% 
2-3: 17%

4-5:60
Systemic infections and 

cardiovascular 
complications result in 

worse outcomes 

Bell, R. S., et al. 
(33) 2010 Unilateral and 

bilateral 
188 Adult 
patients 

Retrospective 
observational study 

Favorable. Authors 
recommended 

hemicraniectomy as 
damage-control before long 



distance transfer 
Roberts, S. A., et 

al. (34) 2016 Unilateral and 
bilateral 

14 Adult 
patients Case series Favorable. Median GOS 4 

(50%) at final follow-up. 

 Pakistan 

Waqas, M., et al 
(35) 2018 Unilateral and 

Bilateral  
40 adult 
patients 

Cross-sectional 
study 

Mean GOSE=5.35 +/-1,9 
 Quality of life after 

traumatic brain injury 
(QOLIBRI)=59,65 +/- 

21,27 

Khan et al (36) 2018 Unilateral and 
bilateral 

98 adult 
patients 

Retrospective, cross-
sectional study 

GOSE > 5 in 45.9%. Young 
age and lower GCS at 

presentation was associated 
with worse survival. GCS 
score on discharge was a 

strong predictor of 
functional outcome 

Qasmi et al. (37) 2015 Unilateral 39 adult 
patients 

Observational, 
cross-sectional study 

53.8% had favorable 
outcome 

 

India 

Prasad, G. L., et 
al. (38) 2015 Unilateral and 

bilateral 71 Pediatric Retrospective 
observational study 

Favorable. Survival 
advantage in 50% with 

severe TBI. 
GOSE:  7–8 

 Sinha, S., et al. 
(39) 2015 Unilateral and 

bilateral 
1236 adult 

patients 
Retrospective 

observational study 

Follow�up of surviving 
7.5%  persistent vegetative 

state 
 78%  favorable outcome  

 

  Choudhary NK et 
al (40) 2018 

29%Bifrontal 

71%Unilateral 

 

85 Adults 
(male:famale 

1,8:1) 
 

 
Retrospective 

observational study 

GOS: EARLY 
SURGERY/LATE 

SURGERY 
 

1:10,6%/22,4% 
2: 12,1%/21,5% 
3: 16,7%/21,5% 
4: 28,8%/10,5% 
5: 31,8%/15,8% 
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STROKE 

Region Country Author Year DC 
Procedure type 

Type and Size of 
population Type of study Outcome 

Latin 
American & 
Caribbean 
and North 
America 

Brazil 

Vital-Bezzerra 
R, et al. (1) 2016 Unilateral 60 Adults 

Retrospective 
observational 

study 

mRS 
5-6: 76% (>60yrs)
5-6: 44% (<60yrs)
0-4: 24% (>60 yrs)

Rabelo NN, et 
al. (2) 2017 Unilateral 

37 Adults 
with aneurysmal 

subarachnoid 
hemorrhage or 

unbroken 
aneurysms. 

 Cross-sectional 
study 

Survival 60% (14 
asymptomatic, 8 with 

deficit)  
Death 40%  

Colombia Silva F, et 
al.(3) 2011 Unilateral 

18 Adults 

38,8% with DC 
61,1% with 

conventional 
medical treatment 

(CMT). 

Case series 
Mortality 
 DC/ CMT 
14,2%/ 54,5% 

East Asia 
Pacific 

China 

Hao, Z, et al 
(4) 2014 Unilateral 

219 adults 
patients (Of them, 

31 patients was 
DC) 

Cohort Study 

mRS 
DC %/NoDC% 

2: 3.2 / 0.5 
3:29.0 / 12.8 
 4: 19.4/ 12.8 
5: 9.7 /12.8 

 6: 38.7/ 61.2 

Shao, A, et al 
(5) 2013 

Unilateral 
131 adults (85 
witt improve D 

and 46 with 
Routine DC) 

Comparative, 
retrospective 

study 

Mortality 

Improve/Routine 

29,41% /63.0 %  

Zhao, J, et al 
(6) 2012 Large hemicraniectomy 

47 adults 
(24 with DC, 23 

with CMT) 

Prospective, 
randomized, 

controlled trail 

DC/CMT 
Mortality 6 months: 

12,5%/60,9% 

Mortality 12 months: 
16,7%/69,6% 
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  Chen, C.-C, et 
al (7) 2007 Large Decompressive 

hemicraniectomy 60 adults patients  
Retrospective 
observational 

study 

Survived: 80% 

Mortality 

- 30 days: 20% 
- 12 months: 

26,6% 
BI* >60: 65,9% 

*Barthel Index 

  Yao, Y, et al 
(8) 2005 Unilateral DC  

25 elderly patients 
with younger 

patients. 

Retrospective 
observational 

study 

Mortality  
 <60 years: 7,7%  
>60 years: 33,3%. 

  Yang, X, et al 
(9) 2005 Unilateral DC 24 adults patients 

Retrospective 
observational 

study 

Mortality was 10.0% after 
DC compared with 64.2% 

after medical treatment 
alone 

  Cho, D, et al 
(10) 2003 Unilateral DC 52 adults patients 

Retrospective 
observational 

study 

8.3% of mortality at 30 
days after ultra-early DC, 
36.7% after DC beyond 6 

hours, and 80% no 
operation.  

  

Zhao, B, et al 
(11) 

2015 Primary Unilateral DC 

24 adults patients 
with MCA 

aneurysm with 
associated 

intracerebral 
hemorrhage 

Multicenter 
retrospective case-

control study 

58% patients had a 
favorable outcome and the 

mortality was 29% 

 Malaysia Raffiq, M, et al 
(12) 2014 

Unilateral DC 

125 adults 
patients  

Retrospective 
observational 

study 

Mortality was 30.0% after 
DC and 54.3% after 
medical treatment, 

favorable outcome was in 
37.8% after DC and 2.9% 
after medical treatment at 

30 days 

Europe & 
Central Asia 

 

Turkey 

Gulensoy, B, 
et al.(13) 

2014 
Decompressive 
hemicraniectomy 42 adults patients  

Retrospective 
observational 

study 

27 cases with unfavorable 
outcome and 15 with 
favorable outcome. 

Kilincer, C., et 
al (14) 2005  Unilateral  32 adults patients Non-randomized 

prospective study 

Mortality after one month 
31% and most of the 

surviving patients were 
severely disabled (RS 4 or 

5)  

 
Middle 

East, North 
Africa and  
South Asia 

Iran 

Rahmanian, A, 
et al. (15) 2014 Hemicraniectomy 60 adult patients Case-control 

study 

Mortality was 20% after 
DC and 67% after medical 

treatment 

Rasras, S, et al. 
(16) 2018 Hemicraniectomy 

without clot evacuation 30 adult patients Randomized 
clinical trial 

DC without clot 
evacuation in deep seated 
ICH can be accomplished 
with identical mortality 

and outcome in 
comparison to patient that 

undergone clot 
evacuation. Mortality was 
30.8% in case and 29.4% 

in control 



Egypt Moussa, W. 
M, et al. (17) 2017 Hemicraniectomy with 

expansile duraplasty 
40 adult patients 

(DC and non-DC) 
Randomized 
clinical trial 

At 6 months' follow-up, 
14 (70 %) patients of 

group A (DC) had 
favorable outcome as 
compared to 4 (20 %) 

patients of group B (non-
DC) 

Pakistan 
 

Kamal Alam, 
B, et al. (18) 2017 Hemicraniectomy 34 adult patients Longitudnal 

cohort study 

Mild improvements in 
functional outcomes after 
six months of malignant 
MCA infarcts but with 

poor functional outcomes 
as a whole (mRS > 4 and 

mBI < 60). 

Khatri, I. A, et 
al. (19) 2008 Hemicraniectomy 5 adult patients Case series 

Not mortility 
Complication:  

60%: aspiration 
pneumonia. 

40% septicaemia in 20% 
seizures and status 

epilepticus. 

Khan et al (20) 2010 
Hemicraniectomy 
(occipital) for 
cerebellar stroke 

6 adult patients Case series 
GOS 

 5 :  83,4 % 

1: 16,6% 

India 

Rai, V. K,  et 
al.(21) 2014 Hemicraniectomy 60 adult patients 

Prospective 
observational 

study 

Favorable. Reduced 
mortality and disability.  
Mortality at 1 year was 
38% in DC and 83% in 

Medical treatment 

Bansal, H, et 
al. (22) 2015 Hemicraniectomy 53 adult patients 

Retrospective 
observational 

study 

DC has reduced morbidity 
and mortality especially in 

people aged below 60 
years and those operated 
within 48 h of malignant 

MCA stroke  

Kumar, A, et 
al. (23) 2013 Hemicraniectomy 18 adult patients 

Retrospective 
observational 

study 

Favorable. Survival rates 
were 62.5% at 1 year 

Ramnarayan, 
R, et al. (24) 

 
2009 Hemicraniectomy 23 adult patients 

Retrospective 
observational 

study 

Favorable in 13, 
Unfavorable in 

10(including 3 deaths) 

 

Pranesh, M. B, 
et al.(25) 2003 Hemicraniectomy 19 adult patients Case series The functional outcome is 

good in younger patients 

Pillai, A, et 
al.(26) 2007 Hemicraniectomy 26 adult patients Non-randomized 

prospective study 

Favorable.73% survival at 
1-year follow up. Among 

survivors 72% were 
independent at 1-year 

follow up 
Cerebral Venous Sinus Thrombosis (CVST)  

East Asia 
Pacific 

China Zhang, S, et al 
(27) 2017 Unilateral 58 adults patients 

Retrospective 
observational 

study 

56.9% favorable outcome, 
13,8% died 

Middle 
East, North 
Africa and  

South Asia 

Pakistan 
 

Raza, E, et al. 
(28) 2014 Hemicraniectomy 7 adult patients Case series 

Favorable in those who 
had reactive pupils pre-

operatively 

India 
 

Rajan 
Vivakaran, T. 
T, et al. (29) 

2014 Hemicraniectomy 34 adult patients 
Retrospective 
observational 

study 

Favorable. 26 (76.4%) 
had GOS 4 or 5 

Aaron, S, et al. 
(30) 2013 Unilateral and bilateral 44 adult patients 

Retrospective 
observational 

study 

Favorable, Mortality was 
9 (20%) 

Mohindra, S, 
et al. (31) 2011 Hemicraniectomy 13 adult patients 

Retrospective 
observational 

study 

Favorable. 11 (84.6%) 
survived with GOS 4 or 5 

Lath, R, et al. 
(32) 2010 Hemicraniectomy 11 adult patients 

Retrospective 
observational 

study 

Favorable. 73% survival 
and died 27% 
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OTHER PATHOLOGIES 

Region Country Autho
r Pathology Year Procedure 

type 
Type and Size of 

population 
Type of 
study Outcome 

Latin 
America 

and 
Caribean 
Region 

Argentina 
Monta
ña S, et 
al. (1) 

Infection 2017 Unilateral DC 

A. schindleri (As190)
blaNDM-1-positive

strain isolated in a 52-
year-old woman with a

history of positive 
serology for HIV and 

hepatitis C virus. 

Case 
report 

After being treated 
with ceftazidime for 4 

weeks and then 
discharged with good 

clinical evolution. 

Brazil 

Oliveir
a FA, 
et al. 
(2) 

Infection 2018 

Posterior 
fossa 

decompressiv
e craniectomy 

A 8 year old boy who 
presented with Chiari I 

malformation and 
recurrent meningitis 

without fistula 

Case 
report 

The patient died due 
to destruction of the 

cervical skull 
transition and 

consequent medullary 
bulb compression 

Peru 

Rojas-
Jaimes 
J, et al. 

(3) 

Infection 2017 Unilateral DC 

Pharyngitis in a 12-
year-old girl which later 

developed into a 
subdural empyema 

caused by the bacteria 
Peptostreptococcus sp 

Case 
report 

Seven months after 
hospital discharge the 

patient received 
cranioplasty with 

miniplates to restore 
the skullcap 

Argentina 
Iaconis 
J, et al. 

(4) 
Tumor 2018 Unilateral DC A 5 year old girl Case 

report 
The patient passed 

away six months later. 

Mexico 

Monro
y-Sosa
A, et
al. (5)

Tumor 2018 Unilateral DC 

A 34-year-old male 
with brain 

angiometastasis from a 
non-seminomatous 

germ cell tumor 

Case 
report 

The patient showed 
good recovery in 

terms of his overall 
status in the first 

month after surgery, 
but the remaining 

brain metastases grew 
and bled with 
rostrocaudal 

deterioration and 
death. 

Middle 
East, 
North 
Africa 

and 
South 
Asia 

India 
Singhi, 
P et al 

(6) 
Infection 2014 Hemicraniecto

my 1 pediatric patient Case 
report 

At discharge, he had 
normal sensorium and 

memory and 
recovering aphasia, 

residual right 
hemiparesis, ptosis, 
and asymmetry of 

lower half of the face. 

Supplemental Table 3



Agarw
al et al 

(7) 
Infection 2005 Hemicraniecto

my 1 adult patient Case 
report 

The patient improved 
remarkably following 
surgery. He became 
conscious and his 
Glasgow Coma Score 
improved to 14.  

Europe & 
Central 
Asia 

Turkey 
Tuzgen 
S, et al 

(8) 

Vasospasm 
after 

aneurysmal 
subarachnoid 
hemorrhage 

2012 Unilateral 6  adults patients Case 
series 

After one year, 1 
patient died, 2 patients 

had moderate 
disability (mRS of 4) 

and 3 patients 
continue their life with 
minimal deficit and no 

major dependency. 

Middle 
East, 
North 
Africa 

and 
South 
Asia 

Banglades
h 

Rahma
n, M, 
et al. 
(9) 

TBI, MCA 
infarct, ICH, 

ASDH 
2017 Unilateral 32 adult patients 

Cross-
sectional 

observatio
nal study 

Improves survival but 
quality of life limited 

especially in poor 
GCS income (3-6) 

group. 

India 

Mathai 
et al 
(10) 

Increased 
ICP(TBI, 

MCA infarct, 
CVST) 

2008 Hemicraniecto
my 12 adult patients 

Cohort 
study 4 patients in this 

cohort died, while 5 
had good outcomes 

Salunk
e et al. 
(11) 

Large 
demyelination

g lesions 
2012 Hemicraniecto

my 8 adult patients Case 
series 

Favorable, 3 from 8 
patient died 

Singh 
et al. 
(12) 

Intracerebral 
hemorrhage 

in acute 
leukemia 

2017 Hemicraniecto
my 

2 pediatric patients with 
acute leukemia 

Case 
report 

In both patients the 
neurological status 
improved after DC 
with hemiparesis, 
which improved 

gradually. 
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