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La craniectomia decompressiva
Indicazioni e complicanze 



Epidemiological trends of TBI
Western World / Japan / Australia  



Epidemiological trends of TBI
Italy from Fabbri , Servadei et al , Injury , 2012 



CASE REPORT:
71 years M 
GCS I 14/15 
GCS II 10/15  patient under clopidogrel
HEMISPHERICAL SDH DX + appearance of ICH
Cyclist pushed by a car , no  helmet
CENTRALIZATION and SURGICAL EVACUATION
GOS GR 



Epidemiology in countries 
with less resources 





Future trends in epidemiology 

• Tremendous increase of TBI in developing 
countries due to road traffic accidents with 
more epidural and acute subdural 
hematomas 

• Changes in the TBI population in Europe, 
Japan and USA : older population , falls as the 
first cause of trauma, more co-morbidities , 
more contusions and CrSDH 



Selection of patients is biased by the literature 
89% of published papers in TBI come from USA-

Canada- Australia- Japan –Europe 
Where is located less than 18% of injuries  

according to the WHO report on worldwide 
injuries 

http://www.who.int/topics/injuries/en/2013 

If we look from a worldwide perspective there are 
far more patients with trauma due to road traffic 

accidents with more epidural and acute 
subdural hematomas 



The evidence based guidelines 



US Guidelines
BTF and AANS

Published 1996, Revised 2000, 2003 , 2007  and 2016  



1. Decompressive Craniectomy

Changes from Prior Edition

DC is a new topic for the 4th Edition. DC had been included in the surgical guidelines. 

Level I

There was insufficient evidence to support a Level I recommendation for this topic.

Level II A

Bifrontal DC is not recommended to improve outcomes as measured by the
Glasgow Outcome Scale – Extended (GOS-E) score at 6 months post-injury in
severe TBI patients with diffuse injury (without mass lesions), and with ICP
elevation to values >20 mm Hg for more than 15 minutes within a 1-hour period
that are refractory to first-tier therapies. However, this procedure has been
demonstrated to reduce ICP and to minimize days in the intensive care unit (ICU).

*The committee is aware that the results of the RESCUEicp trial may be released
soon after the publication of these Guidelines. The results of this trial may affect
these recommendations and may need to be considered by treating physicians and
other users of these Guidelines. We intend to update these recommendations after
the results are published if needed. Updates will be available at
https://braintrauma.org/coma/guidelines

https://braintrauma.org/coma/guidelines


This article (10.1056/NEJMoa1102077) was
published on March 25, 2011, at NEJM.org.
N Engl J Med 2011.

DECRA  STUDY 



In most part of the world
these patients are not 
decompressed



background
history



Results



GOSE
6 months



1. Decompressive Craniectomy

Changes from Prior Edition

DC is a new topic for the 4th Edition. DC had been included in the surgical guidelines. 

Level I

There was insufficient evidence to support a Level I recommendation for this topic.

Level II A

Bifrontal DC is not recommended to improve outcomes as measured by the
Glasgow Outcome Scale – Extended (GOS-E) score at 6 months post-injury in severe
TBI patients with diffuse injury (without mass lesions), and with ICP elevation to
values >20 mm Hg for more than 15 minutes within a 1-hour period that are
refractory to first-tier therapies. However, this procedure has been demonstrated to
reduce ICP and to minimize days in the intensive care unit (ICU).

A large frontotemporoparietal DC (not less than 12 x 15 cm or 15 cm diameter) is
recommended over a small frontotemporoparietal DC for reduced mortality and
improved neurologic outcomes in patients with severe TBI.

*The committee is aware that the results of the RESCUEicp trial may be released
soon after the publication of these Guidelines. The results of this trial may affect
these recommendations and may need to be considered by treating physicians and
other users of these Guidelines. We intend to update these recommendations after
the results are published if needed. Updates will be available at
https://braintrauma.org/coma/guidelines

https://braintrauma.org/coma/guidelines


Unilateral  F-T-P  decompression 

for bone decompression 

plus Hematoma evacuation 

Primary Decompression



Acute subdural haematoma 

Plus important midline shift 

Lesion evacuation plus 

Decompression  

on emergency

Primary Decompression

no ICP monitoring



24h post-op

1m post-op



The complications: acute phase 







The complications: acute phase 

Significant Hygroma with shift



Problems in treating acute hydrocephalus 

in decompressed patients



PD, f  16y
2008 DC for Politrauma acute SDH - 2009 Autologous CP 

Postoperative right frontal hemorrhagic stroke and CSF fistula
2010  prostesis dislocation and resorption



Secondary DC Primary DC

Last-tier / rescue 
therapy

Early therapy RESCUE-ASDH

New study

DECRA
• 155 patients
• Published in 2011
• 15-60 years
• Severe diffuse TBI 

within 72 hours post-
injury

• ICP > 20 mmHg, 15 
mins

RESCUEicp
• 400 patients
• Published 2016
• 10-65 years
• Raised ICP refractory to 

protocol-based medical 
management

• ICP > 25 mmHg, 60 mins

DC for TBI

Courtesy of prof Hutchinson 



Bilateral decompression 
In the case of 

Bilateral or diffuse lesions 
Aimed to ICP control  

Secondary Decompression
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CT Perfusion 

UOS Neuroradiologia Dr. G. De Berti



VI day from injury – ICP  40
Secondary Decompression

driven by ICP monitoring
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rescueICP



www.rescueicp.com

secondary 
decompression

• Hypothesis: Decompressive craniectomy can improve 

outcomes as last-tier therapy for refractory post-

traumatic intracranial hypertension

http://www.rescueicp.com/


Recruitment 

n= 400 / 400

50 centres

19 countries

70% UK

RESCUEicp study recruitment (365)
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RESCUEicp – decompressive  

craniectomy



rescueICP

incl.

excl.





rescueICP



rescueICP



rescueICP



rescueICP



rescueICP

bad

good



rescueICP

p 0.12



rescueICP

p 0.01 



Guideline Adherence and Outcomes in Severe 

Adult Traumatic Brain Injury for the CHIRAG 

(Collaborative Head InjuRy and Guidelines) Study

“The effect of early intensive care unit (ICU) adherence to 
2007 Brain Trauma Foundation Guideline indicators after 
traumatic brain injury (TBI) on in-patient mortality at a level 
1 trauma center in India (JPNATC) and Harborview Medical 
Center (HMC) in U.S. among adults >18 years with severe 
TBI.” 

Gupta et al , World Neurosurgery 2016



Results
Post Discharge Outcomes

Mortality

JPNATC: mortality : 24% at discharge to 29% at 3 months, to 

34% at 6 months and to 36% at 12 months. 

HMC: Mortality 26 % but there was only one new known death 

among HMC patients post discharge.

JPNATC: overall TBI clinic follow up rates (including deaths) were 99% at 

3, 6 and 12 months. 

HMC: overall TBI follow up rates (N=200) were 83%, 72% and 60% at 3, 

6 and 12 months. 



In patients with malignant MCA infarction, decompressive surgery undertaken within 48h

of stroke onset reduces mortality and increases the number of patients with a favourable

functional outcome. The decision to perform decompressive surgery should,

however, be made on an individual basis in every patient.

DECIMAL (NCT00190203) F
Started in 2001

• MRI-based inclusion

• Early surgery (<30h)

• Stroke severity NIH≥15

• Projected sample size 60 (30/30)

• Interrupted after 38 patients for 
slow recruitment, significant 
difference in mortality and the 
perspective of a pooled analysis

DESTINY (ISRTN0125859) G
Started 2004

• CT-based inclusion 

• Early surgery within 36h

• Stroke severity NIH≥18/20

• Projected sample size 68 (34/34)

• Per protocol on hold for 

randomization after 32 patients 

(after significance for mortality, 

to assess mRS)

HAMLET (ISRCTN94237756) NL

Started in 2002

• CT-based inclusion

• Surgery (within 99 h)

• Stroke severity NIH≥16/21

• Projected sample size 112 

patients

• 57 patients included

Different statistical analysis

Different surgical timing

Different inclusion criteria



Significant improvement in favorable outcome 

by

recategorizing favorable as a mRS score of ≤4 

MODIFIED RANKIN SCALE (mRS) 

0 No symptoms at all 

1 No significant disability despite symptoms; able to carry out all usual duties and activities 

2 Slight disability; unable to carry out all previous activities, but able to look after own affairs without 

assistance 

3 Moderate disability; requiring some help, but able to walk without assistance

4 Moderately severe disability; unable to walk without assistance and unable to attend to own bodily 

needs without assistance 

5 Severe disability; bedridden, incontinent and requiring constant nursing care and attention 

6 Dead 



MAIN RESULT:

If poor result is defined as mRS > 3 

was no different between the treatments

(OR 0.56, 95% CI 0.27 to 1.15)



• Some ethical considerations for 

the future …..





• Rather than accept a generic or absolute ICP threshold, e.g., 
20 mmHg, it may be preferable to individualize thresholds 
based on patient characteristics, pathology, other physiologic 
parameters, and on a risk-benefit analysis of treating the 
specific ICP. Conceptually, ICP values then become an 
epiphenomenon of cerebral compliance, ischemia, hypoxia, 
cellular dysfunction, or the likelihood of herniation among 
other pathophysiological processes. This requires multimodal 
monitoring that in its simplest form means interpreting the 
ICP value according to the clinical and CT findings or in a 
more sophisticated approach using other physiologic 
parameters as well. This can be challenging and requires 
further research validation, and so for the present, it is 
reasonable to set the treatment threshold at 20–25 mm Hg 
at the onset of management but consider altering the 
threshold when other clinical data support this.

• From Le Roux et al , 2016 



I CT SCAN (h17:00) II CT SCAN (h23:00)

Osmotherapy

Sedation

CT scan

Surgery

h 18:00



Do we know when to stop ???



Women , 86 years , Anticoagulants , GCS 3, 
Anisocoria 

Out of 47 neurosurgeons , 16 said they will reverse the coagulation  and 
operate the patient and 7 even decompress 



DG, aged 74

GCS 4       

Miosis non 

reacting

CT scan sent  from a 

peripheral Hospital at 

one hour drive from 

Neurosurgery 

Will you accept 

patient’s transfer ?



DG, aged 74

GCS 4       

Miosis non 

reacting

CT scan sent  from a 

peripheral Hospital at 

one hour drive from 

Neurosurgery 

Will you accept 

patient’s transfer ?

EANS Course : 

35%  NO 

65% YES of these

60 % will operate and 

decompress  the 

patient



Devastating SAH : 

Patient aged 45 yrs 

GCS 3 but reacting pupils 
on admission to peripheral Hospital 

Webinar case : 
Immediate transfer 
Endovascular treatment 
ICP monitoring 
Possible bifrontal decompression 
No mention of the outcome (back to 
Middle Age…) 



Male, 15 yrs , RTA 
GCS 3 on the scene but reacting pupils at Hospital arrival 



OUTCOME



Do we know when to stop ???
NO



…. Surgery for TBI 

cannot cure 

unsalvageable 

patients  providing 

them  a reasonable 

quality of life …

Cooper PR , 1979

The “over-treatment”



Honeybull et al , in press , Critic Care Med, 2017



J Neurosurg 119:1566–157, 2013



J Neurosurg  Volume 125 • September 2016

The disability paradox reflects the observation
that many people with disabilities report a good
or excellent quality of life, when to most
observers they would appear to live in a very
undesirable state.



CLEAR

inclusion criteria
Basal cistern effacement

+
Midline shift

+
ICP > 30

+
Intraoperative brain swelling

+
Young

GCS 5-8 

CLEAR

exclusion criteria

Brainstem
+/-

Diffuse Axonal Injury
+/-

Elderly
GCS 3-4

?

WHO’S CANDIDATE FOR DC?



Possible solutions 

• Decision in favor of surgery always taken together
by Neurosurgeons Neurologists and Intensivists

• Do not consider only a number (ICP >25 mmHg) 
But all the informations we have about patient’s
brain (CBF,Radiology,GCS on arrival, pre-
trauma/stroke morbidities and quality of life …) 

• Inform the relativies about the high possibility of 
a bad outcome and investigate the willings of the 
patient before the brain damage



“…desperately radical result: the curable, 
the salvageable, can thus be sacrificed to 
the hopelessly damaged and unconscious 

who consume the time and space and 
money better devoted  to those who 

could be helped. To pretend that no such 
alternative exists is non sense: what one 

gets the other is deprived of….”
H.K. Beecher

Ethical problems created by the hopelessly unconscious patients
NEJM 278, 1425-1430, 1968 

The resourses are limited therefore :  



Thanks for your attention
University of Bologna Anatomical Theatre 



. At JPNATC, the overall ICU adherence rate was 74.9 % [SD 11.0], and the following

indicators had adherence rates greater than 90%: achieving target temperature, not using

prophylactic barbiturates, timely start of nutritional support, and avoidance of intravenous

steroids. Intracranial pressure (ICP) monitors were placed in 63% of patients, 52% of patients

with intracranial hypertension received some form of ICP reduction treatment and among

patients with ICP monitoring, 94% of patients had all cerebral perfusion pressures 50-

70mmHg. Ninety- nine percent of patients received prophylactic antiepileptic medications.

. At HMC, the overall ICU adherence rate was 71.6 % [SD 10.4] and the following indicators

had adherence rates greater than 90%: achieving target temperature, not using prophylactic

barbiturates, timely start of nutritional support, and avoidance of intravenous steroids. ICP

monitors were placed in 84% of patients and 98% of patients with intracranial hypertension

received some form of ICP reduction treatment. Among patients with ICP monitoring, 63% of

patients had all cerebral perfusion pressures 50-70mmHg. Forty two percent of patients

received prophylactic antiepileptic medications.

Results
ICU Guideline Adherence



Results
Discharge Outcomes and Disposition 

. At JPNATC, in-hospital mortality was 24% and among survivors, the most

common (50%) discharge GOS score was 4 and 8% returned to baseline

level of functioning. At JPNATC, discharge disposition largely bimodal:

24% died in-hospital and 72% of patients were discharged home. No

patients received in-patient rehabilitation care or were discharged to a

skilled nursing facility. Approximately 4% of patients received outpatient

rehabilitation care.

. At HMC, in-hospital mortality was 26.5% and among survivors, the most

common (34%) discharge GOS score was 4 and 21% of patients returned to

baseline level of functioning at discharge. Sixteen percent were discharged

home, 27% of patients were discharged to an inpatient rehabilitation facility

and 26% of TBI patients were discharged to a skilled nursing facility.



THANKS FOR YOUR ATTENTION

Correggio (Antonio Allegri, detto), Assunzione della Vergine, Parma, cupola del Duomo, 1526-
1528, affresco, cm. 1093 x 1195 



Multicentre Study of 

Intradural Lesions

Inclusion criteria : Radiology
One of 

Primary sign
CT scan: volume > 25 ml

Secondary signs
midline shift > 5 mm

Compression / obliteration of III° ventricle
Compression / obliteration of ipsilateral basal cisterns

Compression of ipsilateral ventricle
Dilatation of controlateral ventricle



Multicentre Study 
of Intradural 

Lesions

• GCSm on admission to the first hospital

• Mean 4.24 +- 1.78

• Median 5   Range 1-6

• At least one reacting pupil : 

• 72%



Intracranial Operation

71%

29%

Yes

No



• When do we operate patients with 

post traumatic Haematomas ? 



Timing of Surgery

65%

22%

13% Immediate             

(within 24 hours)

Delayed

Both



• Which are the more frequent 

surgical haematomas ? 



Type of lesions  

(immediate surgery n=454)

19%
18%

48%
15%

EDH

SDH

ICH

SDH + ICH

66% of the patients  is operated because of an ASDH



Type of lesion 

(deferred surgery n=162)

44%

25%

18%

13%

EDH

SDH

ICH

ESD + ICH

69% of patients is operated because of contusions / t-ICH 



Why do we operate our patients ?



What about associated 

decompression ?



Emergency surgery Delayed surgery

Total number of procedures 
(decompressive
craniectomies) 404 (134) - 33,2% 154 (47) - 30,5%

Extradural hematoma 60 (8) - 13,3% 18 (3) - 16,6

Acute subdural hematoma 169 (34) - 20,1% 12 (1) - 8,3%

Contusion/intracerebral 
hematoma 51 (10) - 19,6% 48 (8) - 16,7%

ASHD and contusion 79 (23) - 29,1% 32 (8) - 25,0%

Other 45 (4) - 8,9% 44 (12) - 27,3%





The European Brain Injury Consortium survey, which was   

conducted in 2001, demonstrated that a decompressive 

craniectomy (DC) was undertaken in approximately one quarter  

of operations performed for ASDH . Since then, there has been a 

resurgence of interest in the use of DC after TBI : 

From Kolias et al , 2012 

Are these data still reliable or there is an under estimation of the 

use of associated decompression?? 
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Number of papers published on decompressive craniectomies



Refractory intracranial hypertension and “second-tier” therapies in 
traumatic brain injury

Intensive Care Med (2008) 34:461–467

4.4 %

19,6%

Nino Stocchetti, Clelia Zanaboni, Angelo Colombo, Giuseppe Citerio, Luigi Beretta, Laura Ghisoni, ElisaRoncati 
Zanier, Katia Canavesi

5,1%  Aarabi ‘06

4,9%  Albanese ‘03

Parma 2010-12  5.3% 

Mergoni, Volpi, Servadei 













Retrospective cohort of 352 pts
Brain contusion as main lesion and/or 

the primary reason for surgery

15 pts

Surgery after

first CT scan

46 pts

Surgery after

second CT scan

291 pts

NO Surgery

11 pts

DC

(23.9%)

36 pts

CR

(76.1%)

13 pts

DC

(86.6%)

2 pts

CR

(13.4%)

15/15 GCS < 8

15/15 Volume > 20 ml

14/15 Midline Shift > 5 mm

12/15 Cisterns effacement

11/15 Single Contusion



GOS

≈

RISK OF DEATH

≠



Factors which influence surgical

decision taking process

Radiological

• Lesion volume

• Midline shift

• Lesion evolution

Clinical

• Age

• GCS- clinical deterioration

Physiopathological

• ICP increase / CPP decrease

• Relationship with medical therapy to control ICP 



Factors which influence surgical

decision taking process

Radiological 

• Lesion volume

The lesion volume is only 

one parameter



Pragmatic Approach

( Misunderstanding )

“Epidural or Subdural Hematoma”,

“ contusion ”, “traumatic intracerebral 

hematoma” No matter

If it is greater than 25 ml

Take it out !

Single or multiple lesions ?

Lesion + / - edema Marshall et al, 1991



DG, aged 74 

GCS 4 

Not even 

trasferred to 

Neurosurgery !!



Factors which influence surgical

decision taking process

Radiological 

• Lesion volume

• Midline shift



Midline shift at the level of the foramen of Monro should be 

determined by first measuring the width of the intracranial space 

in order to determine the midline (“A”). Next, the distance from 

the bone to the septum pellucidum is measured

Small haematomas 

With significant 

Midline shift 

Are surgical….





The concept of lesion progression



Initial and worst CT after Trauma : 

GT aged 60 GCS on admission 12 



Factors which influence surgical

decision taking process

Radiological 

• Lesion volume

• Midline shift

• Lesion evolution 

Clinical

• Age



52 41 54

0

10

20

30

40

50

60

Mean age Mean age

transferred

Mean age not

transferred

Mean age

Mean age
transferred

Mean age not
transferred

Traumatology: relationship age/ transfer
From Servadei et al , Br J Neurosurg 2002



Patients aged >65 years had lower survival

rates than patients < 65 years.

Older patients were less likely to be

transferred to specialist neurosurgical care

(10 (56%) v 142 (85%) for extradural

haematoma (P=0.005) and 56 (60%) v 192

(77%) for subdural haematoma (P=0.004)).

Munro et al, BMJ NOVEMBER 2002

Effect of patients age on management 

of acute intracranial haematomas



Age has been shown to be an independent

factor in the process of trauma care in elderly

patients.

This may be because of differences in

management, particularly in rates of transfer

to neurosurgical care.

In Europe  Age  is by far   the most important 

unspoken triage criterion …….

Munro et al, BMJ NOVEMBER 2002

Effect of patients age on management 

of acute intracranial haematomas



Factors which influence surgical

decision taking process

Radiological 

• Lesion volume

• Midline shift

• Lesion evolution 

Clinical

• Age

• GCS- clinical deterioration



From Servadei F , Lancet 2006



Should we relay only upon CT images 

for surgical indications in TBI patients ??



Small Acute subdural 

haematoma 

Plus important midline 

shift 

Difference ???

Operate ???

ICP monitoring ??

Admission

GCS is still

Important in 

2007 ???



GCS 11 

deteriorating 

GCS 15 

Only 

headache 

Patient 

never 

seen in an 

ICU …..



Acute subdural 

haematoma 

Plus important midline 

shift 

Case 1

Operated and 

decompressed

Good recovery

Acute subdural 

haematoma 

Plus important 

midline shift 

Case 2

Conservative 

Management 

With good 

outcome 



Factors which influence surgical

decision taking process

Radiological 

• Lesion volume

• Midline shift

• Lesion evolution 

Clinical

• Age

• GCS- clinical deterioration

Physiopathological 

• ICP increase / CPP decrease

• Relationship with medical therapy to control ICP 



IZ 48 yrs, GCS on admission 7, GOS = GR

day 

1

day 

2
day 3

ICP monitoring - worst CT
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The uncertainties 



MB age 26 years

Repeat of CT scanning 8 hours 

after the first exam.  - GCS 11 stable 



MB aged 26 years, GCS 11 stable 

Day 1 following  CT control on admission

• Immediate surgery ? 

• Surgical decision based on 

clinical deterioration  ?

• Surgical decision based on 

radiological evolution  ?



Alternative A

Alternative B

Alternative C

Answers

(60 EU Neurosurgeons )

1

2

3

32,1%

39,3%

28,6%





In surgery  there is still a grey area where 
«the surgeon in duty» decides , without 

Clear scientific evidence , by taking into account 
Different  parameters

From our data clinical and radiological 
Deterioration (when in agreement) 

seem to be  the most important

There is a need  for further studies
about the  association between haematoma

Evacuation and decompression 

Conclusions 



General Criteria Emergency Transferral  
in Neurosurgery (traumatic/non traumatic)

• Need of early surgery

• Potential evolution

• Not “hopeless cases”

Decision based upon Clinical &

Radiological criteria

The volume of the lesion ALONE is not eligible 
criteria



76 years M
GCS I 14/15
GCS II 15/15
TEMPORO-PARIETAL  SHA DX + TEMPORAL  SDH SX
Fall at home
Unchanged situation at the CT scan after 6 hours
CONSERVATIVE THERAPY and MANAGEMENT IN SPOKE
GOS  GR AFTER 6 MONTHS



CASE REPORT:
61 years M 
GCS I 14/15 
GCS II 10/15 
HEMISPHERICAL SDH DX + appearance of ICH
Cyclist pushed by a car , no  helmet
CENTRALIZATION and SURGICAL EVACUATION
GOS GR 



All patients with post traumatic intracranial lesions

Should be trasferred to Neurosurgical Hospitals? 

JNNP , 2008 

No , not every TBI patient should  be trasferred to 
NSU but you need a telemedicne network and an area 
protocol





The apparently oversimplified concepts surrounding manipulating ICP do not produce improved 
recovery in the general sTBI population.



• men, 40 yrs

• biker (collision with car)

• GCS pre-H 5 (E1, V1, M2)

• intubation in the field

• no hypotension, no arterial desaturation





• right femur fracture (external fixation)

• ICP 



worst ct scan in ICU 



ICU 

• episodes of ICP > 25 mmHg
(longer duration max 15 min) within the first 

week 
treated with:
- osmotherapy (mannitol and saline)
- bolus sedation

- max Na during ICU stay: 152 meq/lt

• ICU stay 20 days (GOS six months 4)



The RESCUEicp trial addressed these concerns by including more commonly 
encountered types of patients with traumatic intracranial mass lesions and by 
refining the definition of refractory intracranial-pressure elevation (>25 mm Hg 
for 1 to 12 hours, as compared with >20 mm Hg for 15 minutes within a 1-hour 
period in the DECRA study) 

The primary-outcome measure was the 6-month Extended 
Glasgow Outcome Scale (GOS-E) rating (on an 8-point scale, 
ranging from death to upper good recovery ).
The trial showed better intracranial-pressure control, lower 
mortality, and higher rates of vegetative state, lower severe 
disability, and upper severe disability in the surgical group than 
in the medical group; 
the rates of moderate and good recovery were similar in the two 
groups. 





A New Procedure?





'If there's 
no CSF 
pressure, 
but brain 
pressure 
exists, 
then 
pressure 
relief must 
be 
achieved 
by opening 
the skull'



“Nihil novi sub sole“ : 
the role of decompressive craniectomy in the 

treatment of malignant brain  oedema

• In 1971 Ranshoff published encouraging results
with the use of Hemicraniectomy in the treatment
of malignant brain edema related to traumatic
hematomas (ASDH)

• In 1975 the same group (Cooper) showed the
“futility of Hemicraniectomy in treating severely
head injured patients with acute subdural
hematomas”: end of the story?

• NO WE WILL SEE……….



How important is surgery for 
trauma ??? 

• In our Unit out of  3800 consecutive surgeries 
(3 years) , 1330 (34%) are brain and spine 
injuries (Level I Trauma Center ) 

• Japan all over the country, 2014 , 240000 
Neurosurgical procedures : 53000 trauma 
procedures  (22%) , from Morita et al 

• Indonesia (Univ of Surabaya) : 450 trauma 
surgeries  out of 1850 procedures (25%)

• Ruanda  47/147 (one month) , 37% 











BTF Guidelines

?



This article (10.1056/NEJMoa1102077) was
published on March 25, 2011, at NEJM.org.
N Engl J Med 2011.

DECRA  STUDY 



In most part of the world
these patients are not 
decompressed



background
history



Results



Outcome



backgroun
d

history

GOSE
6 months



• The Letters and comments

• The study for sure was not well received by the worldwide 
neurosurgical community 

• Six  contra – editorials 

• Four clinical papers

• 38 published letters 

• The Australian authors of the DECRA study have been 
interrupted during their presentation  in Two International 
Meetings 

Only one letter in favour 

Of the study



The surgical management
Which patients should be operated for sure … 



Multicentre EBIC survey 

of intradural post 

traumatic mass lesions : 

current surgical and 

decompressive 

craniectomy practice in 

729 patients 

An observational study 

in 67 Centres 

Data collection in 2001 

Also reported in celebrating 
30 years of Neurosurgery



Factors which influence surgical

decision taking process

Radiological

• Lesion volume

• Midline shift

• Lesion evolution

Clinical

• Age

• GCS- clinical deterioration

Physiopathological

• ICP increase / CPP decrease

• Relationship with medical therapy to control ICP 



Reason for Surgery  

(immediate surgery n=399)

0%

10%

20%

30%

40%

50%

60% Mass Effect

Lesion Size

Depressed

Fracture

Clinical

Deterioration

Radiological

Deterioration

Other

From Compagnone et al , Neurosurgery, 2005





Midline shift at the level of the foramen of Monro should be 
determined by first measuring the width of the intracranial space in 

order to determine the midline (“A”). Next, the distance from the 

bone to the septum pellucidum is measured

Small haematomas 

With significant 

Midline shift 

Are surgical….



Parenchymal post traumatic lesions with large volume and 
midlline shift  present a clear surgical indication 



Open questions 

• When to operate  ?????? Lesions may evolve…



Reason for Surgery  

(delayed surgery n=159)

0,00%

5,00%

10,00%

15,00%

20,00%

25,00%

30,00%

35,00%

Increased ICP

Clinical

Deterioration

Radiological

Deterioration

Other

From Compagnone et al , Neurosurgery, 2005



I CT SCAN (h17:00) II CT SCAN (h23:00)

Osmotherapy

Sedation

CT scan

Surgery

h 18:00



111 cases of clinical deterioration (31.5%)

22 cases of clinical improvement (6.3%)

First 12 hours 
post-trauma:

219 cases of neurological stability (62.2%)

Clinical 
parameters

CT 
parameters 43 cases of diminution of lesion volume 

(12,2%)

103 cases of no changing in lesion volume 
(29,2%)

206 cases of radiological evolution    
(58,5%) 

RADIOLOGICAL AND CLINICAL PROGRESSION



IZ 48 yrs, GCS on admission 7, GOS = GR

day 1 day 2 day 3

ICP monitoring - worst CT
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Open questions 

• When to operate  ?????? Lesions may evolve…
• What about associated decompression ????



Level I and II A

There was insufficient evidence to support a
Level I or II A recommendation for this topic.

Level II B

Management of severe TBI patients using
information from ICP monitoring is
recommended to reduce in-hospital and 2-week
post-injury mortality.

Intracranial Pressure Monitoring 



Level I and II A

There was insufficient evidence to support a Level I or II A
recommendation for this topic.

Level II B

Treating ICP above 22 mm Hg is recommended because values
above this level are associated with increased mortality.

Level III 

A combination of ICP values and clinical and brain CT findings
may be used to make management decisions.

*The committee is aware that the results of the RESCUEicp trial
may be released soon after the publication of these Guidelines.
The results of this trial may affect these recommendations and
may need to be considered by treating physicians and other users
of these Guidelines. We intend to update these recommendations
after the results are published if needed. Updates will be available
at https://braintrauma.org/coma/

Intracranial Pressure Thresholds 

https://braintrauma.org/coma/




The apparently oversimplified concepts surrounding manipulating ICP do not produce improved 
recovery in the general sTBI population.


