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The Clinical Efficacy of Decompressive Craniectomy
in Patients with an Internal Carotid Artery
Territory Infarction

Seung Ho Yoo, M.D., Tae Hong Kim, M.D., Jun Jae Shin, M.D., Hyung Shik Shin, M.D., Yong Soon Hwang, M.D., Sang Keun Park, M.D.
Department of Neurosurgery, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

Objective : To evaluate the surgical efficacy of and factors associated with decompressive craniectomy in patients with an internal carotid artery
(ICA) territory infarction.

Methods : Seventeen patients (8 men and 9 women, average age 61.53 years, range 53-77 years) were treated by decompressive craniectomy
for an ICA territory infarction at our institute. We retrospectively reviewed medical records, radiological findings, and National Institutes of Health
Stroke Scale (NIHSS) at presentation and before surgery. Clinical outcomes were assessed using the Glasgow Outcome Scale (GOS).

Results : Of the 17 patients, 15 (88.24%) achieved a poor outcome (Group A, GOS 1-3) and 2 (11.76%) a good outcome (Group B, GOS 4-5). The
mortality rate at one month after surgery was 52.9%. Average preoperative NIHSS was 27.6+10.88% in group A and 10+4.24% in group B. Mean
cerebral infarction fraction at the septum pellucidum level before surgery in group A and B were 33.67% and 23.72%, respectively. Mean preoper-
ative NIHSS (p=0.019) and cerebral infarction fraction at the septum pellucidum level (p=0.017) were found to be significantly associated with a
better outcome. However, no preexisting prognostic factor was found to be of statistical significance.

Conclusion : The rate of mortality after ICA territory infarction treatment is relatively high, despite positive evidence for surgical decompression, and
most survivors experience severe disabilities. Our findings caution that careful consideration of prognostic factors is required when considering sur-
gical treatment.
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INTRODUCTION

Malignant cerebral infarction is a large hemispheric infarction
caused by a middle cerebral artery (MCA) or internal carotid ar-
tery (ICA) occlusion. This state occurs in between 10 and 15%
of all cerebral infarction patients, and has a mortality rate of up
to 80%, despite maximum conservative care”'”*?. Decompres-
sive craniectomy and duraplasty are widely performed to reduce
intracranial pressure and improve circulation to reduce the risk
of mortality in cerebral infarction patients>**?, and several au-
thors have reported that surgical decompression lowers the
mortality rate to between 16 and 42 percent"*'"1*1720 but in
most of these studies, infarctions were limited to the MCA ter-
ritory. On the other hand, Klincer et al. reported surgical results
for ICA territory infarctions in 10 of 25 malignant infarction

patients that underwent surgical decompression, and conclud-
ed that surgical treatment provided no benefit'®.

Since involvement by an ICA territory infarction is wider
than that of a MCA territory infarction and cerebral edema is
more severe, it is difficult to predict the efficacy of decompres-
sive surgery. In the present study, we studied the usefulness of
surgical decompression in patients with an ICA territory infarc-
tion and sought to identify prognostic factors.

MATERIALS AND METHODS

Patient selection

This retrospective study was performed on 17 patients that
underwent decompressive surgery due to a malignant cerebral
infarction from January 1992 to December 2010. Patients all

« Received : April 17,2012 < Revised : August 10,2012 = Accepted : October 4, 2012

« Address for reprints : Tae Hong Kim, M.D.

Department of Neurosurgery, Sanggye Paik Hospital, Inje University College of Medicine, 1342 Dongil-ro, Nowon-gu, Seoul 139-707, Korea

Tel : +82-2-950-1039, Fax : +82-2-950-1040, E-mail : seth72@hanmail.net

« This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

293



J Korean Neurosurg Soc 52 | October 2012

had a diagnosis of an ICA territory infarction by computed to-
mography (CT), CT angiography or magnetic resonance angi-
ography. Furthermore, all exhibited neurologic condition or
brain herniation aggravation by imaging studies despite the
best possible medical treatment available.

Initial treatment

Our policy dictates that all patients with an ischemic stroke
condition should be admitted to an acute stroke unit under the
care of the Neurology Department. We administer tissue plas-
minogen activator to patients that arrive within three hours of
symptom development and anticoagulants, such as, aspirin
(100 mg) and clopidogrel (75 mg), to patients that arrive later.
In the event of neurological deterioration and the presence of
radiologic evidence of impending hernia secondary to cerebral
infarction, maximum medical treatment including osmothera-
pys steroid administration, hyperventilation, hypothermia treat-
ment and neurosurgical consultation is instituted.

In these settings, unless a patient has an overwhelming medi-
cal contraindication that prohibits surgery, decompressive cra-
niectomy and duraplasty are performed. No antidote for anti-
coagulants is administered prior to surgery.

Data collection

The following data were collected; patient age, gender, the ce-
rebral hemisphere affected, anisocoria, National Institutes of
Health Stroke Scale (NIHSS) on admission and before surgery,
degree of midline shifting on CT scans, cerebral infarction frac-
tions at the septum pellucidum and cingulate gyrus levels by CT
before surgery, time from hospitalization to surgery, and the de-
compression ratios (defined below) at the same levels in same
CT scan. Surgical outcomes were evaluated using the Glasgow
Outcome Scale (GOS) one month after surgery.
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Fig. 1. Cerebral infarction fraction and decompression ratio on CT scan.
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Dimensional study

We measured total brain areas as well as infarction areas us-
ing preoperative brain CT scans taken at the septum pellu-
cidum and cingulate gyrus levels. In order to evaluate infarction
severities, we defined infarction fraction as the percentage of
total brain area occupied by a low density lesion at each level
(Fig. 1).

In addition, we defined decompression ratio as the ratio of
postoperative extended area to preoperative total brain area at
the septum pellucidum and cingulated gyrus levels on CT
scans, in the belief that this value would provide a means of in-
directly evaluating the effectiveness of decompression [Fig. 1
(C-A)/A]. The Maroview picture archiving and communica-
tion system (PACS; Infinitt) was used to measure areas in the
brain CT images.

Surgical technique

The principal surgical technique was decompressive craniec-
tomy with duraplasty. Surgery was performed with the patient
lying supine under general anesthesia. Using a modified large
Dandy skin incision, frontotemporoparietal craniectomy was
performed through a muscular approach. A larger bone flap
(minimal diameter >12 cm) than is usual for MCA infarction
was made and the temporal squama was removed with a ron-
geur to prevent uncal herniation until the mid cranial fossa was
exposed. A stellate incision was then made on the dura mater to
allow the brain to expand outward and artificial dura (Lyodura®,
B.Braun) was used as an on-lay graft. Postoperatively; all patients
were sent to the neurological intensive care unit for close moni-
toring and management.

Outcome analysis

GOS was used to measure clinical outcomes at one month after
surgery. Patients were divided into two
groups according to GOS grades. Pa-
tients of GOS 1-3 were allocated to group
A, and those of GOS 4-5 to group B.

Statistical analysis

All results are expressed as means
and standard deviations. SPSS 19.0 was
used for the analysis. Statistical signifi-
cance was accepted for p value <0.05.

SD_ 885
Mean 26.00

RESULTS

All 17 patients underwent decompres-
sive craniectomy and duraplasty. Eight
patients were men and nine were wom-
en. Average patient age was 61.53+11.64
years (range from 53 to 77 years). NI-
HSS on admission at the department of
neurology was 10.71+11.44 (range
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from 1 to 38) whereas NIHSS immediately before surgery, was
25.53+11.79 (range from 7 to 39). Eight patients (47.05%)
showed anisocoria and all patients appeared to have hemiple-
gia. Eight patients (47.05%) had infarctions in the dominant
hemisphere, and nine patients in the non-dominant hemi-
sphere (52.94%).

The mean degree of midline shift in CT scans taken before sur-
gery was 7.47+3.55 mm (range from 2 to 13 mm). Mean time
from symptom development to surgery was 43.29+30.41 hours
(range from 5 to 96 hours). No surgically related complication
occurred. Two patients (11.8%) were moderately disabled with-
in one month after surgery and six (35.2%) presented in a severe-
ly disabled state. Nine patients (52.9%) died within two weeks of
surgery due to cerebral edema progression (Table 1).

Age and sex
Group A was composed of seven men and eight women of av-

Table 1. Characteristics of the patients

erage age 61.33+11.8 years (range from 34 to 77 years), whereas
group B was composed of one man and one woman of average
age 63 years. Between two groups, there was no statistically sig-
nificant difference in age and sex.

NIHSS

In group A, mean NIHSS scores on admission and before
surgery were 11.73+11.81 (range from 1 to 38) and 27.6+10.88
(range from 15 to 39), respectively, and in group B were 3+2.83
(1, 5) and 10+4.24 (7, 13), respectively. The average NIHSS on
admission and before surgery were lower in group B. Preopera-
tive NTHSS scores were significantly different in the two groups
(p=0.019).

Midline shift and timing of surgery
In group A, mean degree of midline shift in imaging studies
before surgery was 7.47+3.56 mm (range from 2 to 13), and in

Patient o nNmss NSy msp e TP prep DRCG
Age Sex Pre-med. AH  Anisocoria surgery GOS
no. on adm. (mm) (%) (%) (%) (%)
preop. (hrs)
1 34 M Aspirin 100 mg Left Yes 38 38 8 3125 4426 17 1.69 9.11 1
clopidogrel 75 mg
2 64 F  Aspirin 100 mg Right No 1 16 10 4378 4281 10 5.72 0.14 1
clopidogrel 75 mg
3 67 M Clopidogrel 75mg  Right No 1 36 10 2724 2223 77 0.77 6.63 1
4 67 M Aspirin 100 mg Left Yes 17 38 10 4743  49.84 62 0.13 1.66 1
clopidogreal 75 mg
5 62 M t-PA Left No 17 17 2 30 32.75 5 1.62 3.77 1
6 55 M Aspirin 300 mg Left Yes 13 18 8§ 3212 3451 29 0.44 1.08 1
clopidogrel 75 mg
7 47  F  Aspirin 100 mg Right Yes 2 38 13 403 35.75 84 1.87 2.43 1
clopidogrel 200 mg
8 68 F  Clopidogrel 100mg  Right Yes 5 38 10 445 41.77 23 5.24 4.67 1
9 45 M Aspirin 100 mg Left No 7 37 6 3102 31.68 47 4.45 0.41 1
clopidogrel 75 mg
10 77  F  Aspirin 100 mg Right Yes 15 17 2 3841 4392 36 3.12 7.17 2
clopidogrel 75 mg
11 56 t-PA Left No 16 15 8 2447 31.04 10 7.2 1.11 2
12 72 Aspirin 100 mg Left No 2 17 5 3119 3539 15 10.89 3.08 2
clopidogrel 75 mg
13 64 F  Aspirin 100 mg Right Yes 6 39 2 2446 29.20 96 0.51 0.95 3
clopidogrel 75 mg
14 73 F  Aspirin 100 mg Right Yes 1 15 12 3511 37.68 92 1.49 3.06 3
clopidogrel 200 mg
15 69 M Aspirin 100 mg Left No 35 35 6 2772 3743 24 3.58 0.64 3
clopidogrel 75 mg
16 73 F tPA Right No 5 13 4 2551 2347 58 2.72 0.14 4
17 53 M Aspirin 300 mg Right No 1 7 11 2193  30.59 51 0.43 0.97 4

Pre-med : preoperative medication, AH : affected hemisphere, MS : midline shift, IF-SP : infarction fraction at septum pellucidum level, IF-CG : infarction fraction at
cingulated gyrus level, DR-SP : decompression ratio at septum pellucidum level, DR-CG : decompression ratio at cingulated gyrus level, NIHSS : National Institutes of
Health Stroke Scale, GOS : Glasgow Outcome Scale, t-PA : tissue plasminogen activator
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group B was 7.5£4.95 mm (4, 11). In group A, mean time taken
from symptom development to surgery was 41.8+32.17 hours
(range from 5 to 96 hours), and in group B was 54.5+4.95 hours
(51, 58), which did not represent a significant difference.

Affected hemisphere and presence of anisocoria

In group A, eight patients had a cerebral infarction in the
dominant hemisphere and seven in the non-dominant hemi-
sphere. The two patients in group B had infarctions in the non-
dominant hemisphere, but there was no significant difference
between the two groups (p=0.265). Eight patients in group A
had anisocoria, whereas no patient in group B had anisocoria.
However, no significant intergroup difference was evident.

Cerebral infarction fraction

In group A, mean infarction fraction before surgery at sep-
tum pellucidum level was 33.67%, whereas in group B, this was
23.72%, which appeared to be significantly different (p=0.017).
Mean infarction fractions at the cingulate gyrus level in groups
A and B were 36.68% and 27.03%, respectively.

Dimensional increases in area

On brain CT scan taken at the septum pellucidum and cingu-
late gyrus levels, decompression ratios were 3.25%, and 3.06%,
respectively, in group A and 1.58%, and 0.55% in group B. No
significant intergroup difference was found (Table 2).

DISCUSSION

Large hemispheric infarctions due to MCA or ICA occlusion
constitute a major cause of severe morbidity and mortality™.
Cerebral edema develops as an immediate consequence of cere-
bral infarction and its severity is closely related to degree of ce-

Table 2. Comparison of prognostic factors between group A and B

rebral infarction”. Severe, life-threatening brain edema occurs
in about 10% of patients with a large hemispheric infarction,
and the majority of these patients succumb to an increase in in-
tracranial pressure and subsequent uncal herniation.

Hacke et al.” defined ‘malignant cerebral infarction’ as a sub-
type of stroke, that presents itself clinically with severe hemi-
spheric stroke syndrome and almost always indicates death due
to herniation, despite maximum medical treatment for identi-
fied brain edema. When this clinical presentation is accompa-
nied by early CT signs of major infarct during the first 12 hours
after stroke and a distal internal carotid artery or proximal MCA
plus anterior cerebral artery occlusion, massive hemispheric
swelling occurs during the subsequent 24-72 hours®. Further-
more, most of these patients rapidly deteriorate within 2-4
days'®*%), In cases of malignant cerebral infarction, mortality is
exceptionally high and severe neurological deficits may develop
despite conservative treatment, including intensive care, head
elevation, sedation, hyperventilation, osmotherapy, and hypo-
thermia treatment, in an intensive care unit**?.

Decompressive craniectomy was first reported in the 1950’
as a more aggressive treatment for malignant cerebral infarc-
tion'. The number of positive outcomes after decompressive
craniectomy in malignant cerebral infarction increased since
brain CT became widely available in the 1980’s*¢%173%32) Forst-
ing et al¥ reported that the decompressive craniectomy per se
increases leptomeningeal collateral and cerebral perfusion pres-
sures, and not only lowers mortality but also reduces cerebral
infarction size and improves prognosis. Furthermore, Bendszus
etal.Vin a perfusion CT study, reported that ischemic changes in
areas that were initially unaffected by infarction were reduced
after decompressive craniectomy.

Surgical decompression plays a certain role in treating malig-
nant cerebral infarction, as it lowers the mortality rate and im-

Group A (GOS 1-3)

Group B (GOS 4-5)

VeLihible (Group 1, n=15) (Group 2, n=2) jprotdlic
Mean+SD (min-max)
Age (years) 61.3+11.8 (34-77) 63+14.1 (53,73) 0.856
MS (mm) 7.47+3.56 (2-13) 7.50+4.95 (4,11) 0.991
Time to surgery (hours) 41.80+32.17 (5-96) 54.50+4.95 (51, 58) 0.182
NIHSS on admission 11.73£11.81 (1-38) 3+2.82(1,5) 0.326
NIHSS on preoperation 27.6+10.88 (15-39) 10+4.24 (7, 13) 0.019
TE-SP (%) 33.67+7.53 (24.47-47.43) 23.7242.53 (21.93,25.51) 0.017
IF-CG (%) 36.68+7.03 (34.91-65.66) 27.03+5.03 (32.28, 45.2) 0.084
DR-SP (%) 3.25+3.01 (0.13-10.89) 1.58+1.62 (0.43,2.72) 0.345
DR-CG (%) 3.06+2.74 (0.14-9.11) 0.55+0.59 (0.14, 0.97) 0.229
Sex (M/F) 7/8 1/1 0.735
AH (Rt./Lt.) 7/8 2/0 0.265
Anisocoria (+/-) 8/15 0/2 0.265

AH : affected hemisphere, MS : midline shift, IF-SP : infarction fraction at septum pellucidum level, IF-CG : infarction fraction at cingulated gyrus level, DR-SP : decom-
pression ratio at septum pellucidum level, DR-CG : decompression ratio at cingulated gyrus level, NIHSS : National Institutes of Health Stroke Scale, GOS : Glasgow

Outcome Scale
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proves functional outcomes, but most studies on the subject ad-
dressed MCA territory infarction. Acute ICA infarction is
recognized to be a rare, but critical disease, the outcomes of pa-
tients with a cerebral infarction due to an acutely occluded ICA
are poor. In fact, only 2-12% achieve a good outcome, 16-55%
succumb to a complication, and 40-69% are severely disabled®.
Trouillas et al.*¥ in a multivariate regression analysis of 100 pa-
tients, concluded that proximal ICA occlusions are associated
with a poor outcome. Although the natural history of patients
with a cerebral infarction due to an acutely occluded ICA is
known to be dismal, its clinical outcomes can take many differ-
ent forms that are dependent on the collateral circulation. Pow-
ers et al.””* considered that the collateral circulation was criti-
cal to maintain adequate cerebral perfusion in patients with an
ICA infarction, and several studies have shown that adequate
collateral circulation may prevent the progression of hemody-
namic failure'*'>*). For these reasons, an ICA infarction and
ICA territory infarction should be regarded as different entities.

Although mortality among patients with ICA territory infarc-
tion is generally higher than among patients with an isolated
MCA territory infarction (Table 3), few have reported associated
factors and outcomes of decompressive surgery in patients with
an ICA territory infarction. Kilincer et al.'® reported that three
of 10 patients that underwent surgical decompression for an
ICA territory infarction died and seven survived with severe dis-
abilities, and concluded that surgical treatment for an ICA terri-
tory infarction was unhelpful, except in young patients, or when
the infarction affected only the nondominant hemisphere. Walz
et al®® also reported that of eight ICA territory infarction pa-
tients, three died, one remained in a severely disabled state, and
four remained in a moderately disabled state. Chen et al.” found
that the factors associated with higher mortality were an age of
260 years, involvement of more than one vascular territory, and
signs of clinical herniation before surgery. The authors recom-
mended that patients with an infarction involving more than
one vascular territory be viewed as unsuitable for decompres-

Table 3. Surgical treatment of malignant cerebral infarction

sive surgery. Our results are broadly similar to those mentioned
above, as nine of our 17 patients died, three remained in a vege-
tative state, and three remained in a severely disabled state. Fur-
thermore, the mortality rate was 53% and 82% achieved a poor
outcome. Unfortunately, the studies by Walz et al.*®¥ and Chen
et al.¥ did not identify any meaningful risk factors of poor out-
comes. In the present study, we selected patients with an ICA
territory infarction and evaluated prognoses using prognostic
factors of malignant cerebral infarction.

Many factors that affect surgical outcome in cases of malig-
nant cerebral infarction have been reported!®***). Kilincer et al.'®
concluded that an advanced age (>60 years), preoperative mid-
line shifts >10 mm, Glasgow Coma Scale (GCS) of <7, preoper-
ative anisocoria, neurological deterioration within three days of
stroke, and ICA territory infarction are factors of a poor prog-
nosis. Park et al.*® reported that diabetes mellitus, a dominant-
hemisphere infarct and a low preoperative GCS of <7 were
poor prognostic factors for severe brain infarction.

Age could be a key prognostic factor of surgical outcome in
cases of malignant cerebral infarction. Wijdicks and Diringer'”
examined mortality among 42 MCA infarction patients, and
found a mortality rate of 28% for patients <45 years and of 90.9%
for those >45 years. In addition, Harscher et al.'” reported that
the mortality rate could be lowered to 20%, if surgery was per-
formed early in patients under 50 years of age. In the present
study, age was found to have a negative effect on outcome.

Many researchers have argued that early surgery might re-
duce the mortality rate, because delayed surgery could cause
ischemic injury in the brain stem and worsen the progno-
sis**2**), Carter et al.? argued that early surgery has better out-
comes than late surgery, but Harscher et al.', Walz et al.*®,
Holtkamp et al.'¥, and Cho et al.” reported no significant corre-
lation between time from onset to surgery and outcomes. In the
present study, the timing of surgery was not significantly differ-
ent in the two groups.

Relations between surgical outcomes and preoperative neuro-

Paper Study design (mall)ea/t;:rrﬁ ale) Mean age F(;He?’?;;lp Mo(tl;zhty
MCA territory infarction
DECIMAL* Multicenter prospective randomized open study 20 (9/11) 43.5 (22-55) 6 months 25
DESTINY'” Multicenter prospective randomized open study 17 (8/9) 43.2 (30-60) 1 month 12
HAMLET"? Multicenter prospective randomized open study 14 51 (18-60) 1 year 21
Holtkamp et al."” Retrospective descriptive study 6 64.9 8 months 16.7
Kuroki et al.”” Retrospective/prospective descriptive study 8(1/6) 72 12,5
Kilincer et al."” Nonrandomized prospective study 22(13/9) 58.1 6 months 40.9
Walz et al.”” Retrospective descriptive study 9(6/3) 53.7 Mean 20.5 weeks 333
ICA territory infarction
Holtkamp et al."” Retrospective descriptive study 5 64.9 8 months 40
Kilincer et al."” Nonrandomized prospective study 10 (5/5) 57.1 6 months 70
Walz et al.”” Retrospective descriptive study 8 (4/4) 43.1 Mean 20.5 weeks 375

MCA : middle cerebral artery, ICA : internal carotid artery
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logic conditions are also controversial. Steiger™ reported that of
early neurologic findings, degree of motor paralysis and de-
creased mentality most importantly determine prognosis. Mattos
et al.?? found that a GCS score of <8 before surgery was associat-
ed with poorer prognosis, but Walz et al.* found that the surgical
outcome of malignant MCA infarction was not related to initial
NIHSS. In the present study, average preoperative NIHSS in
group B was significantly lower than in group A (p=0.019). Thus,
it seems that a lower preoperative NIHSS might be a positive
prognostic factor for a good outcome.

As relations between functional outcomes and dominancy;,
Harscher et al.'” reported no significant difference between left
and right hemispheres, whereas Wang et al.*” argued that prog-
nosis is poorer in older patients and in patients with a dominant
hemisphere infarction. In the present study, no significant differ-
ence in dominancy was found between the two groups.

Anisocoria could be a referential factor for determining the
merits of surgical decompression. Cho et al.” reported poor
functional outcomes in anisocoric patients with a loss of light
reflex, and thus, recommended that surgery be scheduled be-
fore light reflex is lost. In contrast, Rabinstein et al.* found that
a change in pupil size was not related to prognosis. In the pres-
ent study, no significant prognostic difference was found with
respect to the presence of anisocoria, but we cannot exclude the
possibility that dominancy and the presence of anisocoria are
not related to prognosis because our sample size was small and
both patients in group B had a non-dominant infarction and no
anisocoria.

Kilincer et al." studied the relationship between midline
shifts in pre-surgical CT scans and prognosis, and reported that
a midline shift of 210 mm is related to a poor outcome. Huh et
al." also reported that prognosis was poorer when the midline
shift was =11 mm. On the other hand, Rabinstein et al.* found
no relation between midline shift and functional outcomes, and
similarly, in the present study, we found no significant differ-
ence between midline shifts in our two groups.

Wartenberg'” reported that the only valid predictor of a ma-
lignant course seems to be an infarction size of 250% of the
MCA territory by CT and 2145 mL on diffusion weighted im-
ages obtained within 14 hours of stroke onset. In present study
we considered broader infarction areas, and in order to evaluate
the nature of the relation between degree of cerebral infarction
and surgical efficacy, we included in our analysis cerebral in-
farction fraction before surgery, the ratio of area increase
caused by brain herniation after surgery, and midline shift. Ce-
rebral infarction fraction in group A was 33.67+7.53% (range
from 24.47 to 47.43), which was significantly smaller than in
group B, 23.7242.53% (21.93, 25.51) (p=0.017). This finding
suggests that clinical results are better for smaller infarction
fractions for ICA territory infarction. Decompression ratios in
group A and B were 3.25+3.01% (range from 0.13 to 10.89) and
1.58+1.62% (0.43, 2.72), respectively, which were not signifi-
cantly different (p=0.345). Although the decompression ratio

was larger in group A, the prognosis was poor. This may be due
to broader area of infarction and more severe neurological
damage.

Our results show that the results of decompressive surgery for
an ICA territory infarction are unsatisfactory, and that preexist-
ing prognostic factors, such as, age, time to surgery, presence of
anisocoria, and degree of midline shift are not obviously associ-
ated with outcome. Nonetheless preoperative NIHSS and in-
farction fraction were found to be viable prognostic factors that
could be helpful when considering surgery.

However, we confess that our findings are compromised by
small cohort size, and thus, we suggest that a substantially larg-
er-scale prospective study be conducted.

CONCLUSION

We believe that decompressive craniectomy reduces mortality
and improves functional outcome in cases of malignant cerebral
infarction. However, the mortality rate of ICA territory infarc-
tion is high despite maximal medical treatment and surgical de-
compression and most survivors have severe disabilities. There-
fore, when determining surgical treatment in patients with an
ICA territory infarction, we recommend, in addition to prog-
nostic factors, such as, preoperative NTHSS, and infarction frac-
tion, that quality of life, and caregiver’s burden be carefully con-
sidered.
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