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Objective: To evaluate risk factors that influences the outcome of decompressive craniectomy (DC) in severe traumatic
brain injury patients.

Material and Method: The authors retrospective review of data collected from 826 severe traumatic brain injury patients
admitted to the Chiang Mai University Hospital between January 1, 2006 and December 31, 2008. During this period,

159 of 826 patients (19.25%) underwent DC and the craniectomy size was not smaller than a fronto-temporo-parietal or a

bifrontal bone flap. Data collected included demographics, pre- and post-operative Glasgow coma scores (GCS), timing of
surgery, complications, and Glasgow outcome score (GOS) at discharge and six months afier surgery. At our institution,

patients are managed using the Brain Trauma Foundation guidelines.

Results: One hundred fifty nine patients were identified, 130 (81.76%) male and 29 (18.23%) female. One hundred twenty
two patients were operated within the first 24 hours after admission. Overall mortality rate was 44.65%. The survival group
was younger (30.73 years vs. 43.46 years, p<0.001) and had a higher pre-craniectomy GCS (6 vs. 5, p = 0.002). Of the
88 survivors, favorable outcome was achieved in 21 patients (13.20%) at discharge and increased to 38 patients (23.89%)

at six months after surgery. Those with favorable outcome were younger (25.43 years vs. 38.35 years, p = 0.001) and had
a higher pre-craniectomy GCS (p = 0.013).

Conclusion: Younger age group patients and higher pre-operative GCS are two factors that influence the outcome of DC.

Early decompressive craniectomy in patients with higher GCS may result in better functional outcomes.
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Traumatic brain injury (TBI) is a major cause
of death and disability throughout the world, especially
in developing countries. The treatment of TBI has been
refined in recent years, and the brain trauma foundation
(BFT) guidelines” have aided the development of
new management techniques. These guidelines outline
decompressive craniectomy as a surgical management
option for refractory increased intracranial pressure
(IICP). Previous reports have demonstrated that
intracranial hypertension, functional outcome, and
mortality may be improved by decompressive
craniectomy>®. However, this surgical procedure
remains controversial because of the lack of clearly
defined indications in the literature. The authors
report the outcome of the severe TBI patients who
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underwent DC and an analysis of the factors that
may influence outcomes.

Material and Method

A retrospective review of medical records
was completed on all patients who underwent
decompressive craniectomy (DC) for severe TBI
admitted at Chiang Mai University Hospital between
January 1, 2006 and December 31, 2008. Inclusion
criteria were, 1) all patients who sustained severe
traumatic brain injury (GCS <8), and who underwent
decompressive craniectomy; and, 2) the size of the
craniectomy was not smaller than a fronto-temporo-
parietal bone flap or a bifrontal bone flap. BTF
guidelines are used at our institution for management
of severe TBI. One hundred fifty nine patients met
these criteria. Of these, 122 patients had the indication
for surgical removal of the lesions such as subdural
hematoma, brain contusion, and intracerebral
hematoma, and a DC was performed due to mark brain
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swelling within the first 24 hours after admission.
Thirty-seven patients were operated on after the first
24 hours, usually because of worsening neurological
status, enlarging surgical lesions, or uncontrollable
ICP. The DC was completed on the side correlating
with the high-pressure lesion, 59 patients on the right
side and 81 patients on the left side, with 19 patients
receiving bilateral DCs. This is shown in Table 1.

Medical records were reviewed, noting
specifically gender, age, cause of injury, admission
GCS, pre-craniectomy GCS, timing of craniectomy,
post-craniectomy complications, and GOS at discharge
and six months after the procedure. The Glasgow
outcome score (GOS) was used to analyze functional
outcome, with moderate disability and good recovery
defined as a favorable outcome; severe disability and
vegetative state were defined as an unfavorable
outcome. Differences between groups were tested
with the Student’s test for continuous data, and the
Chi-square x? test for dichotomous variables. P-value
was set at 0.05 for statistically significant. The
Faculty of Medicine, Chiang Mai University’s ethics
committee approved this study.

Results

During the three-year period between
Januaryl, 2006 and December 31, 2008, 826 severe
TBI patients were admitted. Of these 159 patients
received DC (19.25%), 130 were male and 29 female
(mean age of 36.42 years, range 1-80 years). The major
cause of injury was a traffic accident (121 cases,
76.10%). The decompressive craniectomy was
performed within the first 24 hours following admission
on 122 patients and 37 patients were operated on after
the first 24 hours. The length of hospital stay ranged
from 1 to 99 days (mean = 13.94). Seventy-one patients
died of those 64 were operated on in the first
24 hours after admission (64 of 71 patients, 90.14%).
The overall mortality rate at discharge was 44.65%
(71 of 159 patients) as shown in Table 1. The patients
who scored a pre-operative GCS of 6 and higher had
a significantly lower mortality when compared
with those who scored 5 or lower (35.42% vs. 58.74%,
p =0.004). As shown in Table 2. Those who survived
were significantly younger (mean age 30.73 vs. 43.46
years, p<0.001) and had a higher pre-operative GCS
(GCS.6 vs. 5, p = 0.002), as shown in Table 2. At
discharge, 67 (42.14%) patients had an unfavorable
outcome, whereas 21 patients (13.20%) had a favorable
outcome. The favorable outcome group were
significant younger than the unfavorable outcome and

J Med Assoc Thai Vol. 96 No. 6 2013

dead group (mean age 25.43 vs. 38.35, p = 0.001) as
shown in Table 3. The favorable outcome group
increased to 38 patients at six months after surgery
(23.89%). Among the patients who were operated on
within 24 hours, the patients who scored pre-operative
GCS of 6 to 8§ also got a significantly better outcome
than those who scored pre-operative of 5 and lower at
discharge and six months after surgery (p =0.013), as
shown in Table 3. The most common post-operative
complications were pneumonia (29.56%), and other
infections as shown in Table 4.

Discussion

DC has long been in use as a treatment
option for refractory intracranial hypertension
following TBI. The benefit of lowering the intracranial
pressure by DC is clear, but the clinical outcome is
still questionable®. Mortality rates reported range
from 11% to 54%>%. In the present study, DC was
performed in 19.24% (159 patients) of the patients
who were admitted with severe traumatic brain
injury. We experienced an overall mortality rate of
44.65% (71 of 159 patients). This high mortality rate
may be due to 80.28% of the deceased group (57 of
71 patients) had non-responsive pupillary light reflex
on admission. In the deceased group, 64 of 71 patients

Table 1. Baseline characteristics and result

Characteristics n (%)
Gender

Male 130 (81.76)

Female 29 (18.24)
Age (year)

Mean (SD) 36.42 (17.98)

Range 1-80
Cause of injury

Traffic accident 121 (76.10)

Body assault 11 (6.92)

Falling 12 (7.54)

Penetrating injury 1(0.63)

Unspecified 14 (8.81)
Side of craniectomy

Right 59 (37.11)

Left 81 (50.94)

Both 19 (11.95)
Timing of DC (hours)

<24 122 (76.73)

>24 37 (23.27)
Result

Alive 88 (55.35)

Dead 71 (44.65)
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Table 2. Factors associated with survival after DC

Characteristics Survive, n = 88 (%) Dead, n=71 (%) p-value
Gender
Male 75 (57.69) 55(42.31) 0.208
Female 13 (44.83) 16 (55.17)
Age (year)
Mean(SD) 30.73 (15.30) 43.46 (18.64) <0.001
GCS pre operation
<5 26 (41.26) 37 (58.74) 0.004
6-8 62 (64.58) 34 (35.42)
Median (P25, P75) 6(57) 5(4,5) 0.002
Timing of DC
<24 hour 58 (47.54) 64 (52.46) <0.001
>24 hour 30 (81.08) 7(18.92)
Table 3. Overall outcome of the patients
Outcome Favorable, n (%) Unfavorable, n (%) Dead, n (%) p-value
At discharge (159) 21 (13.20) 67 (42.14) 71 (44.66)
Age, mean (SD) year 25.43 (11.93) 38.35(17.97) 0.001
Range 13-53 1-80
At 6 month (79) 38 (48.10) 25(31.64) 16 (20.26)  Loss follow-up
9 cases
Outcome of DC within 24 hr at discharge
Pre-op GCS <5 (50) 13 (26.00) 3 (6.00) 34 (68.00) 0.013
Pre-op GCS 6-8 (72) 30 (41.67) 12 (16.67) 30 (41.67)
Outcome of DC within 24 hr at 6 month
Pre-op GCS <5 1(6.67) 10 (66.67) 4 (26.67) 0.013
Pre-op GCS 6-8 5(14.71) 8(23.53) 21 (61.76)

Table 4. Complications

Variable n (%)
Complication
Pneumonia 47 (29.56)
UTI 4(2.51)
Meningitis (ventriculitis) 1(0.62)
Rebleeding 6 (3.77)
Infraction 15 (9.44)
Others (post traumatic seizure, sepsis, 73 (45.92)
lung atelectasis, rhabdomyolysis,
hypovolumic,shock, pressure sore,
acute renal failure)
No 13 (8.18)

(90.14%) underwent DC within the first 24 hours
following admission. The high mortality rate in
this group may have been a result of more severity of
injury and more marked brain swelling which mandated
early DC after removal of the focal surgical lesions.
The pre-operative GCS also influenced the mortality
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rate, patients with pre-operative GCS of 5 or lower
had a mortality rate of 58.74% (37 of 63 patients),
while a pre-operative GCS of 6 to 8 had a mortality
rate of 35.42% (34 of 96 patients). Among the patients
who were operated on within first 24 hours, the patients
who have pre-operative GCS of 6 and better had a
higher rate of favorable outcomes compared with the
patients who had pre-operative GCS of 5 and lower
(30 of 72 patients, 41.67% vs. 13 of 50 patients, 26.0%,
p =0.013). As shown in Table 3. This may encourage
earlier DC in those patients with a higher GCS to
obtain better outcomes. Previous studies have reported
a wide range of favorable functional outcomes of 16%
to 61%®9). In the present study favorable outcomes at
discharge were 13.20% (21/159), and poor outcomes
42.13% (67/159). However, the favorable outcome
group increased to 23.89% at six months after the
surgery. This wide range of outcomes is most likely
secondary to the wide clinical variation in the patients
who underwent DC!?. Younger age groups have been
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associated with a good outcome in many reported
studies®!9. The present study confirmed that good
outcomes resulted in the younger age group (mean age
of 25.43 years), whereas the older group (mean age
of 38.35 years) experienced increased poor outcomes.

The chief limitation of our study is that it was
retrospective. If time to event data available in the
future, the survival analysis may be result more useful
conclusion.

Conclusion

Several factors influence the outcome of
decompressive craniectomy for the treatment of
severe traumatic brain injury. The present study
suggests that the following factors influence the
outcome:

1) Age of the patient, the younger age group
achieved better results.

2) Pre-operative GCS affected outcome, a
higher pre-operative GCS gave a better outcome.

3) Early decompressive craniectomy in the
patients who have higher GCS may yield an improved
functional outcome.
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