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Objective : We compared the effect of decompressive craniectomy be-
tween patients < 65 and = 65 years age and investigated prognostics
factors that may help predict favorable outcome in acute stroke patients
undergoing decompressive surgery.

Materials and Methods : 52 patients diagnosed with acute middle cere-
bral artery (MCA) territory infarction that underwent decompressive cra-
niectomy were retrospectively reviewed. The outcome of all patients were
evaluated by assessing the Glasgow coma scale, Glasgow outcome scale
(GOS), and Modified Rankin scale (mRS) six months after the onset of
the disease. 21 patients were preoperatively evaluated with a computed
tomography angiography (CTA). Leptomeningeal collateral (LMC) circu-
lation was graded using CTA by experienced neurosurgeons to assess its
prognostic value.

Results : The thirty day mortality for patients = 65 was 35.0% compared
to 37.5% in patients < 65. There was no significant difference in the clin-
ical and function outcome between the two groups (4.8 £ 1.2 vs. 45 *
1.5, p = 0.474). Mortality was lower with early surgery (within 24 hours)
group for both age groups (25% vs. 37.5% in = 65, 20% vs. 40.7% in <
65). Longer intensive care units stay time and good collateral supply
score were correlated with favorable outcome (o = 0.028, p = 0.018).

Conclusion : Decompressive craniectomy within 24 hours of stroke symp-
tom onset improved survival in both the < 65 and = 65 age groups.
There was no significant difference in the functional outcome of both
age groups. Unlike previous reports, old age, delayed operation, and mul-
tiple of infarct territories were not predictive of poor functional outcome.
The presence of good collateral circulation may be a predictor of positive
clinical outcome in acute ischemic stroke patients undergoing decom-
pressive craniectomy.
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INTRODUCTION cerebral artery (MCA) describes a condition in which

severe progressive cerebral edema following the oc-

Malignant cerebral infarction involving the middle

clusion of the MCA leads to acute neurological
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EFFECT OF CRANIECTOMY IN ELDERLY STROKE PATIENTS

deterioration. Such space occupying edema has been
associated with a mortality rate as high as 80%.”
Decompressive craniectomy is a procedure performed
in acute ischemic stroke patients in efforts to resolve
fatal progressive edema and brain herniation. Studies
have shown that an early craniectomy is associated
with lower mortality and better functional recovery."
Age, involvement of multiple vascular territories, and
the presence of signs of herniation have also been
considered as possible prognostic factors in acute is-
chemic stroke patients that underwent decompressive
craniectomy. The status of leptomeningeal collateral
(LMCQ) circulation has also been reported to be an in-
dependent predictor in the clinical outcome of acute
ischemic stroke."” Therefore, younger patients (< 60
years) that received surgical treatment within 24
hours have so far been associated with a more favor-
able outcome.” Not many studies have reported the
benefits of decompressive craniectomy in older pa-
tients (= 65). Decompressive craniectomy in the eld-
erly has often been associated with higher mortality
and poorer outcome, making it a procedure difficult
to recommend. The authors have compared and ana-
lyzed the clinical outcomes and possible prognostic
factors, including the value of collateral circulation, in
patients up to the age of 80 that underwent decom-
pressive craniectomy for treatment of acute MCA

infarction.

MATERIALS AND METHODS

Patient selection

From January 2008 to December 2014 a total of 52
patients underwent decompressive craniectomy. The
patients were retrospectively reviewed using our in-
stitute's electronic medical records database. Of the 52
patients included in the study, 32 patients were below
the age of 65 and 20 were of age 65 and older.

The surgical inclusion criteria were : (i) infarction
involving > 50% of the MCA territory measured in
computed tomography (CT) scan and/or magnetic

resonance imaging (MRI), with an acute onset of
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symptoms corresponding to the ischemic lesion; (ii)
development of neurologic deficits such as progressive
motor weakness, pupil abnormalities, and deterioration

of consciousness.

Operative method

All patients included in the study underwent a large
ipsilateral craniectomy and augmentative duraplasty.
The craniectomy was performed in efforts to obtain a
bone flap greater than 14 cm (anteroposterior diame-
ter) X 10 cm (superoinferior diameter) to provide suf-
ficient decompression. The dura was opened in a stel-
late fashion for decompression and the duraplasty
was performed with a collagen based artificial dura of
bovine origin (Lyoplant®, Aesculap, PA, USA). We
chose to perform large craniectomies based on pre-
vious studies that suggest bone flaps larger than 14 cm

may be associated with better outcome.”"”

Image review

Out of the 52 patients, 21 patients were pre-
operatively evaluated with a computed tomography
angiography (CTA) within 4 hours of the onset of
stroke symptoms. LMCs were evaluated and graded
independently by a staff neurosurgeon and a neuro-
surgical fellow using a collateral supply score (CS) be-
tween 0-3 (Fig. 1). A score of zero indicated that there
was no collateral supply to the occluded MCA territory.
A score of 1 indicated collateral supply filling greater
0% but less than 50% of the occluded MCA territory.
A score of 2 indicated collateral supply filling greater
than 50% less than 100% of the occluded MCA
territory. A score of 3 was assigned to 100% collateral
supply to the occluded MCA territory. Patients with
a collateral score > 2 were considered to have good

collateral circulation.

Patient evaluation

The clinical status of all patients were recorded at
admission and preoperatively using the Glasgow co-
ma scale (GCS). National Institutes of Health Stroke
Scale (NIHSS) upon admission to the emergency

room was also noted. The clinical and functional out-
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Fig. 1. Collateral supply status measured by leptomeningeal collateral grade in CTA. (A) CS =0, (B) CS =1, (C) CS = 2, (D) CS = 3.
CTA = computed tomography angiography; CS = collateral supply.

come of all patients were evaluated by assessing the
GCS, Glasgow outcome scale (GOS), and Modified
Rankin scale (mRS) six months after the onset of the
disease. mRS score between zero to four was consid-

ered favorable.

Statistical analysis

All statistical data were analyzed using SPSS Version
19 (SPSS Inc., Chicago, IL, USA). Quantitative data are
shown as mean * standard deviation (SD). Patients
were analyzed by dichotomizing the six month mRS
score into favorable (mRS score, < 4) versus poor out-
come (MRS score, > 4). Patient data was also dicho-
tomized by age (Patients < 65 vs. Patients > 65) for
comparative analysis. Comparison of values was per-
formed by independent two sample t-test and + test,
and logistic regression analysis was used to analyze
the influence of pretreatment variables on prognosis
of the patients. A p-value of 0.05 or less was consid-

ered significant.

RESULTS

Patient characteristics and baseline data (Table 1)

The mean age of patients that received decompressive
craniectomy was 57.7 * 12.6 years (range: 24-80) and
the ratio of males to females was 1.17:1. The mean
preoperative GCS and NIHSS score was 12.9 + 2.0
and 16.1 % 4.7, respectively. Sole MCA territory in-

farction was observed in 30 patients. Internal carotid

artery (ICA) occlusion leading to anterior cerebral ar-
tery (ACA) and MCA territory infarction was found
in 21 patients. One patient was diagnosed with MCA
and posterior cerebral artery (PCA) territory infarction.
In 26 patients (50.0%), tissue plasminogen activator
(tPA) was indicated and used. The mean time to op-
eration from the onset of symptoms was 55.6 + 69.8
h (range: 8-416), and nine patients received decom-
pressive craniectomy within 24 hours. The mean in-
tensive care unit (ICU) stay time was 17.8 £ 11.8 days.
The average preoperative midline shifting was 10.6
41 mm, and nine patients showed preoperative brain
stem compression in the preoperative brain CT. Out
of the 22 patients that were preoperatively evaluated
with a CTA, nine patients displayed collateral supply

score > 2.

Overall survival rates and functional outcome

The thirty day mortality of all patients that under-
went decompressive craniectomy was 38.4% (18 pa-
tients), and the one year mortality was 40.3% (20 pa-
tients). The mean GCS of the survivors at six months
was 11.9 £ 2.6. The mean six month mRS and GOS of
the survivors were 3.61 = 0.9 and 3.03 + 0.51, respectively.
The thirty day mortality of patients that underwent
early decompression (within 24 hours) was 22.2% (2
out of 9 patients), and the mortality of those that un-
derwent surgery after 24 hours was 40.4% (17 out of
42 patients). The mean six month mRS and GOS of

the survivors that underwent decompressive craniec-
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Table 1. Baseline characteristics of 52 patients that underwent decompressive craniectomy

Characteristic or variable Value

Mean age (years) 57.7 £ 126

Range (25th percentile, median, 75th percentile) 24-80 (51.3, 59.0, 66.0)
Mean preoperative GCS 129 + 2.0

Range (25th percentile, median, 75th percentile) 7-15 (12.0, 13.0, 15.0)
Se"Fema,e 24 (46.2)

Male 28 (53.8)
Affected hemisphere 20 (38.5)

Left 32 (61.5)

Right ’
Time to operation (hr) 55.6 £+ 69.8

Range (25th percentile, median, 75th percentile)

Infarct area
ACA + MCA
MCA
MCA + PCA

Preoperative brain stem compression
No
Yes

Hemorrhagic transformation
No
Yes

Use of tPA
No
Yes
ICU stay time (days)
Range (25th percentile, median, 75th percentile)

mRS at 6 months
Favorable outcome (< 4)
Poor outcome (= 5)

GOS at 6 months
Range (25th percentile, median, 75th percentile)

Mean NIHSS
Range (25th percentile, median, 75th percentile)

Preoperative midline shifting (mm)
Range (25th percentile, median, 75th percentile)

Collateral supply score
<1

=2

8416 (28.0, 35.5, 49.5)

21 (40.4)
30 (57.7)
1(1.9)

43 (82.7)
9 (17.3)

27 (51.9)
25 (48.1)

26 (50.0)
26 (50.0)

178 + 11.8
2-60 (9.3, 14.5, 22.8)

27 (51.9)
25 (48.1)

3.03 + 051
1-5 (1.0, 3.0, 4.0)

16.1 + 4.8
4-26 (14.0, 16.0, 19.0)

10.6 % 4.1
0-19 (8.6, 11.5, 13.0)

13 (59.1)
9 (40.9)

GCS = Glasgow coma scale; ACA = Anterior cerebral artery; MCA = Middle cerebral artery; PCA = Posterior cerebral artery; tPA = tissue
plasminogen activator; ICU = Intensive care unit; mRS = modified Rankin scale; GOS = Glasgow outcome scale; NIHSS = National Institutes

of Health Stroke Scale

tomy within 24 hours were 4.0 + 0.58 and 2.86 + 0.38,
respectively. The mean six month mRS and GOS of
the survivors that received surgery after 24 hours
were 3.55 £ 0.93 and 3.04 £ 0.54, respectively.

Survival rates and functional outcome of patients > 65

A sum of 20 patients > 65 years of age received de-
compressive surgery. The thirty day mortality for
these patients was 35.0% (7 patients) and one year
mortality was 40.0% (8 patients). Five patients expired

due to complications unrelated to cerebral edema.
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Three of the patients expired due to complications of
pneumonia, one patient suffered non ST-segment ele-
vation myocardial infarction, and one patient passed
away from wound infection associated sepsis five
months after the surgery. The mean GCS of the survi-
vors at six months was 13.2 + 2.0. The mean six
month mRS and GOS of the survivors was 3.91 + 0.67
and 3.25 * 0.75, respectively. The thirty day mortality
of elderly patients that underwent decompressive cra-

niectomy within 24 hours was 25.0% (1 out of 4 pa-
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Table 2. Comparison of 52 patients that underwent decompressive craniectomy by modified Rankin scale

<
Characteristic or variable FEEREBE EMEEEE (5 Y

Poor outcome (= 5) p value

n = 27 n =25
Age (years) 57.2 = 14.1 57.6 £ 105
< 65 17 (63.0) 15 (60.0) 0.907
= 65 10 (37.0) 10 (40.0) 0.826
Mean GCS 13.1 £ 1.6 127 £ 2.4 0.397
Sex
Female 11 (40.7) 13 (52.0) 0.416
Male 16 (59.3) 12 (48.0)
Affected hemisphere
Left 10 (37.0) 10 (40.0) 0.826
Right 17 (63.0) 15 (60.0)
Time to operation (hrs) 532 = 479 58.2 + 90.2 0.801
Infarct area
ACA + MCA 10 (37.0) 11 (44.0) 0.471
MCA 17 (63.0) 13 (52.0)
MCA + PCA 0 (0.0 1 (4.0)
Preoperative stem compression
No 26 (96.3) 17 (68.0) 0.007*
Yes 1(3.7) 8 (32.0)
Hemorrhagic transformation
No 16 (59.3) 11 (44.0) 0.271
Yes 11 (40.7) 14 (56.0)
Use of tPA
No 14 (51.9) 12 (48.0) 0.781
Yes 13 (48.1) 13 (52.0)
ICU stay time (days) 209 + 12.8 142 £ 9.5 0.040*
NIHSS 16.2 £ 5.3 159 + 3.9 0.798
Preoperative midline shift (mm) 10.0 £ 4.3 11.2 + 3.8 0.266
Collateral supply score
<1 4 (33.3) 9 (90.0) 0.007*
=2 8 (66.7) 1 (10.0)

Values are presented as number (%) or standard deviation.

GCS = Glasgow coma scale; ACA = anterior cerebral artery; MCA = middle cerebral artery; PCA = posterior cerebral artery; tPA = tissue
plasminogen activator; ICU = intensive care unit; NIHSS = National Institutes of Health Stroke Scale

tients), and the mortality of those that underwent sur-
gery after 24 hours was 37.5% (6 out of 16 patients).
This is comparable to the mortality of the younger
group which was 20.0% (1 out of 5 patients) for early
surgery and 40.7% (11 out of 27) for delayed surgery.

Analysis of prognostic factors

A total of 27 patients showed favorable outcome
(mRS < 4). Factors associated with poor outcome
(mRS > 5) were evidence of preoperative stem com-
pression (p = 0.007) and poor collateral supply score
(p = 0.007), as shown in Table 2. Unlike previous re-
ports, shorter ICU stay time (p = 0.040) was also asso-
ciated with poor outcome. Older age, longer time to

operation (> 24 hrs), and involvement of multiple vas-

cular territories were not significantly associated with
poor outcome. Univariate linear regression analysis
supported that patients with preoperative stem com-
pression and a low collateral score were at higher risk
for poor prognosis than those who did not (Table 3).
The multivariate analysis showed that patients with
shorter ICU stay were at risk for poor prognosis.
Unfortunately, due to the small number of patients
that received preoperative CTA, collateral circulation
score could not be included in the multivariate

analysis.

Comparative analysis of patients by age
Comparative analysis of patients younger than the

age of 65 and those of age 65 and older was per-
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Table 3. Logistic regression analysis for modified Rankin scale > 4 model

Univariate analysis

Multivariate analysis

Variable Odds ratio Odds ratio
(95% Cl) PELE 195% Ci) prEE
Age (= 65)
1 (Referent) 1 (Referent)
1.13 (0.37-3.47) 0.826 2.71 (0.49-15.07) 0.256
Mean GCS 0.90 (0.68-1.19) 0.479 0.75 (0.43-1.32) 0.322
Affected hemisphere

Left 1 (Referent) 1 (Referent)

Right 0.88 (0.29-2.70) 0.826 0.26 (0.03-2.32) 0.229
Time to operation (hr) 1.00 (0.99-1.01) 0.569 1.00 (0.99-1.02) 0.450
Infarct area

ACA+MCA 1 (Referent) 1 (Referent)

MCA 0.70 (0.23-2.13) 0.525 0.27 (0.05-1.59) 0.150
Preoperative stem compression

No 1 (Referent) 1 (Referent)

Yes 12.24 (1.40-106.83) 0.024* 12.73 (0.69-235.94) 0.088
Hemorrhagic transformation

No 1 (Referent) 1 (Referent)

Yes 1.85 (0.62-5.57) 0.273 2.92 (0.46-18.44) 0.254
Use of tPA

No 1 (Referent) 1 (Referent)

Yes 1.17 (0.39-3.47) 0.781 2.17 (0.43-10.94) 0.346
ICU stay time (days) 0.95 (0.89-1.00) 0.065 0.90 (0.82-0.99) 0.028*
NIHSS 0.98 (0.88-1.11) 0.791 0.92 (0.72-1.16) 0.469
Preoperative midline shifting (mm) 1.08 (0.94-1.24) 0.297 1.03 (0.85-1.23) 0.781
Collateral supply (CTA)

<1 1 (Referent) 1 (Referent)

=2 0.06 (0.01-0.61) 0.018* - -

Cl = confidence interval; GCS = Glasgow coma scale; ACA =

anterior cerebral artery; MCA = middle cerebral artery; tPA = tissue

plasminogen activator; ICU = intensive care unit; NIHSS = National Institutes of Health Stroke Scale

formed (Table 4). There were no significant differ-
ences in the mean preoperative GCS and NIHSS, time
to operation, presence of hemorrhagic transformation
or preoperative stem compression, and mean pre-
operative midline shifting. The mean GOS and mRS
of the two groups at six months and collateral supply
score did not show statistical differences. Right hemi-
sphere involvement was significantly more abundant
(p = 0.031) and ICU stay time was also significantly
longer (p = 0.013) in the age > 65 group.

DISCUSSION

MCA territory ischemia accounts for about 10-15%
of all supratentorial infarctions. Mortality rates have
been reported to be as high as 80% and leave those

that survive with severe disabilities. Despite medical
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advancements, the management of progressive malig-
nant edema is very challenging. The role of decom-
pressive craniectomy in acute MCA infarctions has
been reported to be lifesaving and improve functional
outcome in recent prospective, randomized studies."¥"
Many studies have also been carried out to determine
the possible prognostic factors associated with favor-
able outcome of decompressive craniectomy in acute
MCA infarction. The current consensus of these stud-
ies seems to be that younger patients (< 60) with bet-
ter initial GCS that undergo surgery within 24 hours
of ictus before clinical presentation of cerebral hernia-
tion show a significantly more favorable outcome.”””

Ischemic stroke, however, is a disease that is di-
rectly related to age, and the prevalence of ischemic
stroke has been reported to nearly double in patients

over the age of 65 among all ethnicities.” As more
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Table 4. Comparison of 52 patients that underwent decompressive craniectomy by age

- ; Patients < 65 Patients = 65
Characteristic or variable (n = 32) (n = 20) P value
Mean GCS 128 £ 2.0 13.2 £ 20 0.523
Sex
Female 13 (40.6) 11 (55.0) 0.312
Male 19 (59.4) 9 (45.0)
Affected hemisphere
Left 16 (50.0) 4 (20.0) 0.031*
Right 16 (50.0) 16 (80.0)
Time to operation (hrs) 528 £ 717 60.1 = 68.2 0.718
Infarct area
ICA 12 (37.5) 9 (45.0) 0.349
MCA 20 (62.5) 10 (50.0)
MCA + PCA 0 (0.0) 1 (5.0
Preoperative stem compression
No 26 (81.3) 17 (85.0) 0.728
Yes 6 (18.8) 3 (15.0)
Hemorrhagic transformation
No 16 (50.0) 11 (55.0) 0.726
Yes 16 (50.0) 9 (45.0)
Use of tPA
No 14 (43.8) 12 (60.0) 0.254
Yes 18 (56.3) 8 (40.0)
ICU stay time (days) 146 £ 7.8 228 =+ 15.2 0.013*
GOS at 6 months 26 £ 14 24 £ 13 0.582
NIHSS 16.1 £ 3.7 16.0 £ 6.1 0.898
mRS at 6 months 45 + 15 48 = 1.2 0.474
Favorable outcome (< 4) 17 (53.1) 10 (50.0) 0.826
Poor outcome (= 5) 15 (46.9) 10 (50.0)
Preoperative midline shift (mm) 11.0 £ 35 9.8 £ 4.9 0.302
Collateral supply score
<1 10 (66.7) 3 (42.9) 0.290
=2 5 (33.3) 4 (57.1)

Values are presented as number (%) or standard deviation.

GCS = Glasgow coma scale; ACA = anterior cerebral artery; MCA = middle cerebral artery; PCA = posterior cerebral artery; tPA = tissue
plasminogen activator; ICU = intensive care unit; GOS = Glasgow outcome scale; NIHSS = National Institutes of Health Stroke Scale; mRS

= modified Rankin scale

countries become aged, it is no surprise that recent
studies have therefore been focused on the effect of
decompressive craniectomy for acute ischemic stroke
in elderly patients. The Decompressive Surgery for
the Treatment of Malignant Infarction of the Middle
Cerebral Artery (DESTINY) II trial which compared
the outcome of the patients over the age of 60 that
underwent decompressive craniectomy to those that
were conservatively managed, concluded that both
survival and functional outcome was significantly im-
proved in the decompressive craniectomy group.(’) In
the current series, many of the findings coincided
with previous studies, yet we also noticed some strik-

ing disparities.

The overall one year mortality turned out to be
40.3% which is comparable to the previous reports
ranging from 8-50%.” The mortality of those that un-
derwent decompressive craniectomy within 24 hours
was much lower (22.2% vs. 40.4%) than those that re-
ceived delayed surgery, which also coincides with

. 13
previous studies.”

The functional outcome repre-
sented by the mean six month mRS and GOS, how-
ever, was not significantly improved in the early de-
compressive craniectomy group. Upon closer in-
spection, the distribution of functional outcome, as
seen in Fig. 2, is quite different between the two
groups. The early decompressive craniectomy group

showed a greater percentage of patients in the favor-
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>24 hrs

(N=43) 6%

<24 hrs

(o) 0% 11%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
®MRS=2 wMRS=3 ®MRS=4 ®mMRS=5 =MRS=6

Fig. 2. Distributions of modified Rankin scale score in patient
that underwent early (< 24 hours) decompressive craniectomy
and delayed (> 24) decompressive craniectomy.

able outcome category (mRS < 4), but the majority of
these patients (five out of nine) had a mRS of 4 (im-
mobile and dependent). The delayed decompressive
craniectomy group had a lower percentage of patients
with favorable outcome as suggested by previous
studies, but had a greater percentage of patients with
mRS 3 or less (disabled but independent). This lack of
statistically significant difference in the mean func-
tional outcome score and reversal of distribution in
the mRS between the two groups may mostly be at-
tributed to the small population included in the early
surgery group, which may not be representative of
those that receive decompressive craniectomy within
24 hours. Another explanation may be that the pa-
tients that displayed severe symptoms and neurologic
deficit at initial presentation were more quickly acted
upon to receive surgical intervention. This explanation
may be supported by the fact the mean NIHSS of
those that received early decompressive craniectomy
was relatively higher than the mean NIHSS value of
those that received delayed surgery (18.1 vs. 15.6).
The 30 day mortality of the elderly patients (35.0%)
was also comparable to previously reported data and
to that of our younger group (37.5%). However, only
one patient (3%) in the < 65 group passed away within
30 days due to causes unrelated to the cerebral in-

farction (sudden cardiac arrest of unknown origin),
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>65yrs
N0y 15%
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o) 16%
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Fig. 3. Distribution of modified Rankin scale score in decom-
pressive craniectomy patients aged = 65 and < 65.

while three out of 20 (15%) elderly patients expired
from complications of pneumonia and myocardial
infarction. Additionally, an elderly patient passed away
five months after the surgery due to complications of
delayed surgical site infection. While decompressive
craniectomy provides an opportunity for survival
among all ages of patients, it is evident that older pa-
tients are more frequently associated with deaths re-
sulting from complications of underlying disease or
other unrelated reasons such as infection despite un-
dergoing decompressive craniectomy. In terms of func-
tional outcome, the mRS distribution of the two age
groups (Fig. 3) shows that while a similar percentage
of patients fall in the favorable outcome category, a
greater percentage of patients in the < 65 group have
a mRS < 3. This distribution of functional outcome is
similar to that of the results reported by the DESTINY
II trial in which about 6% of subjects > 60 years old
who received decompressive craniectomy had a mRS
of < 4 at 12 months versus 43% in the younger
group.” Therefore, when faced with the challenge of
treating a disease that leaves so many disabled and
dependent, not only should the treatment be tailored
to best benefit the patient, but treatment options and
prognosis should also be discussed in full with the
caregivers. In support of surgical decompression, a
systemic review conducted by Rahme et al. revealed

that despite being left with moderately severe or se-



vere disability, most patients and caregivers expressed
satisfaction with life and would retrospectively con-
sent to undergoing surgery.u)

In order to provide a better prediction of prognosis
and to help in the decision making of treatment for
physicians, several variables were analyzed for prog-
nostic value. Unlike previous studies, older age, lon-
ger time to operation (> 24 hrs), and involvement of
multiple vascular territories were not suggestive of
poor outcome. Preoperative stem compression sug-
gesting brain herniation or imminent herniation has
already been reported to be associated with poor
prognosis.” All but one patient in this series expired
when preoperative CT revealed brain stem compression.
In a novel attempt to include collateral circulation as
a possible prognostic factor in decompressive craniec-
tomy patients, we found that patients with collateral
supply score > 2 had significantly better functional
outcome than those with low scores. A good collateral
status has been associated with reduced infarction size,
higher recanalization rates, and major reperfusion.'”"
We believe that decompressive craniectomy not only
allows for better preservation of collateral vessels, but
also provides a better chance for recanalization in
those that have a good collateral supply. From our ex-
perience of performing decompressive craniectomy in
stroke patients, it was also evident that craniectomies
performed before the progression of edema and mid-
line shifting allowed the surgeon to better preserve
cortical structure and perform duraplasty with more
ease. Therefore, early craniectomy should strongly be
considered before the progression of cerebral edema
leading to the obliteration of the collateral vessels.

One of the odd findings of this study was that short-
er ICU stay time was associated with poor outcome.
We believe that this data needs to understood by tak-
ing into account that the poor prognosis group in-
cludes the patients that passed away (mRS = 6). Many
of these patients in our series died within one week
(range: 4-42 days), while the patients that survived
stayed a minimum of eight days (range: 8-60 days).

Comparative analysis of the two age groups re-
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vealed that the length of ICU stay was longer and
right hemisphere involvement was more common in
the elderly group. The longer ICU stay time in the
elderly can mostly be attributed to the longer time it
took for weaning of mechanical ventilation and the
management of comorbities such as pneumonia. Right
hemisphere infarction has been known to present
with lower NIHSS scores than the actual lesion vol-
ume may suggest.” We believe elderly patients in-
cluded in this study showed more right hemisphere
involvement because patients and caregivers were more
willing to proceed with aggressive treatment such as
decompressive craniectomy when initial symptoms
are less severe or subtle, as is in right hemisphere in-
farction, in pursuit of better functional recovery.
There are several limitations to this study. First of
all, it is retrospective in nature and was carried out in
a single center. Some populations may not have been
well represented due to the relatively small cohort of
patients. This pertains especially to the population of
patients that received early decompressive craniectomy.
With the support of many published studies, we hope
to produce better data by more actively providing in-
dicated patient with the opportunity to receive early
surgery in the future. CTA was carried out in less
than half of the population included in the study and
therefore could not be included for multivariate analysis.
Additional data is currently being collected and ana-
lyzed to make a strong correlation. We also believe
that a follow up CTA would have been helpful in sup-
porting our idea that decompressive craniectomy can
help in preserving collateral circulation and providing
a better opportunity for recanalization. Additionally,
selection bias may have been introduced as a result of
family-member involvement in the decision-making of

treatments.

CONCLUSION

The current study shows that early decompressive
craniectomy improves overall survival among all age

groups. In terms of functional outcome, more patients
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in the < 65 age group were able to achieve an in-
dependent functional status. Our study also shows
that the evaluation of collateral circulation can be a
helpful tool in predicting clinical outcome in acute is-
chemic stroke patients undergoing decompressive
craniectomy. Therefore, we believe that early decom-
pressive craniectomy is a modality of treatment that
should be recommended among all ages of patients

diagnosed with acute MCA infarction.
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