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LAW UPDATING



This document provides recommendations only when there is evidence to support them

These recommendations do not constitute a complete 
protocol for clinical use



These recommendations be used by others to 
develop treatment protocols, which necessarily 

need to incorporate consensus and clinical 
judgment in areas where current evidence is 

lacking or insufficient.



aSDH

LACK OF EVIDENCES

Decompressive Craniectomy

Present in up to 1/3 of patients with severe TBI

Historically associated with a high mortality rate
(between 40-60%) and functional recovery
which ranges from 19 to 45%

Approximately 2/3 of patients with TBI
undergoing emergency cranial surgery have an
ASDH evacuated



Use of primary DC in >50% of ASDH cases

p<0.001

•It cannot be explained by  differences in trauma care systems or 

epidemiology 

• It probably reflects the lack of high quality evidence



CLEAR RADIOLOGICAL 

FINDINGS OF MASS EFFECT

Hernia + Shift +        Volume

HIGH PROBABILITY FOR DC
UP TO INTRAOPERATIVE FINDINGS



65 y, rural job accident , GCS 12 on scene – GCS 9 after CT
No shift – No basal cistern effacement

VOLUME > Shift
Certainty for Surgery on aSDH 

BUT PRIMARY DC ?



24 y
Bicycle fall

GCS 14 on scene

GCS 11 after CT

SHIFT> volume
Certainty for Surgery on aSDH

BUT PRIMARY DC ?



Cambridge 
experience (n=91)

CR - 0.90 (95 % CI: 0.57–1.35)

DC - 0.75 (95 % CI: 0.51–1.07)

Although the confidence intervals overlapped, this study suggests that 

primary DC could be more effective than craniotomy for patients with ASDH

Standardised morbidity ratio 

was lower in individuals who received DC 



Hypothesis: the ability to

control ICP (brain swelling)

with a primary DC may

improve outcome

Italian recruitment: iaccarino.corrado@gmail.com



STEP 1

STEP 2

STEP 3 – IN 
THEATRE



BRAIN CONTUSION
LACK OF EVIDENCES

▪Prediction of progression

▪Surgical Indication



MONITORING 

• CLINICAL parameters

• NEURORADIOLOGICAL parameters

• NEUROPHYSIOLOGICAL parameters (ICP) 

THESE PARAMETERS DO NOT HAVE THE SAME 
EVOLUTIVE BEHAVIOR



The aim of this retrospective, multi-center study was to identify
predictors of unfavourable outcome, analyze the evolution of brain
contusions and evaluate specific indications for surgery

From January 2008 to  December 2011 
All patients with TBI + cerebral contusion  (CT scan) treated in the

Hospitals of the northwestern Emilia

Inclusion criteria: Brain contusion > 1 ml
≥ 3 CT scan acquired
Hospitalization 1st day of TBI
All clinical data available

352
Patients

(277 excluded)



Patient demographics
&

Radiological parameters on 
CT admission



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



Multivariate analysis:
At FOLLOW-UP CT Scan

midline shift and/or basal cisterns effacement predictor 
for onset of clinical deterioration



ASSOCIATION BETWEEN CLINICAL AND 
RADIOLOGICAL PARAMETERS AND NEED FOR 

SURGERY AFTER 2ND CT SCAN





OUTCOME









….dramatically similar results….





BIAS SELECTION?



Languages: english
Species: humans
From 01/01/1990

Title/abstract:

«contusion/s», «lesion/s», «h(a)emorrhage/s», 
«intracranial mass/es», «h(a)ematoma/s» 

AND

«icp » «intracranial pressure»





I CT Scan



I CT Scan NO ICP 
Monitoring



II CT Scan

NO ICP 
Monitoring

I CT Scan



II CT Scan
Unchanged

NO ICP 
Monitoring

I CT Scan



II CT Scan
Unchanged

NO ICP 
Monitoring

Petechiae
progression

High ICP
signs

Midline Shift > 5mm

Effacement of Basal 
Cisterns

Disappearing cortical 
sulci

Indistinguished gray 
/white matter

Diffuse hypodensity

&/or

ICP 
Monitoring

I CT Scan



• Sedation interruption is dangerous for :  

Rx signs high ICP           and/or

Respiratory failure and/or      

Ongoing emergency extracranial surgery

• GCS is not completely reliable for : 

SCI and/or

Severe maxillofacial trauma

• Large bifrontal brain contusions

• Brain Contusions close to brainstem

ICP CONSENSUS 2014



ICP RULES
• ICU Monitoring
• Surgical indications
• Outcome

Mismatched with 
neuroradiological and clinical

data 



MCA♂54y ,Trafic accident GCS 15 on scene – GCS 13 in ER

Mild effacement
Temporal Contusion:

risk of uncal herniation

Frontal contusion 

Subdural effusion
Mild shift 3 Vault fracture

EVS – ICU Admission – Elevated ICP trend – 6h control CT scan

Better effacement
Volume contusion 

progression

NO subdural 

progression Mild shift 5
New epidural 

mass

WHICH PRIORITY?

Stable effacement
Stable temporal 

contusion

Frontal 

progression Mild shift 5

Epidural evacuation



I day II day a.m II day p.m
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24h postop: Stable effacement,volume,shift–mild R oedema progression

48h postop: rising ICP trend

Secondary decompressive craniectomy + temporal toilette contusion



9 d post-DC: Open Box!! & Amyne for hypotension, volume expanders, 

E. Cloacae pneumonia,  

Ventricular enlargement & Brain bulging… EVD

17d postDC: GCS E3M6Vt, left paresis- 7d EVD spontaneous remotion

1m post DC in NS: Awake, collaborating, left paresis (3/5)

...OVERTREATMENT?...HARD TO SAY... 



36d post DC in NS

Awake, collaborating, left upper monoparesis (4/5)

No pneumonie – No sepsis - Rectal Klebsiella colonization

Stable ventricular enlargement

Mild Frontal syndrome

AUTOLOGOUS 

CRANIOPLASTY

CRANIOPLASTY AS SOON AS POSSIBLE

POSSIBLE= No oedema, No Brain swelling, No sepsis 



MB, 54 y ♂ , Fall
GCS 7 on scene, OTI standard sedation  in ER

Fractures: Frontal, L parietal, orbit,  ethmoid, sphenoid,  dorsum sellae,  R maxillar, L zygomus, 
L occipital, ESAt, IVH. 
Frontal hypodensity  

D4, D5 Fractures



ICU management

•Bedside posterior 
nasal packing

•No cough reflex

•GCS 3 (Short half-
life sedation  >1h)

•ICP 60 mmHg

•↑↑ Sedation level 

CT scan 

≠

Clinical signs



NO CBF after 72h

II CT scan =

Clinical signs
 Volume progression

• Diencephalic and 
brainstem involvement

• GCS 3

• No Cough reflex

• ICP 50 mmHg 

WITHDRAWAL

NS – NI decision



UPDATE ABOUT SURGICAL DECISION ON BRAIN CONTUSION?





SPECULATIVE CONSIDERATIONS

-The question is not how high the ICP is but why is it happening

-Targeting the number may prevent death from herniation but will not affect
the fate of injured neurons

PRACTICAL CONSIDERATIONS

If an intraparenchymal ICP probe is used:

- insertion under direct vision intra-operatively and tunnelled under the scalp 

(suggested choice)

- Leave the controlateral preop insertion via a bolt device (when available)

RESEARCH CONSIDERATIONS

The extent, severity, and time-course of HICP following decompressive 

surgery are unclear, deserve further research: - To assess effectiveness

- To guide further therapy







After primary decompressive craniectomy the  ICP monitoring was useful for:

• Guiding osmotherapies (34 pts) 
• Guiding barbiturate coma (7 pts)
• Indicating an EVD placement (4 pts)
• Suggesting a revision of DC’s diameter (1 pts)
• Early recognition and management  ofpostoperative hematoma (3 pts)



• Avoid to transform survival in disability
• Mismatch clinical, neuroradiological and neuromonitoring data
• An awake patient and a comatous patient could have no benefit from a

surgical evacuation of a brain contusion
• If you believe in the removal of bone flap after aSDH evacuation, please

partecipate to the aSDH Rescue trial
• If you do not believe in the removal of bone flap after aSDH evacuation,

please partecipate to the aSDH Rescue trial
• Preoperative ICP monitoring is indicated when there is a serious concern for

the risk of herniation
• Postoperative ICP monitoring is indicate to drive medical and surgical

decisions and to collect speculative data

THE LACK OF EVIDENCE IS DUE NOT TO LACK OF EFFECTIVE 
THERAPIES BUT TO REDUCED PROSPECTIVE LARGE SERIES STUDIES 



We think it is important to have evidence-based recommendations to clarify what
aspects of practice currently can and cannot be supported by evidence, to encourage
• Use of evidence-based treatments that exist
• Creativity in treatment and research in areas where evidence does not exist


