
Franco Servadei
Dept of Neurosurgery

Humanitas University , Milano, Italy

President WFNS

Past President SINch

Challenge of International 
Guideline Development 



The WFNS 

More than 45000 ….



The world wide scenario for Neurosurgery



The low capacity for surgery 

in low-income and middle-

income countries is highly 

related to shortages of human 

resources E.g.:
General surgeon/population

LMIC 0.13-1,57/100.000
USA 9,4/100.000

Territory size VS relative 
number of physicians



Thanks to prof Kee Park
Harvard University

GO TO THE WEB SITE 
OF THE  WFNS 



WFNS target is 1:100000



The difference between the coutnries with more and the 
countries with less neurosurgeons is from 100 to 1000 
times



Indonesia partial map



Traumatic brain injury

• Traumatic brain injury (TBI) is a leading cause of death & disability in 
children and young adults around the world

• Low and middle income countries (LMICs) face the greatest burden of 
disease
• At least 80% of TBI in LMICs vs 20% in high-income countries (HICs)

• Universal health coverage – by 2030
• WFNS committed to addressing the disparities in access to neurosurgical care 



TBI care is taken by the WHO global surgery
programme as an example of

….“two different worlds” …..



Walt  Johnson is now the Chairman
Of Global Surgery at the WHO 



Emergency surgery for TBI :  time for a 
change……

• Craniotomy is now included in Global Surgery 2030 Lancet Commission paper



Epidemiological trends of TBI
Western World / Japan / Australia  



Increased age = increased comorbidity 



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  
(contact injuries without protection)

• 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 (falls in elderly) 



From Kee Park et al , in press, 2017 



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 

We do not have have the same resourses , the patients are different
the type of hematomas are different

BUT we tell them what to do …….



TBI research – mostly in HICs

• Decompressive craniectomy trials

DECRA RESCUEicp
155 patients 408 patients
100% in HICs 91% in HICs



BEST-TRIP trial – all patients from LMICs
What is wrong ?????



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



US Guidelines
BTF and AANS

Published 1996, Revised 2000, 2003 ,2007 and 2016  



BTF  Meeting Salzburg Europe-Usa 1994



US Guidelines : BTF and AANS
Severe Traumatic Brain Injury
GCS 3 to 8 

• First set of guidelines ever published in Neurosurgery

• Well received by the Neurosurgical Community all over the 
world 

• Either translated in different languages as they were (f.i
spanish for Spain and Latino America) or adapted to local 
environment  (f.i.  Italy ) or changed with the addiction of 
some experts’ opinion (EBIC)

• Already some tentative approach for adaptation to 
countries  with limited resources (Bulgaria, Romenia)  



Limits of the evidence based process and 
subsequently of the produced guidelines  : with the 
time we may realize that we  may be  wrong ….



Cerebral Pressure Thresholds

B. Level II

Aggressive attempts to maintain cerebral perfusion pressure (CPP) above 70 mm Hg (FIRST VERSION)  
with fluids and pressors should be avoided because of the risk of adult respiratory distress syndrome 
(ARDS).

C. Level III

CPP of 50 mm Hg should be avoided.

The CPP value to target lies within the range of 50–70 mm Hg. Patients with intact pressure auto-
regulation tolerate higher CPP values. 

Ancillary monitoring of cerebral parameters that include blood flow, oxygenation, or metabolism 
facilitates CPP management.

CPP=MABP-ICP

GUIDELINES MAY BE WRONG AND NEED A CHANGE 



The weakness of the evidence based  
guidelines : there is no evidence when it is not 
necessary 

The example of the surgical guidelines





Guidelines for monitoring and 
medical management

• Class I, II and III paper

• 3 standards found (all negative)

• 10 guidelines 

• Many options

Guidelines for surgical 
management 

• Only class III papers 

• No standards found

• No guidelines 

• Only options 

BTF Study Group , 2006 BTF Study Group , 1996 



According to the EBM 

Evacuation of this hematoma 

is optional …



Is it  evidence based medicine 
neutral  ? In other words  the 

process itself ensures us about 
the objective validity of  the 

published results ??



February 2013









New updating of the guidelines is always better
than the older version ???





Guidelines for management of severe head injuries : 
changes from 2007 to 2016 



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 



Do we need an ICP monitoring to cure our patients
with severe TBI??

The mistake of using ICP monitoring as the only index
of correct management of TBI and guidelines
adherence



“Compliance with evidence-based guidelines in TBI has been proposed as a marker of
hospital quality.

However, the association between hospital-level compliance rates and risk-adjusted clinical
outcomes for patients with TBI remains poorly understood.”

Is hospital-level compliance with the Brain Trauma Foundation guidelines for intracranial pressure 
monitoring and craniotomy associated with risk-adjusted mortality rates for patients with severe TBI?



Conclusions

Our results demonstrate no association between hospitals’
compliance with 2 BTF guidelines and risk-adjusted mortality,
suggesting that neither measure should be used as an independent
marker of hospital quality.



Standard of care !!!!
We need iCP monitoring …



• 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 









We all agree that we need a change and produce  guidelines probably
with a less perfect methodology but with a better clinical meaning



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


Rescue ICP study







Guidelines – by high-income countries for
high-income countries





Picture of ambulance interior
Ambulance in 
Tamil Nadu, 
India

Courtesy of 
Dr Mathew Joseph, 
CMC Vellore



Head Injuries at the Cho Ray Hospital   

Ho Chi Minh City 2013

40 admissions and 10 operations for TBI per day



What we can do to move to 
guidelines more clinically 

oriented and useful for that 
part of the world where 

trauma are located ?





Online database provided by BTF
MOI – Weill Cornel collaboration
Voluntary basis. No funding

TBI database
MOI, Tanzania

ZE



Examples of other databases / registries

• Ethiopia

• Colombia

• UK TARN

With the help of Bergen University
5000 euros ……..



Neurol India. 2017 Jul-Aug;65(4):767-769
Correlation of biomarkers with cognitive 
deficits in young adults with mild
traumatic brain injury.

Gupta D(1), Raheja A(1).
(1)Department of Neurosurgery, All India 
Institute of Medical Sciences, New
Delhi, India.

INCLUDE ALSO CENTERS FROM 
L/M INCOM COUNTRIES  



As A Referral Hospital
We can’t refuse patients



FUTURE 



NIHR Global Health Research Group on 
Neurotrauma

• Group received funding from UK government (NIHR)

• £1.78 million (total UK global health awards - £120 million)

• Launch meeting 27 September 2017

• Partnering with WFNS and institutions from several countries to develop a 

Global Neurotrauma research programme



Neurosurgeons/Intensivists from Ethiopia, Tanzania, Nigeria, India, Indonesia, Pakistan, Colombia, Haiti………



Guidelines – context-specific

• The example of decompressive craniectomy

• RESCUEicp / DECRA trials included patients with ICP monitoring

• Growing recognition that ICP monitoring is not available in LMICs

• Consensus meeting on craniectomy 28-29 September
• Included delegates from LMICs

• 1 session dedicated to use of craniectomy in LMICs

• We need to change our way of thinking – think globally



Global Neurotrauma Registry

• Aiming to unify existing registries

• WFNS global neurotrauma registry

• Aiming to develop a web-based registry 

• that will map pre-hospital, acute in-hospital (imaging, neurosurgery, intensive care), and 

post-acute care (access to rehabilitation) of TBI patients and 

• will be used for defining the contemporary case mix and outcomes of TBI patients globally

• Registry useful for

• Quality improvement

• Research



Feasibility of registry



GNOS-1
• The GNOS-1 study aims, for the first time, to provide 

a comprehensive picture of the management and 

outcomes of patients undergoing emergency cranial 

surgery after a TBI worldwide. 

• “Snapshot clinician-driven study” methodology 

successfully used by the GlobalSurg 1 project which 

collected data on 10,745 patients undergoing 

emergency abdominal surgery from 357 centres in 58 

countries. 



Primary outcome measure

14-day mortality



Publications



The American Experts are extremely important!





The end justifies the means

Niccolo’ Macchiavelli , Florence, 1513 

We have to accept to be less
Rigorous , to have limited data 
bases and different methodology 
to produce guidelines 
useful  for areas of the World 
where  TBI is an endemic disease

Just a 2% decrease mortality in 
these countries means  hundred 
thausands lifes saved each year



Take home messages

• We have to translate our large experience into practical suggestion
which can be used even in that part of the world where TBI is
endemic

• This requires a new approach which , together with the evidence
based , must take into account  also common sense and good clinical
practice

• It is possible to collect data in some of these countries and it is
possible to test different clinical management , we just have to move
from perfection to new limited targets

• We cannot teach to drive a motorbyke if our driving school is based
on Ferraris



Il fine giustifica i mezzi 

• Now or never more in the next century

• Walt Johnson , a Neurosurgeon with a backgroud of neurotrauma , is
the Cghief Officier of the Global  Surgery at the WHO 

• I am , with a strong Neurotrauma Background, the President of the 
World Federation of Neurosurgical Societies

• Alex Valadka and Shelly Timmons , both with a Neurotrauma Back 
ground , are President and President Elect of the AANS

• Peter Hutchinson from Cambridge ( RescueICP study) is mostly
influencial in the European Association of Neurological Surgeons



The largest Centers



Barrow Neurosurgical Istitute plus Children’s Hospital Phoenix, AZ
8000 brain and spine surgeries per year 
Prof Robert Spetzler



Beejing Neurosurgical Institute Tiatan Hospital
15000 surgeries per year without spine surgery
All possible technology 
Director prof Zhao



Burdenko Neurosurgical Institute Moskow , 9 Divisions of Neurosurgery , 
13000 operations per year including spine (2 divisions) 
Director prof Konovalov and prof Potapov



Africa  : the Ruandan story 
typical of Sub-Sharian Africa 

Ruanda neurosurgical center established 31 July 2010

Two Hospitals with Neurosurgical services

Tree Neurosugeons

Surgeon to Population rate  : one to four millions



RESULTS: 2. Neurosurgeons by region and income group

✓ 49,940 practicing neurosurgeons worldwide (98.9% identified via the WFNS-
sponsored electronic survey)

✓ The greatest population of neurosurgeons resides in the Western Pacific region, with 
China and Japan alone accounting for more than 18,000 neurosurgeons

✓ Europe and the United States/Canada have the next largest populations of 
neurosurgeons, with 10,719 and 5,296 neurosurgeons, respectively

✓ In the African region, with a population of 990 million, 488 neurosurgeons were identified.  

44% of neurosurgeons worldwide
reside in high-income countries. 



The concept of GLOBAL Neurosurgery



Global Surgery definition

“Area for study, research, practice and advocacy that seeks to improve health outcomes and achieve health 

equity for all people who require surgical care with a special emphasis on underserved populations and 

populations in crisis”. 

Dare AJ et Al, Lancet 2014.

Underestimation of surgery need: LCoGs

From a medical perspective, the major areas of focus of the UN goals have been the improvement of child 

and maternal health and infectious diseases .

This concern has formulated the impetus for the Lancet Commission on Global Surgery and its 
findings/recommendations to improve surgical care. 



Essential Surgery list: avertable deaths



The Essential Surgery volume of the Third Edition of Disease Control Priorities (DCP-3): 
identification of 44 essential surgical procedures for public health. 
For the first time surgical priority identification NOT ONLY HIV and infective diseases

Which surgeries first? Essential Surgery list

Among these surgeries, 4 fall into the competence of neurosurgeon
- Fracture reduction
- Use of traction 
- Burr hole Hematoma evacuation
- Shunt for congenital hydrocephalus

Emergencies



Global Neurosurgery: the current capacity and deficit in the provision of
essential neurosurgical care.

Executive Summary of the Global Neurosurgery Initiative at the Program in Global Surgery and 
Social Change

Michael C. Dewan, M.D,Abbas Rattani, M.Be.,Graham Fieggen, M.D.,
Miguel A. Arraez, M.D., Ph.D ,Franco Servadei,^ M.D ,Frederick A. Boop, M.D.
Walter D. Johnson, M.D., M.B.A., M.P.H.Benjamin C. Warf, M.D,
Kee B. Park, M.D.

Global Neurosurgery Initiative – Program in Global Surgery and Social Change
Department of Global Health and Social Medicine | Harvard Medical School | Boston, MA, USA

^Department of Neurosurgery
Humanitas University and Research Institute | Milan, Italy

In press Journal of Neurosurgery



Methods: 1. identification of volume of neurosurgical disease

country 
registries

third-party 
modeled data

meta-analyzed published
data 

combined to generate: 

Volume of 10 common neurosurgical disease:

1. brain 
2. spinal tumors,
3. hydrocephalus, 
4. traumatic brain injury, 
5. traumatic spinal injury, 

6. neural tube defects, 
7. stroke, 
8. CNS vascular anomalies, 
9. CNS infections,
10. epilepsy.



RESULTS: 1. Neurosurgical cases by region and income group

13.8 million new operative cases worldwide each year

22.6 million new consultative cases worldwide each year

Regional population proportions:

3.5 million in South-East Asia  
3.7 million in Western Pacific
2 million in Africa
1,1 million in Europe and Eastern 
Mediterranean
1,8 million in Latin America 
665,000 in the United States and Canada

Type of pathology proportions:

45 % surgery for TBI (burr holes, 
craniotomy/craniectomy, etc.) 
20 % stroke
7 % hydrocephalus
5 % brain tumors
2,2 % aneurysm, avm
0,1 % spinal tumors



Japan workload 2014 courtesy of prof Morita



Are we still publishing about guidelines and 
TBI ?? Yes about 70 papers per year





We do not have to invent the future  improvement of our guidelines
We just have to look around



TBI research – mostly in HICs

• Decompressive craniectomy trials

DECRA RESCUEicp
155 patients 408 patients
100% in HICs 91% in HICs



BEST-TRIP trial – all patients from LMICs


