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The following information is taken from the Consensus statement fro the International 
Consensus Meeting on the Role of Decompressive Craniectomy in the Management of 

Traumatic Brain Injury 2017 

• According to the World Health Organisation (WHO) more than 5 million people die every year 
as a result of trauma which accounts for 9% of the world’s deaths. It also results in millions 
of non-fatal injuries leading to life-long disability. 

• Traumatic brain injuries are most likely to result in death or permanent disability. 

• It is estimated that 69 million individuals worldwide suffer a TBI each year. 

• Multiple large cohort studies of TBI patients have demonstrated intracranial hypertension to 
be independently associated with a higher risk of death and poor outcome following TBI. 

• A key component of protocols and guidelines in TBI is the treatment and prevention of 
pathological elevation in ICP which can both compromise cerebral perfusion and cause 
brain herniation.



The following information is taken from the Consensus statement fro the International 
Consensus Meeting on the Role of Decompressive Craniectomy in the Management of 

Traumatic Brain Injury 2017

• Decompressive Craniectomy (DC) is a neurosurgical procedure which involves removal of a section of the 
skull and opening of the underlying dura. 

• It was first described by Theodor Kocher in 1901 and its effects were questioned throughout the 20th century 
leading fluctuant popularity in its application. 

• DC is a major operation associated with significant early and late complications including seizures, 
subdural hygroma, hydrocephalus and infection. It also necessitates cranioplasty which in itself is 
associated with significant morbidity. 

• DC did not feature in the 3rd edition of Brain Trauma Foundation Guidelines for TBI management in 2007 
due to the lack of high-quality outcome data from RCTs to confirm its efficacy.  

• During the first two decades of the 21st Century the TBI community have made considerable efforts to address 
the questions surrounding DC as a technique including 2 international randomised control trials with 
distinct clinical questions. 

• These were DECRA and RescueICP.



Understanding the differences in surgical timing
• Primary DC refers to leaving the 

skull decompressed after the initial 
evacuation of an intracranial mass 
lesion (EDH, SDH or intra-
parenchymal traumatic 
haematoma/contusion).


• Secondary DC is used in order to 
control raised ICP after TBI. It is 
undertaken as a last-tier life-saving 
therapy for patients with refractory 
intracranial hypertension or as a 
second-tier therapy as a neuro-
protective measure.



Primary DC (Useful background knowledge)
• Traumatic haematomas are present in approximately 45% of severe TBI cases. 


• EDH occur in approximately 2% of all head injuries. The BTF guidelines in management of EDH 
recommend craniotomy and evacuation for all patients with EDH volume > 30ml regardless of GCS. 
Evidence on evacuated isolated EDHs shows that the risk of intracranial hypertension developing is 
low and therefore primary DC is not recommended.


• ASDH are present in approximately 30% of severe TBI patients. BTF guidelines recommend evacuation if 
ASDH > 10mm or midline shift > 5mm regardless of GCS. The decision to decompress smaller ASDHs is 
guided by specific changes in GCS.


• There are no exact indications for primary DC in ASDH. Two international surveys found that DC was 
performed due to brain swelling being apparent beyond the inner table of the skull intraoperatively, or 
because of subjective concern for postoperative swelling.


• There are a large number of retrospective observational studies examining effectiveness of primary DC 
in ASDH. However results are conflicting leading to concern that selection bias is an issue.


• RESCUE-ASDH is a multicentre RCT which aims to compare both clinical and cost effectiveness of 
primary DC vs Craniotomy. Recruitment finished in 2019 and results are awaited.



Timelines
Rescue ICP
• Ran from 2004 to 2014


• Published in September 2016

DECRA
• Ran from 2002 to 2010


• Published in April 2011

An RCT of Secondary DC in 27 children was also published in 2001 which had 
showed some promise but had not reached statistical significance and therefore 
was considered to be a “pilot study”.



The Clinical Question
How effective is craniectomy as a last-tier intervention in patients 
with TBI and refractory intracranial hypertension?

Outcome measures:

• Primary - Extended Glasgow Outcome Scale (GOS-E) at 6 months after 
randomisation.


• Secondary - GOS-E results at 12m and 24m; mortality at 6m, 12m and 24m 
after randomisation; quality of life at 6m, 12m and 24m after randomisation; 
GCS at discharge from NS centre; assessment of ICP control; time in ICU; 
time to discharge from NS centre; and economic evaluation.



Methods
• Design - International, multicentre, parallel-group, superiority, randomised 

trial. 


• Intervention - Last-tier secondary decompressive craniectomy + medical 
management vs. medical management alone.


• Randomisation - 1:1 ratio, using permuted blocks of random sizes 
stratified to trial site. Central telephone randomisation service. 
Randomisation code not released until patient at stage 3.


• Ethics - Approved by all relevant ethics committees for all institutions.


• Sample size - 400 patients calculated to detect 15% difference in 
favourable outcome rate between groups. A power of 80% allowed for a 
loss of follow up of up to 15%.



Methods
• Setting - Hospitals with acute NS care for patients with severe TBI and 

that have 24h NS services. 52 centres in 20 countries. 71% of patients 
were recruited in the UK.


• Intervention timing - performed no later than 6 hours post randomisation. 
Large unilateral hemicraniectomy in unilateral hemispheric swelling or 
bifrontal craniectomy in diffuse swelling affecting both hemispheres.


• If patients deteriorated further in the medical treatment arm they 
could undergo surgical decompression at the discretion of their 
treating clinicians. 

• Data collections GOS-E questionnaires were posted to surviving 
participants and if not responded to then were contacted by a trial team 
member to collect the results. Secondary outcome measures data were 
collected through both questionnaires and institutional data collection. 



Population
• Inclusion criteria - Age 10-65, TBI with abnormal CT, ICP monitor already in situ, 

raised ICP >25mmHg for 1-12 hours despite “stage 1 measures”. Patients who had 
undergone craniotomy but not craniectomy could be included.


• Exclusion criteria - Patients with bilateral fixed+dilated pupils, bleeding diathesis, 
or an injury deemed to be unsurvivable.


• 2008 patients assessed for eligibility, 408 randomised, 389 providing data at 6 
months, 373 at 12 months.


• Baseline characteristics - similar between two groups (I vs C):

Mean age 32 vs 35 years

Male preponderance 82% vs 80%

GCS motor score 1-2 at first hospital 53% vs 50%

Extracranial injury 37% vs 42%

Injury classification based on CT similar with diffuse injury for over 2/3.





Stage 1 
Initial treatment measures: 
Head elevation

Ventilation

Sedation

Analgesia

Paralysis (Optional)

Monitoring: 
CVP

IABP

ICP

Intervention - Treatment stages

Stage 2 
Continue stage 1 treatments

Barbiturates not permitted

Optional treatments: 
Ventriculostomy, Inotropes, 
Mannitol, Hypertonic saline, Loop 
diuretics, Hypothermia (>34C)

ICP > 25mmHg Stage 3 
Surgical group: DC + 
Stage 1&2 treatments.


Medical group: Stage 
1&2 treatments. 
Barbiturates 
permitted.

ICP > 25mmHg 
for 1-12h

Targets: 
CPP > 60 mmHg

Normoglycemia

PaCO2 4.5-5.0 kPa

SpO2 > 97%



Primary Outcome
GOS-E at 6 months for Craniectomy vs Medical Group:


• Death: 26.9% vs 48.9%

• Vegetative state: 8.5% vs 2.1%

• Lower Severe Disability: 21.9% vs 14.4% (Completely dependent on others)

• Upper Severe Disability: 15.4% vs 8% (Dependent on others for some activities)

• Lower Moderate Disability: 10% vs 10.1% (Unable to return to work or participate in 

social activities)

• Upper Moderate Disability: 13.4% vs 9.6% (Reduced capacity to work and 

participate in social activities) 

• Lower or Upper Good Recovery: 2.5% vs 3.2% (Good recovery with minor social or 

mental deficits)

• Upper Good Recovery: 1.5% vs 3.7%



Primary Outcome
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Primary Outcome
GOS-E is sub-divided into 3 categories: Dead, VS/LSD, USD or better.

0

10

20

30

40

50

Dead VS/LSD USD or better

Craniectomy Medical



Secondary Outcomes
• The trends of survival but with severe disability continued on GOS-E at 12 

months.


• Overall it was estimated that for every 100 patients treated with DC there 
were 22 more survivors, of which, 6 would be in a vegetative state, 8 were 
severely disabled with no independence and 8 were partially dependent or 
better. 


• GCS at discharge of <8: 18.9% in DC group, 12.2% in medical group.


• No difference in time to death or discharge from ICU


• Complication or adverse events were 15.3% in craniectomy group vs 9.2% 
in medical group.





• GOS-E is a well validated tool and an appropriate outcome 
measure.


• Groups were well matched, randomisation was well conducted, and 
both groups received a similar degree of stage 1 & 2 treatments.


• NOK were approached on admission for agreement to participate 
which prevented delays to stage 3.


• Exploratory analyses were pre-specified (i.e. there wasn’t the usual 
number crunching to look for trends retrospectively which is often 
used but not considered good practice).


• The statistical tests used to look at ordinal data were limited by the 
inconsistent relationship between intervention and different values in 
the primary outcome. The authors had anticipated this and proposed 
that if this occurred then it should be analysed descriptively. They did 
this and achieved statistical significance.

Strengths



• Recruitment took 10 years. 50% of centres recruited 3 or less patients.

• Therapeutic hypothermia (An optional treatment) has since been discovered to 

be potentially deleterious in TBI (As per Eurotherm3235 published in 2015). As 
this trial was set up well prior to this the authors could not have acted upon this.


• 37% of the patients in the medical group underwent decompressive 
craniectomy which may have diluted the observed effect.


• 10 patients withdrew or lacked valid consent and were excluded. 7 more 
patients were lost to follow up.


• Clinical teams were unblinded (Unsurprisingly).

• Information regarding the impact of cranioplasty was not


collected as part of the study and therefore its impact is

uncertain.

Weaknesses



Comparison to DECRA
• DECRA aimed to assess effectiveness of 

early craniectomy (Within 72 hours of 
injury) for moderate intracranial 
hypertension (ICP>20 for 15 minutes 
within a 1 hour period).


• RescueICP assessed the effectiveness of 
late craniectomy (Last-tier treatment).


• DECRA excluded patients with 
intracranial haematoma (With or without 
evacuation) whereas they represented 
almost 20% of patients in RescueICP.


• DECRA did not permit unilateral 
decompression whereas it was part of 
the designated protocol for RescueICP.



Discussion
1. How do we apply this information? 
2. If more research is needed then what specific questions do we need to 

answer? 
3. How does the clinician make an ethical decision between survival vs 

potentially increased disability.



Discussion
The International Consensus Meeting on the Role of DC in TBI (Slightly 
paraphrased):

• Always use ICP monitoring if considering secondary DC.

• The “optimal candidate” for secondary DC is a patient whose ICP elevation 

is the primary contributor to poor outcome and primary injury is deemed 
compatible with acceptable recovery.


• Secondary DC should be applied selectively as it is unclear as to which 
subgroups of TBI will truly benefit.


• The significant risk of complications/disability should be considered and 
frank discussions with family members/surrogates should be had regarding 
risks/benefits/alternatives and potential prognosis.





Thanks for listening


