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ABSTRACT

Obijective: The aim of this study was to analyze the outcome of decompressive craniectomy in patients of
traumatic head injury done in MTI, DHQ teaching hospital.

Materials and Methods: 189 patients with head injury were operated in a period of 15 months (April 2018-June
2019). Among 189 patients only 50 (32 men and 18 women) were treated with decompressive craniectomy (DC).
We analyze only 50 cases that were treated with DC. Demographic details, GCS, time of DC and complications
were recorded. Glasgow Outcome Scale was used as a measure of clinical outcome.

Results: Out of 50 patients, 18 (36%) showed a complete recovery, mild disability was found in 10 (20%)
patients. The percentage of severe disability was observed in 7 (14%) patients asexual condition existed in 5
(12%) patients and the mortality rate was 12% (6 patients). 4 (8%) patients did not report us back. We excluded
them from our final result analysis. A good result was presented in 28 patients (56%). Age was found to have a
statistically significant association with clinical outcomes (p = 0.002). Moreover, the patients experiencing DC
within 18 hours had an improved result (p = 0.001). The better GCS score before surgery was associated with
good results (p = 0.001).

Conclusion: Decompressive craniectomy is associated with better clinical outcomes in patients with traumatic
brain injury associated with refractory cerebral edema and elevated intracranial pressure.

Key Words: Decompressive craniectomy (DC), intracranial pressure (ICP), Traumatic brain injury (TBI),
duraplasty.

INTRODUCTION the brain, or penetrative cerebral injury affecting brain

Traumatic brain injury (TBI) leads to substantial
mortality around the globe.! TBI is associated with
increased intracranial pressure (ICP) as a result of
cerebral edema, diminished cerebral perfusion, and
brainstem herniation.? TBI is distinct as a severe injury
to the head produced by blunted or piercing trauma or
from  acceleration/deceleration  forces  without
worsening, inherited complications.** In the United
States, nearly fifty thousand deaths occur due to TBI
annually.>® US Center for Disease Control and
Prevention (CDC) defines TBI as a bump or shock to

functioning.” The TBIs are very often found in blast
victims and are associated with the production of high-
pressure waves along with exposure to the projectiles.®

The intensity of TBI ranges from mild to severe.
Common symptoms are headache, nausea, dizziness,
coma, loss of consciousness (LOC). TBI is often
assessed via Glasgow Coma Scale Score (GCS).**
Severity of TBI can be easily evaluated using GCS,
especially in emergency cases. Each part of this scale
explains the main function of the patient.* GCS score
between 13 — 15 is categorized as mild, score 9 — 12
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moderate and 8 or less as severe TBI.1#

The systematic approach is adopted for the
management of brain edema and increased ICP.***
DC had been applied to control ICP linked with
unusual situations, comprising of ischemic disease,
intracranial neoplasm, and diffuse edema from TBI.
The advantage of DC in the handling of malicious
infarction had been shown by previous study.®

Initial conservative treatment modalities are vitally
stabilizing patient, improved ventilation, and head-up
position of the patient. Treatment options include
administration of hypertonic saline, Mannitol, and
inotropes.*"

Despite the improved treatment algorithms and
advanced monitoring systems, the mortality rate is
high among patients with head injuries. DC is an
effective treatment modality for patients with TBI with
cerebral edema, increased ICP, decompensated
intracranial hypertension.'*%

The aim of this study was to present our
experience of decompressive craniectomy in patients
of traumatic head injury associated with elevated ICP
and brain edema in MTI, DHQ teaching hospital.

MATERIAL AND METHODS
Study Design

This prospective, study was conducted from April
2018 — June 2019.

Data Collection

The study was initiated after approval from the
research ethical review committee. The data was
collected from the MTI, DHQ teaching hospital.

189 patients with head injury were operated in our
hospitals in a period of 15 months (April 2018-June
2019). Among 189 patients, only 50 (32 men and 18
women) were treated with decompressive craniectomy
(DC). So here we analyze only 50 cases that were
treated with DC. All the selected subjects were
provided duraplasty (39 unilateral and 11 bilateral)
along wide DC (> 35 cm?). 29 patients were operated
within 18 hours of trauma, and remaining underwent
DC within 52 hours.Patients were selected on the basis
of elevated ICP. Non-invasive measurement of
intracranial pressure was made. Ocular
ultrasonography was employed to measure ICP. Optic
nerve sheath diameter (ONSD) recorded with the help
of probe placed over closed eyelids. ONSD of > 5.2
corresponds to ICP of 25 mmHg.

Management

Intracranial pressure was maintained below 22 mmHg,
and cerebral perfusion pressure (CPP) was maintained
at 75 mmHg or above. An external ventricular drain
was placed in 6 (12%) cases. In the residual patients,
intraparenchymal ICP bolt was used.

Head elevation up to 30 was used to improve
venous drainage. In case of ICP increases, the first
treatment  modality was  provisional  modest
hyperventilation with a CO2 and Mannitol bolus.

Inclusion Criteria

In case of failure of conservative and medical
treatment, i.e., high ICP (> 25 mmHg) for greater than
30 — 35 minutes, barbiturate coma and decompressive
craniectomy were considered. Treatment option was
decided depending upon the patient, though,
considering elevated in ICP value, age of the subject,
pupil magnitude and response, along with injury
duration. According to the treatment algorithms
adopted, DC was considered as the last treatment
option, after the failure of other options. Demographic
details, GCS, time of DC and complications were
recorded. Glasgow Outcome Scale was used as a
measure of clinical outcome. GOS was measured one
week after surgery. GOS of 4 and 5 were considered as
clinically good results.

Exclusion Criteria
Those who refused surgery or did not gave the concept
were excluded similarly patients with comorbiditis
were also excluded.

Data Analysis

Data was entered and analyzed using SPSS version 22.
Frequency and percentage of tables were generated.
The Chi-square test was applied. P < 0.05 was
considered as statistically significant.

RESULTS

50 patients were included in this study. 18 (36%) were
female and 32 (64%) were male. Mean age of patients
was 52 years with a standard deviation of 10.6years.
Their demographic and treatment profile is given in
Table 1. All subjects were provided duraplasty with 39
(78%) unilateral and 11 (22%) bilateral, along wide
DC (> 35 cm2). 29 (58%) patients were operated
within 18 hours of trauma, and remaining underwent
DC in 52 hours (Table 1).
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Table 1: Detail of subjects and treatment.

Variables Fre?ﬁgzncy Per((:(«;:-/r(:)tage
Male 32 64
Gender
Female 18 36
Unilateral 39 78
Duraplasty -
Bilateral 11 22
Operated 18 hours 29 58
Time 52 hours 21 42

In Table 2, the outcome of the clinical study is
shown. Out of 50 patients 18 (36%) show complete
recovery, mild disability was found in 10 (20%)
patients. The percentage of severe disability was
observed in 7 (14%) patients, come in 5 (12%) patients
and the mortality rate was 12% (6 patients). 4 (8%)
patients do not report us back; we excluded them from
our final result analysis.

Table 2: Clinical outcome.

Severe disability 7 14
Vegetative state 5 10
Death rate 6 12
No-follow up 4 8

Generally, a good result was reported in 28
patients (56%). Majority of the patients who presented
satisfactory clinical results were of younger age with
33 years. Poor outcomes were reported among patients
of mean age 52 years. Age was found to have a
statistically significant association with clinical
outcomes (p = 0.002). Moreover, patients experiencing
DC within 18 hours had an improved result. (p =
0.001). As anticipated, a better GCS score before
surgery was associated with good results (p = 0.001)
(Table 3).

COMPLICATIONS

The surgical complication rate was 12.3%. Five
patients showed cerebral contusion following DC (two
contralaterally, three ipsilateral). Two patients with
advanced hydrocephalus treated with shunt placement.

_ Frequency Percentage Three patients who had contaminated wounds with
Variables (N) (%) Staphylococcus aureus, were treated with IV
Complete recapture 18 36 antibiotics.

Mild disability 10 20

Table 3: Clinical outcome in association with age, time of DC and GCS.
Variables Frequency | Mean Age | Mean Age | Surgeryin | Surgeryin | Low Lev*el High Lev*el
(N) 33Yrs 51Yrs 18 Hrs 52 Hrs of GCS of GCS

Complete recovery 18 11 7 12 6 7 11
Mild disability 10 4 6 7 3 6 4
Severe disability 7 2 5 6 1 3 4
Asexual condition 5 1 4 2 3 3 2
Death rate 6 3 3 2 4 3 3
Total 46 21 25 29 17 22 24

“Low level of GCS (3 — 5), High level of GCS (6 — 8)

DISCUSSION

TBI is associated with significant morbidity and
mortality, accounting high economic burden.?® Brain

edema resulting from trauma, elevated ICP and lower
CPP leading to brain ischemia.”**

These factors are related to poor clinical
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outcomes®?® In past few years, numerous

researcher’®’ have shown a decrease in mortality rate
and better clinical outcomes in patients of cerebral
edema by treatment with DC.?® Our study advocates
similar findings. Patients of TBI with early surgical
intervention showed a better outcome as compared to
those who were treated at 52 hours. Faleiro et al.?
analyzed 89 patients into < 6 h, 6-24 h, and > 24 h for
DC and established that patients who were treated
timely had 59% mortality as associated with the 53%
of patients who had the surgery later. Al-Jishi et al.*
initiated that the primary DC had 45.5% good
outcomes and 40.9% mortality whereas, secondary DC
had 73.1% good outcomes and 15.4% mortality. The
mortality rate after decompressive craniectomy ranges
from 13.5% to 90%.*"

Polin et al.** stated a 23% mortality and 37%
improved clinical outcome in patients of TBI after DC.
According to another study with 12 months follow-up,
19% mortality rate was reported with 58% minor
disability.The current study showed a 12% mortality
rate and 20% minor disability. Wettervik et al.*®
reported that the relative risk (RR) of mortality at
discharge or six months was 0.62 with Pvalue = 0.03
and further added that the mortality rate is decreased
with the timely DC as related to the usual medical
management and late DC.

Honeybul et al,** supported DC for severe TBI
(2004-2010). He done his research on 186 patients and
indicated that not a single patient developed a level of
moderate disability, numerous did seem to have
modified to their incapacity and recalibrated their
potentials for the worth of life to a level of disability
that they have earlier supposed intolerable.

We did a one-sided craniectomy, in patients with
edema, limited to only one cerebral hemisphere.
Among patients of generalized cerebral edema, frontal
decompression bilaterally was done. This approach is
in agreement with other previous studies.** According
to the literature, ** commonly reported complications
include hygroma, hydrocephalus, meningitis, wound
contamination, and cerebral contusion. We identified 3
wound infections, 5 cases of brain contusion and 3
cases with hydrocephalus. These statistics mark the
decompressive craniectomy as a harmless practice,
thus frequent use of DC is advocated. In previous
studies, the time period between the decompressive
craniectomy and the cranioplasty may vary from four
weeks up to 12 months.*

In our setting, the cranioplasty used to perform
during 2 — 4 week duration, as this approach can

decrease the hazard of hydrocephalus and epilepsy.It
also favors the timely restoration of patient
functionality and reducing the complications. We
observed significant clinical progress after an early
cranioplasty. Early surgical intervention and early
cranioplasty are thus advocated.*

The DECRA test printed by Cooper et al.* in
2011, was the famed RCT to regulate the therapeutic
outcome of DC in TBI. For the duration of 2002 to
2010, 155 patients who had TBI and either GCS score
was lower than 8 or CT weredemonstrated a moderate
diffuse brain injury were registered. Patients with
refractory ICP (ICP > 20 mmHg) for 15 minutes
within a 1-hour period) were divided to 2 group and 72
patients implemented DC plus maximal medical care
and 82 patients had maximal medical supervision
counting barbiturate and hypothermia. The assumption
of this work is DC lessening ICP and the measurement
of stay in the intensive care unit, but is related with
more uncomplimentary results.*

Analyses of ICP-related outcomes from DECRA
have reached from opinions that ICP decrease may not
essentially result in better outcomes, to disapproval of
DECRA study proposal signifying that an advanced
ICP threshold be used for accomplishment DC in
TBI.*"*® The DECRA trial intended to measure the
usefulness of initial DC (within 72 hours after trauma)
in moderate ICH (ICP > 20 mmHg) for fifteen minutes
within a one hour period.*® On the other hand, the
purpose of RESCUEicp trial was to evaluate the
efficacy of DC in a last-stage usage with refractory
ICH (ICP > 25 mmHg) for lasting more than 1 — 12
hours. The patients with intracranial hematoma were
not involved in DECRA trial, but in RESCUEicp
sample, the patients with intracranial hematoma were
accounted for nearly 20% of cases. The difference of
two trials in procedure of surgical way is unilateral
hemicraniectomy was not allowable in DECRA trial
dissimilar in RESCUE ICP trial. This analysis
provisions the discussions of preceding hypothesis that
DC only surges the number of patients enduring in a
vegetative state.*

LIMITATIONS OF STUDY

This study was single centric, there is a need of muti-
centric study with larger sample size.

CONCLUSION
Decompressive craniectomy is associated with better
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clinical outcomes in patients of traumatic brain injury.
It is an effective technique to decrease intractable
elevated intracranial pressure.
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