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Introduction

performed to reduce the intractable intracranial pressure in various 

The main aim of the study was to describe the demographic, clinical 

conditions and to correlate the outcome with various preoperative and 
intraoperative factors in our center.

Methods
This was a retrospective study of patients who underwent DC for 

of the patients were retrieved from the medical records and additional 
information obtained via telephone. 

Results
A total of 55 patients were enrolled in the study with a mean age of 

pupil. At the end of six months follow up, the favorable outcome was 

favorable outcome was the preoperative pupillary status.

Conclusion

patients undergoing DC. 
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Though there have been an immense development in the 

troublesome.1,2 The primary treatment option is to treat 
the cause and deploy modalities to lower the raised ICP.  

as early as possible.2,3 Timely surgical intervention with 

raised ICP but still has its own complications including 
seizure, subdural hygroma, hydrocephalus and infection.4 

Currently, DC is employed as a surgical procedure for 
treating intractable intracranial hypertension after all other 
modalities fail.5 The role of DC in ischemic stroke is more 

to best medical management in patients with malignant 

of age.6–8

 The DECRA trial 
did not show any added advantage of surgery over medical 
management in patients with TBI  but rather increased the 
controversy of surgery, indications, timing and candidates 
of patients for DC with TBI. The RESCUEicp trial showed 

management but at the cost of higher states of vegetative 
and severe disability states. 

DC has been occasionally used in various other conditions 
such as postoperative brain swelling after tumor, aneurysm 
surgery and intracerebral hematomas. A study done  by 

patients following DC in TBI at a 3-month follow-up.11 
Another study looked at the outcome for ischemic stroke 
patients which showed a favourable outcome in 35.5% at 
the end of six months.12

The aim of our study was to describe the demographic, 
clinical and operative characteristics of patients who 

hospital. In addition, we correlated the outcome with 
various preoperative and intraoperative factors.

This was a retrospective chart review of all patients 

of the patients was obtained from OPD charts and via 

The following variables were assessed- age, sex, 
preoperative diagnosis, preoperative Glasgow Coma 

length of hospital stay, additional procedures done, and 
complications. The outcome in six months was assessed 

13 Patients with GOS 

All data were initially tabulated in MS Excel 2016 and 
then presented as mean+ SD and the analysis between the 
categorical variables was computed with the chi-squared 
test using SPSS version 21.

Management Protocol

presentation or with asymmetrical pupils were subjected 
to DC otherwise those patients who can be managed 
medically were admitted and started with the ICP lowering 

with worsening change on imaging despite maximal ICP 
Figure 1

    

Figure 1.  CT scan of the patient with right 

midline shift (A). Postoperative CT scan of the same 
patient showing evidence of DC and improvement in 
the midline shift (B).

A

B

The patients underwent either a frontotemporoparietal 
craniectomy or a bifrontal craniectomy based on the site 
and nature of the lesion. Additionally, depending on the 
timing of the surgery it could be a primary or a secondary 

not replaced after the completion of the primary surgery 
and the secondary DC was a procedure performed as a 
last-tier intervention in patients with severe intracranial 
hypertension refractory to medical management.
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Post Operative Management & Additional Procedures
The patients were managed in ICU or high care unit after 
the surgery in standard fashion. The ICP lowering treatment 

the patient’s neurological and imaging status. Cranioplasty 
was performed once the patients were stable neurologically 

The outcome in six months was assessed using Glasgow 
Outcome Scale.13

favorable outcome.

A total of 55 patients underwent DC in our study period.

Demographic Characteristics
The minimum age of the patients was eight years and the 
maximum age was 75 years with a mean age of 43.0+17.3 

Clinical Characteristics 

patients were non-traumatic.

presentation from the time of onset of symptoms was 24 
hours and for the patients with trauma, it was six hours. 
Similarly, the median time from presentation to surgery for 
non-traumatic patients was three hours and for traumatic 
patients was two hours.

Preoperative GCS and pupillary Status

of the patient was 4 and the highest GCS was 14. 

DC.

The majority of the patients who underwent DC for TBI 

shown in Table 1.

Table 1 . Imaging characteristics of the patients with trauma
Imaging Diagnosis Number of Patients
Acute SDH with contusion 17
Acute EDH with contusion 1
Contusion 2
Total 20

 SDH=Subdural Hematoma, EDH=Extradural Hematoma

shown in Table 2.

Table 2. Imaging characteristics of the patients with non-
trauma
Imaging Diagnosis Number of patients
Ischemic Stroke 11
Haemorrhagic Stroke 7
Tumor 8
Infectious 2
Others 7
Total 35

Types of DC

11 patients with ischemic stroke underwent primary DC 

stroke underwent primary DC.

Duration of ICU and hospital stay

21 days.

Outcome 
The outcome of the patients was analysed using the GOS 

Table 3

Table 3. Proportion of patients as per the GOS
GOS Number of Patients
1 25
2 3
3 4
4 11
5 12

 Total 55

Relation between age & outcome

patients had a favourable outcome above the age of 50 
years as shown in Table 4.

Table 4. Relation between age & outcome 
Age Favourable Unfavourable c h i - s q u a re 

test
18
5 13

Gurung A, et al.
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Relation between preoperative pupillary status and 
outcome

had a favourable outcome as in Table 5. 

Table 5. Relation between preoperative pupillary status and 
outcome (chi-square test)
Pupillary 
Status

Favourable Unfavourable chi-square 
test

Pupil equal 13 5 p=0.001
Pupil unequal 10 27
Total 22 33

 
Relation between etiology and outcome

ischemic stroke and none of the patients with hemorrhagic 

in outcome based on the etiology as in Table 6.

Table 6. Relation between etiology and outcome
Etiology Favourable Unfavourable chi-square 

test
Trauma 11 p=0.314
Ischemic 6 5
Hemorrhagic 0 7
Tumor 2 6
Infectious 1 1
Others 3 4

Relation between preoperative GCS and outcome

in outcome based on the preoperative GCS as in Table 7.

Table 7. Relation between preoperative GCS and outcome
GCS Favourable Unfavourable

14 13

In our retrospective study, a total of 55 patients were enrolled 

In our study, favourable outcome was more common in 
DC done for trauma and ischemic stroke. The role of DC 
in treating trauma and large hemispheric ischemic stroke 
is widely established and is recommended by the related 
guidelines.2,14 Studies have shown that decompressive 
hemicraniectomy in acute ischemic stroke and traumatic 
brain injury decreases intracranial pressure and improves 

15,16 In acute ischemic stroke this 
is true not only in ipsilateral penumbral tissue but in the 
contralateral hemisphere as well.15 

In this study, favorable outcome was minimal in DC 
done for hemorrhage. The optimum treatment for patients 
with spontaneous intracerebral hemorrhage remains 
controversial and the role of DC is not well established.17 
The widely known cause of brain injury in hemorrhage 
is raised ICP.18 Immediate hematoma evacuation is the 
most commonly studied and practiced surgical method 
for reducing raised ICP.18 However, hematoma evacuation 

after bleeding occurs, a series of negative pathogenic 
mechanisms are triggered, which can lead to the loss of 
the brain's auto-regulatory function. Therefore, even if 
hematoma is evacuated early, within a few hours after 
the evacuation, ICP can rise again and reach disastrous 
levels thus herniating the brain tissue.  Decompressive 
hemicraniectomy has been considered as an option to 
resolve this problem.  However, the results are not as 

comparing surgery to conservative management have not 
20,21 

Moreover, the generalizability of the results of these trials 
can be questioned, because patients at risk for herniation 
were excluded. Based on these studies, the current AHA/

evacuation for patients with supratentorial ICH who are in a 

or have elevated ICP refractory to medical management.22 

patients with supratentorial ICH. The result of SWITCH 
trial is expected to be completed in 2023. 

There was no role of age for the outcome of decompressive 
hemicraniectomy in our study. Similarly, another study 

MCA infarction.12 However, in another study by Shah et 

below the age of 50 undergoing DC for TBI.11 So, a further 

on clinical outcome following DC, including admission 
mRS, cognitive status, and socioeconomic status. In 
addition, although the decline of neuroplasticity in elderly 
patients may hinder the chances of good clinical recovery, 
advanced age itself is not considered as a limiting factor 

is a complex measurement, especially in elderly patients 
because the ability to do daily activities changes with aging 
and hence the functional outcome score may vary with the 
age of the patient.23

is widely used as a basic standard scale in neurological 
diseases, it has limitations as it only demonstrates the motor 
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functional independence and is not related to cognitive 
and psychological aspects.24 Poor, and cognitive and 

Therefore, the outcome measures for DC in older patients 
should use not only stroke assessment tools but also age-
sensitive assessment tools, such as the Stroke Impact Scale 
and the Assessment of Motor and Process Skills.24 

with favorable outcomes in their study.11 GCS can stratify 
the risk and prognosis in patients with brain injury but with 
caution as these patients usually have polytrauma and other 
injuries can modify the morbidity and mortality. However, 

in our study, the favorable outcome with intact bilateral 

with the results of Shah et al.11

Our study has several limitations. This is a retrospective 
single-center study with DC patients having non-uniform 
baseline status and etiologies. A prospective study with 
larger sample size is recommended to assess the overall 
status of decompressive craniectomy in our population.

Outcome of DC was better in traumatic and malignant 
acute ischemic stroke patients compared to patients with 

favorable outcome in patients undergoing DC. 
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