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WFNS History

Who We Are?
Founded in 1955, The World Federation of Neurosurgical Societies (WFNS) is a professicnal, scientific, non-governmental organization

comprising of 130 member societies, consisting of 5 Continental Associations, 119 National Neurosurgical Societies and 6 Affiliate Societies,

representing over 30,000 neurosurgeons worldwide. More than 45000

The World Federation of Neurosurgical Societies (WFNS) aspires toc promote global improvement in neurcsurgical care. The mission of the

WFNS is to work together with our member societies to improve worldwide neurosurgical care, training and research to benefit our patients.




The world wide scenario for Neurosurgery



_related to shortages of human

Territory size VS relative
number of physicians

The low capacity for surgery
in low-income and middle- *
income countries is highly
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Global Neurosurgical Workforce Map

2016 World Neurosurgery Workforce

Global Neurosurgical Workforce Map
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United States
Density of Neurosurgeons per 100,000 Population: =+
1,613 Emm N =
Rank: 16 i 4 A
Total # of Neurosurgeons: 5.144 A
Total Population: 318.907.401 . A
Region: AMR-US/Can PR a
Source: Literature E
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Disclaimer: These are the best estimates currently collected by WFNS. Please contact the mapping coordinator if you
are able to contribute updated data
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Italy

Density of Neurosurgeons per 100,000 Population:

1,449

Rank: 21

Total # of Neurocsurgeons: 881
Total Population: 60.789.140
Region: EUR

Source: Literature

Disclaimer: These are the best estimates currently collected by WFNS. Please contact th
are able to contribute updated data.
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2016 World Neurosurgery Workforce

WEFNS target is 1:100000
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France
Density of Meurosurgeons per 100,000 Population:
0,666
Rank: 62

Total # of Neurcsurgeons: 443
Total Population: 66.495.940
Region: EUR

Source: Literature

Disclaimer: These are the best estimates currently collected by WFNS. Please contaci
are able to contribute updated data.
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Argentina
Density of Meurosurgeons per 100,000 Population:
0
0,483
Rank: 82
Total # of Neurosurgeons: 208 +
Total Population: 42.980.026 —
Region: AMR-L
Source: WFNS i1
Disclaimer: These are the best estimates currently collected by WFNS. Please contact the mapping coordinator if you >
are able to contribute updated data.
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2016 World Neurosurgery Worlkfo

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

Congo, Dem. Rep.

Density of Neurosurgeons per 100,000 Populat

0,005

Rank: 161

Total # of Neurosurgeons: 4
Total Population: 74.877.030
Region: AFR

Source: Survey

Disclaimer: These are the best estimates currently collected by WFNS. Please co

are able to contribute updsated data.
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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

e 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” .....



AN CPEN ACCESS, INTERNATICNAL JOURNAL OF NEUROSURGERY AND NEUROSCIENCES

SURGICAL
NEUROLOGY

INTERNATIONAL Home | Browse articles | Instructions | Submit articles

Surg Neurol Int. 2013; 4: 47.
Published online Apr 3, 2013. doi: 10.4103/2152-7806.110030

PMCID: PMC3622355 d !

Surgery as a Global health issue
Walter D. Johnson’

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




Emergency surgery for
change......

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

Must do

Acute, high-value procedures
that need consistency through
local structures; and less
complex, urgent procedures
that can be delivered through
these same structures.

Acute, high-value procedures
include

- Laparotomy

- Caesarean delivery

» Treatment of open fracture

Lesser complex, urgent
procedures include

« Wound debridement

« Dilation and currettage

« Closed fracture reduction

Should do

High-priority, high-volume
procedures for planned surgery
at the first-level hospital.

Lower-risk procedures include

« Hernia repair

« Contracture release

« Superficial soft tissue tumour
resection

« Gastroscopy

Medium-risk procedures

include

+ Cholecystectomy

« Intracranial haematoma
evacuation

+ Thyroidectomy

» Mastectomy

Cando

Important procedures
potentially needing specialist
support. Ideally, higher-risk
procedures should be done at
tertiary centres, or done at
first-level hospitals with the
assistance of visiting
super-specialist teams.

Examples include

« Thoracic surgery

» Transurethral resection of
prostate

« Uretero-renoscopy

«Vesicovaginal fistula

« Basic skin flaps

« Rectal prolapse repair

» Cataract

« Cleft lip and palate repair

Bl : time for 3

The Lancet Commissions I

Global Surgery 2030: evidence and solutions for achieving
health, welfare, and economic development

@5 ®



Epidemiological trends of TBI
Western World / Japan / Australia

OPIMICOM

Changing patterns in the epidemiology
of traumatic brain injury

Bob Roozenbeek, Andrew I. R. Maas and David K. Mernon

Abstract | Traumatic brain injury (TBI) is a critical public health and socio-economic
problem throughout the world. Reliable guantification of the burden caused by TBIl is
difficult owing to inadequate standardization and incomplete capture of data on the
incidence and outcome of brain injurny, with variability in the definition of TEBI being
partly to blame. Reports show changes in epidemiclogical patterns of TEI: the median
age of individuals who experience TEI is increasing, and falls hawve now surpassed
road traffic incidents as the leading cause of this injury. Despite claims to the contrary,
no clear decrease in TElrelated mortality or improvement of overall outcome has
been observed over the past two decades. In this Perspectives article, we discuss
the strengths and limitations of epidemiological studies, address the vanability in

it= definition, and highlight changing epidemiological patterns. Taken together, thess

analy=es identify a great need for standardized epidemioclogical monitoring in TEL.
Tablo 1 | Age of patlonts with TEI
Roorenbesk, B. et & Nat. Rev. Newrol. 9, 231-236 (2013); published online 26 Februsny 2013;

Study Year of study 0 Medlan %% of patlents
age (years) =50 years

Traumatic Coma Data Banmk®* 15841987 15

UK fowrcentra study*= 13851988

Eurcgean Brain Injury Consortium comna 159095
data sureey™®

Prospective Obhsarvational Cilhwort
Neurctrauma [POCOMN)*

Austrian sevare TEl study™® 15992004

Italian intensive cara unit cohort™ 15972007

AbEreviationc TE, traumatio Brean snpang



Increased age = increased comorbidity

Association Between Comorbidities, NMutritional Status, and Anticlotting Drugs and
Meurologic Outcomes in Geriatric Patients with Traumatic Brain Injury

Tomoya Okazraki', Toru Hifumi', Kenya Kawakita”, Ryuta Nakashima', Atsushi Matsumoto . Hajime Shishido”,
Daiske Ogawa”, Masanobu Okauchi®, Atsushi Shindo®, Masahiko Kawanishic, Takashi Tamiya” Yasuhiro Kuroda'

BACKGROUND: Sewveral studies wsing trauma data
banks and registers showed that age, Glasgow Coma Scale
(GCS), Injury Severity Score, and intraventricular hemor-
rhage were independent factors for neurologic owc omes in
geriatric patients with traumatic brain injury (TBI). How-
ever, these analyses did not comprehensively evaluate
factors particularly associated with geriatric patients. We
aimed to identify factors particularly associated with
geriatric patients that affect neurologic outcomes in TEL

METHODS: Patients aged =65 years who were hospital-
ized consecutively in Kagawa University Hospital with se-
vere TBI beteween 1 January 2008 and 31 October 2015 wers
retrospectively reviewed. We evaluated background factors
particularly associated with geriatric patients, including
¢ omorbidities ([Charlson Comorbidity Index [CCI]), nutr ®ional
status (serum albumin level), and presencefabsence of an-
tiplatelet and anticoagulant drugs, in addition to baseline
characteristics. Multivariate analyses were performed to
identify independent predictors of unfavorable neurologic
ouwicomes (U0), as defined as a Glasgow Ouwicome Scale
score of 1 —3 at discharge from hospital. The association
between CCl and U0 was evaluated in a subgroup analysis.

RESULTS: U0 occurred in 65.0% of 140 patients. Mu lti-
variate analyses showed that the CC (odds ratio,. 1.91; 95%
confidence interval, 1.21—3.29; P = 0.011), age, and GCS
were independent predictors of UD. In subgroup analyses
of patients with an initial GCS score of 1315, the rate of
U0 significanty increased with CCl score (CCI 0, 35.5% CCI
1 or 2, 39.4%; CCI =2, B3.2%; P < 0.01).

COMNCLUSIONS: CCl was an independent predictor of U0
in geriatric patients with severe TBL

BEACKGROLUMND

here is moch in the littrature on owtcomes and poor
progoostic Bctors in geriatric patents with ranmatic brain
injury (TEI}." " Becentdy, several smdies using trauma data
banks and mgisters have reported that age, Ghsgow Coma Scale
(GCS) score, Injury Severity Score (15 5], systolic blood pressure, and
intraventricular hemorrhage (IWH) are independent Bcvors  for
nenrologic outcomes in geriatdc pabents with TBI, using mulo-
variate analysis.™ ™ Howewer, Gctors particularly assodated with
gedatric patdents with trauma, such as medical history, =" " medi-
catons,® and notdtional smms,” werse oot incloded in these
analyses™ #7555 g e not comprehensively evaluated, 50002
Appropriate deteminatdon of Bcrors  predicting  nearologic
outcomes could contribute o clinical dedasions on whether o
initdate or withdraw intensive treatment and may reduce health
care—associated costs.
This smdy aimed to identify Bcwors partculark associaeed with
pedatric patients that predict neurologic outcomes of thess pa-
tents with TBL

METHODS

Study Design and 5etting

This single-center smdy consisted of all patents aged 65 years or
older who wers consecutvely hospitalized in Eagawa Universiby
Hospital with severe TBI bepween 1 January 2008 and 31 Ocwober




TOTAL 2004

LEADING CAUSE
Ischoemic heart disease
Cerebrovoscular diseasa
Lower respiratory infecions
Chronic obstructive pulmonary disease
Diarrhoeal diseases
HIV/ADS
Tuberwlosis
Trachea, bronchus, lung concers
Road traffic injuries
Prematurity and low birth weight
Neonatal infedions and other
Diobetes mellitus

Hypertensive heart disease
Birth asphyxia and birth trauma
Self-inflicted injuries

Stomach cancer

Cirrhosis of the liver

Mephritis and nephrosis

Colon and rectum cancers

RANK %o
| 1 [lschoemicheartdiseose | 122
| 2 |Corebrovoswlordisease | 97
| 3 [Lower respiratory infedions [ 70
|4 | Chronic obstructive pulmonory disease | 51
| 5 |Diarhoealdiseases | 36
| 6 [wwvmos 000000 [ 35
| 7 [Toberwloss | 25
|8 | Trachen, bronchus, lung concers | 23
| 9 [Roodwafficinjuries | 22
| 10| Premoturity ond low birth weight | 20
| 11 | Neonotal infedionsandother | 19
| 12 |Dichetesmellis | 19
| 13 [Moloia |17
| 14 | Hypertensive heartdisesse | 17
| 15 | Binth asphysio and birth rowma [ 15
| 16 |Seltinfliced injuries | 14
| 17 [Stomochconeer [ 14
| 18 |Grhosisoftheliver | 13
| 19 |Mephriisondnephrosis | 13
| 20 [Colonondrecomcancers [ 11

TOTAL 2030
RANK LEADING CALISE
“ Ischoemic heart disease
“ Cerebrovascular disease
“ Chronic obstructive pulmonary disease
n Lower respiratory infections
| 5 | Rood trafficinjuries
n Trachea, bronchus, lung cancers
n Diabetes mellitus
n Hypertensive heart disease
“ Stomach wancer
| 10 |HIvaIDs
“ Nephritis and nephrosis
m Self-inflicted injuries
m Liver cancer
m Colon and redum cancer
m Oesophogus cancer
m Violence
Alzheimer and other dementias
Cirrhosis of the liver

“ Breast concer

Tubercwlosis

Sounce- Wodd health stotistics 2008 (htpe/Swww. who.int whosisfwhostaty2008/en/index_ imd)
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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)



Table 1. Proportion, incidence, and volume of traumatic brain injury (TBI) worldwide by World

Bank income group and WHO region.

| | 11 111 | A Y \'% VI VIl VIl X X X1
P a R = (P)(a) b D = (R)(b) c D/cP D/c
TBI
Incidence
Total TBI (per
Grouping Population p(RTI) Total RTI p(TBIRTI) and RTI p(RTITBI) 100,000) 95% CI1 Total TBI 95% CI
LMIC 6,160,384.,080 0.01308 80,577,165 0.344 27,727,408 0.555 811 488 — 1,134 49 954 794 30,038,453 —
69,871,135
HIC 1,188,267,169 0.01300 15,448,795 0.289 4,464,702 0.249 1,507 710 — 2,304 17,903,925 8,434,783 —
27,373,067
AFR 990,267,592 0.01292 12,798,416 0.344 4,404,063 0.555 801 730 - 873 7,934,534 7,227,131 —
8,641,937
AMR-L 634,315,984 0.01368 8,677,844 0.335 2,906,427 0.504 909 759 — 1,059 5,765,538 4. 811,984 —
6,719,092
AMR- 357,270,594 0.01121 4,004,087 0.289 1,157,181 0.249 1,299 612 — 1,986 4,640,418 2,185,991 —
US/Can 7,094 846
EMR 648,060,427 0.01300 8,425,138 0.330 2,783,097 0.479 897 767 — 1,027 5,814,715 4973 387 —
6,656,043
EUR 916,755,857 0.01201 11,007,015 0310 3,416,926 0.368 1,012 907 —-1,117 9,278,934 8,317,149 —
10,240,718
SEAR 1,928,530,522 001529 29 484 574 0344 10,145,937 0.555 948 794 — 1,102 18.279. 321 15,303,924 —
21,254,717
WPR 1,873,450,273 0.01405 26,331,186 0.336 8,853,523 0511 924 783 — 1,065 17,312,953 14,668,875 —
19957 031
Global 7.348.651,249 939 871-1,007 69,026,412 64,035,331 —
74,017,494

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

The NEW ENGLAND
JOURNAL o« MEDICINE

Decompressive Craniectomy in Diffuse Traumatic Brain Injury
D. James Cooper, M.D,, Jeffrey V. Rosenfeld, M.D., Lynnette Murray, B.App.Sci., Yaseen M. Arabi, M.D.,
Andrew R. Davies, M.B., B.S., Paul D'Urso, Ph.D., Theamas Kossmann, M.D., Jennie Ponsford, Ph.D.,

lan Seppelt, M.B., B.S., Peter Reilly, M.D., and Rory Wolfe, Ph.D., for the DECRA Trial Investigators
and the Australian and New Zealand Intensive Care Society Clinical Trials Group®

DECRA
155 patients
100% in HICs

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Trial of Decompressive Craniectomy
for Traumatic Intracranial Hypertension

P.J. Hutchinson, A.G. Kolias, I.S. Timofeev, E.A. Corteen, M. Czosnyka,
J. Timothy, I. Anderson, D.O. Bulters, A. Belli, CA. Eynon, J. Wadley,
A.D. Mendelow, P.M. Mitchell, M.H. Wilson, G. Critchley, J. Sahuquillo,
A. Unterberg, F. Servadei, G.M. Teasdale, J.D. Pickard, D.K. Menon, G.D. Murray,
and P.J. Kirkpatrick, for the RESCUEicp Trial Collaborators*

RESCUEicp
408 patients
91% in HICs



BEST-TRIP trial — all patients from LMICs

e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 DECEMBER 27, 2012 VOL. 367 NO. 26

A Trial of Intracranial-Pressure Monitoring
in Traumatic Brain Injury

Randall M. Chesnut, M.D., Nancy Temkin, Ph.D., Nancy Carney, Ph.D., Sureyya Dikmen, Ph.D., Carlos Rondina, M.D.,
Walter Videtta, M.D., Gustavo Petroni, M.D., Silvia Lujan, M.D., Jim Pridgeon, M.H.A., Jason Barber, M.S.,
Joan Machamer, MA., Kelley Chaddock, B.A., Juanita M. Celix, M.D., Marianna Cherner, Ph.D., and Terence Hendrix, BA.




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

population

90 &
Y,
B0+
o~ oy ICP-monitoring group
£ 60-
{% Through Day 14 ICE group
- *0 | 100- ICP-monitoring
.__;_E o 20 —_— - group P=0.60
E
01— ICE group
S 304
40 P=0.18
104 0 T T T T 1
0 3 6 o 12 15
0 | | | | I | | | |
a 25 50 75 100 125 150 175 200 225

Days after Injury

Figure 1. Cumulative Survival Rate According to Study Group.
A Kaplan—Meier survival plot based on the prespecified analysis shows the cumulative survival rate at 6 months




BRAIN TRAUMA FOUNDATION US Guidelines
CELEBRATES 20 YEARS

OF SAVING LIVES BTF and AANS

Click Here to Donate Mow

J

Brain Trauma Foundation
Brain Trauma Foundxttlon_
Aupiw Trwwmnn Pannees Navvemmd

vimg b Ontvomms of Sewin

Published 1996, Revised 2000, 2003 ,2007 and 2016



BTF Meeting Salzburg Europe-Usa 1994
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US Guidelines : BTF and AANS
Severe Traumatic Brain Injury
GCS3to8

 First set of guidelines ever published in Neurosurgery

* Well received by the Neurosurgical Community all over the
"Welg[e

* Either translated in different languages as they were (f.I
spanish for Spain and Latino America) or adapted to local
environment (f.l. 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 ....



Al

o~ Cerebral Pressure Thresholds

GUIDELINES MAY BE WRONG AND NEED A CHANGE

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 111
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



The weakness of the evidence based

guidelines : there is no evidence when it is not
necessary

The example of the surgical guidelines
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Guidelines for monitoring and
medical management

* Class I, Il and Il paper

3 standards found (all negative)
* 10 guidelines

* Many options

BTF Study Group , 1996

Guidelines for surgical
management

* Only class lll papers
* No standards found
* No guidelines

* Only options

BTF Study Group , 2006



RECOMMENDATIONS
(see Methodology)
Indications for Surgery

. § . _ E .
e An epidural hematoma (EDH) greater than 30 cm® should be surgically evacuated
regardless of the patient’s Glasgow Coma Scale (GCS) score.

Dissipativo

O GIULIAND
1,234408

May 37

i
J161
2nte: HFS

According to the EBM
\ Evacuation of this hematoma
is optional ...



s it evidence based medicine
neutral ? In other words the
process itself ensures us about
the objective validity of the
published results ??



Steroids for acute spinal cord injury (Review)

Bracken MB

February 2013

THE COCHRANE
COLLABORATION"®

Authors’ conclusions

High-dose methylprednisolone steroid therapy is the only pharmacologic therapy shown to have efficacy in a phase three randomized
trial when administered within eight hours of injury. One trial indicates additional benefit by extending the maintenance dose from
24 to 48 hours, if start of treatment must be delayed to between three and eight hours after injury. There is an urgent need for more
randomized trials of pharmacologic therapy for acure spinal cord injury.



CHAPTER 8

Pharmacological Therapy for Acute Spinal
Cord Injury

KEY WORDS: GM-1 ganglioside, Mehtylprednisolone, NASCIS trials, Pharmacologic therapy, Sygen trials

Neurosurgery 72:93-105, 2013 DO 10.1227/NEU.0b013e31827765C6 www.neurosurgery-online.com

NEUROSURGERY VOLUME 72 | NUMBER 3 | MARCH 2013 SUPPLEMENT | 93

R. John Hurlbert, MD, PhD, Sanjay 5. Dhall, MD ||
FRCSC* Daniel E. Gelb, MD#

Mark N. Hadley, MD* Curtis J. Rozzelle, MD**
Beverly C. Walters, MD, M5¢, Timothy C. Ryken, MD, MSii

FRCSCES Nicholas Theodore, MD&&
Bizhan Aarabi, MD, FRCSCHY




RECOMMENDATIONS

Level |

e Administration of methylprednisolone (MP)
for the treaument of acute spinal cord injury
(SCI) is not recommended. Clinicians con-
sidering MP therapy should bear in mind that
the drug is not Food and Drug Administra-
tion (FDA) approved for this application.
There is no Class I or Class II medical
evidence supporting the clinical benefit of
MP in the treatment of acute SCI. Scattered
reports of Class IIl evidence claim inconsistent
effects likely related to random chance or
selection bias. However, Class I, II, and III
evidence exists that high-dose steroids are
associated with harmful side effects including
death.

Administration of GM-1 ganglioside (Sygen)
for the treatment of acute SCI is not
recommended.




PERSPELCTIVES

Commentary om Steroid Uise for Acute @ CrossMark

Spinal Cord Injury in Latin Amerncar

A Potentially Dangerous Practice Guided by
Fear of | it WDORLD NEUROSURGERY 90: 621-6Z2Z 2, June 201 56

by Teles et al. Wordd Newreswryg BB 342-349, 2016

Steroid Therapy for Spinal Cord Trauma: Where’'s the Evidence?

Ran Harel

The current article by Teles et al'® evaluated the use of MP in
Latin America by using spine surgeons’ questionners. Despite
the current recommendations, 86% of the involved surgeons
were still using MP for spinal cord trauma, a treatment method
with major complication. Of these surgeons, 56.1% believe In
its clinical benefit, 29.3% fear of litigation, 27.1% follow their
hospital protocol, and 3.5% believe that MP has no major
adverse effect. This article is important as it emphasizes the
current recommendations and risks of MP treatment and
educates the surgeons so malpractice lawsuits will not be the
cause for useless treatments.




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



BRAIN TRAUMA FOUNDATION TBI GUIDELINES
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Guidelines for the Management of Severe
Traumatic Brain Injury, Fourth Edition

The scope and purpose of this work is 2-fold: to synthesize the available evidence and
to translate it into recommendations. This document provides recommendations only
when there is evidence to support them. As such, they do not constitute a complete
protocol for clinical use. Our intention is that these recommendations be used by
others to develop treatment protocols, which necessarily need to incorporate con-
sensus and clinical judgment in areas where current evidence is lacking or insuffi-
cient. 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, and to encourage creativity
in treatment and research in areas where evidence does not exist. The communities of
neurosurgery and neuro-intensive care have been early pioneers and supporters of
evidence-based medicine and plan to continue in this endeavor. The complete
guideline document, which summarizes and evaluates the literature for each topic,
and supplemental appendices (A-l1) are available online at https://www.braintrauma.
org/coma/guidelines.

KEY WORDS: Severe traurmatic brain injury, Adults, Critical care, Evide nce-based medicine, Guidelines, Sys-
tematic review
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Guidelines for management of severe head injuries :
changes from 2007 to 2016

Brain
Trauma

FOUNDATIOMN

Blood Pressure Blood Pressure Thresholds Vasser 1990, 1991, and 1993 are

Thresholds was made its own section. studies of pre-hospital care and are no
Studies from pre-hospital longer included.
care are no longer included.

ICP Thresholds Eisenberg. 1988 is no longer | Eisenberg. 1988 is not included for this
included in this topic. topic. This study 1s a Class 2 study of

barbiturates.
Cerebral Perfusion CPP Thresholds was made We split monitoring and thresholds
Thresholds its own section. into separate sections to clarify the
scope and allow for different quality
assessment criteria.
Advanced Cerebral Name changed and scope The name was changed from Brain
Monitoring clarified. Oxvygen Monitoring in order to
Thresholds accurately reflect that several types of
monitoring could be included.
Abbreviations: CPP=cerebral perfusion pressure, CRASH=Corticosteroid Randomization After Significant Head
Injury Trial, CSF=cerebrospinal fluid, ICP=imntracranial pressure, N.A=not applicable, TBI=trawmatic brain injury.




Intracranial Pressure Monitoring

JOURMAL OF NEUROTRAUMA
Wolume 24, Supplement 1, 2007
i Brain Trauma Foundation

Pp. 5-37-5-44

DO 101089 new. 2007 9900

A. Level I

There are insufficient data to support a treatment stan-
dard for this topic.

B. Level IT

Intracranial pressure (ICP) should be monitored in all
salvageable patients with a severe traumatic brain injury

(TBI; Glasgow Coma Scale [GCS] score of 3-8 after re-
suscitation) and an abnormal computed tomography (CT)
scan. An abnormal CT scan of the head i1s one that re-
veals hematomas, contusions, swelling, herniation, or
compressed basal cisterns.

C. Level III

[CP monitoring 1s indicated in patients with severe TBI
with a normal CT scan if two or more of the following
features are noted at admission: age over 40 years, uni-
lateral or bilateral motor posturing, or systolic blood pres-
sure (BP) << 90 mm Hg.

Neurosurgery 0:1-10, 2016

Levelland Il A

There was insufficient evidence to support a Level | or Il A
recommendation for this topic.

Level 1| B

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



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



Original nmeestigation | PACIFIC CODAST SURGHCAL ASSOCIATIHOMN
Compliance With Evidence-Based Guidelines

and Interhospital Variation in Mortality for Patients
With Severe Traumatic Brain Injury

fAarcn L Dawes, MO; Greg O Sacks, MO, MPH: HL Gl Croger, BID. PhD; 1. PeterGroen, MO Chrsty Prestom, BN Deidee Gorospe. Bl

Blaribym Cobven. BN Doreid] L. Mcisthor, PhD, BMPH; Marda M. Russell, MD: Meinda Maggand-Gibbons, MDD, MSHS: Cliffond 7. Ko, MO, RS, MSHS;
for the Los Angeles County Traurma Conscrtiom

“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.




The NEW ENGLAND JOURNAL of MEDICINE | M Engl) Med 2014:370:2121-30.
DOz 101056/ NE)] Mral 2087032

Traumatic Intracranial Hypertension

MNMino Stocchetti, M.D., and Andrew |I.R. Maas, M .D., Ph.D.

Therapy Levels of
Steps Evidence Treatment Risk

Infection or delayed hematoma

Subdural effusion

Hydrocephalus and syndrome
of the trephined

a8 Mot reported Decompressive craniectomny

Hypotension and increased number

r Lewel 11 Metabolic suppression (barbiturates) of infections

& Lewel 111 Hy pothermia Fluid and electrolyte disturbances and infection

5 Lewel 111 Induced hypocapnia Excessive wvasoconstriction and ischemia

Hyperosmolar therapy Megative fluid balance

4 Level 1l Mannitol or hypertonic saline Ilgliﬁiee;n?:jrlir:eia
3 Mot reported Wentricular CSF drainage
___________ S Standard of care !!!!
_ ) We need iCP monitoring ...
2 Lewel 111 Increased sedation Hypotension

Mot Intubation

1 rted Mormocarbic
reporte wentilation

Coughing, ventilator asynchromy,
wentilator-associated pneumonia




* 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.

o From Le Roux et al, 2016




. . Edoardo Picetti, MD*
Letter: Guidelines for the Management of Corrade laccarine, MD?

Severe Traumatic Brain Injury Fourth Edition Franco Servadei, MD*
) *I Servizio Anestesia Rianimazione

To the Edivor: A O Parea
We have read with great interest the new edition of the Brain -Jr%_.;,.rﬁ-?ﬂ Tealy

Trauma Foundation Euidclim_:s for the management of severe ! Newrachirugia e Neurotraumatologia
traumatic brain injury (T'BI)." The authors should be congrat- A.O.U. Parma and A.5.M.IN. Reggio Emilia

Parma and Reggio Emilia, Tealy

a return to an individual-based approach.’’ In the light ot the
above reported considerations, we suggest that a common sense-
based approach (based on published pracrical suggestions) should
be integrated into evidence-based recommendations. The final
target of guidelines is, in our opinion, to help neurosurgeons and

intensivists to cure their patients and nort to l-:EEp at any cost an
asepric “fu:-rmall}r correct. methodology.



In Reply: Guidelines for the Management of
Severe Traumatic Brain Injury, Fourth Edition

To the Editor:
We thank IDrs Picett., laccarino, and Servadei for their

1

thoughttul comments® in relation to the recently published

Guidelines for the Management of Severe Iraumartic Brain Injury,
Fourth Edition.” We share their distress and disappointment with
the gaps that exist in current evidence for important topics. It
is our great hope that the fourth editdon guidelines will inspire

investigartors to complete high-quality studies thar will fill these
gaps. We also fully agree with the Parma group' that published

guidelines should not be viewed as “formally correct.”™ The Guide-
lines should serve as a starting point for individualized patient
care protocols, integrating broad informartion specific to patient
characreristics.




not be made in this document. We hope that investigartors will
urgently seek to address important areas of deficient evidence and
that the new Living Guidelines will provide a rapid mechanism
tor incorporating this new evidence into revised recommenda-
tions which will improve future 1 Bl care. It is our additional hope
that institutional protocols derived from these guidelines will
consider all aspects of severe 1 Bl care evaluated in our document.
Resultant outcomes should not be judged based upon compliance
with only selected components, such as ICP monitoring alone.'"



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

Craniectomy
2. Prophylactic \
Hypothermia

3. Hyperosmolar
Therapy

4. Cerebrospinal
Fluid Drainage

5. Ventilatiomn
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Coma Guidelines: Research MNewes Aoark Ciontact R,

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 |

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

Level Il 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

Stage 1

INITIAL
TREATMENT
MEASURES:

Nurse head up
Ventilation
Sedation
Analgesia

+/- Paralysis

Monitoring:
CVP
Arterial line
ICP

Stage 2
cP =25 OPTIONS:
mm Hg
Ventriculostomy
Inotropes
Mannitol

Hypertonic saline

Loop diuretics
Hypothermia 36-34°C
BARBITURATES NOT
PERMITTED

Continued Medical Treatment*

) ! ) MEDICAL
(stage 2 options) + barbiturates permitted

4-6 hours

Decompressive craniectomy™* - SURGICAL
+ continued medical treatment
(stage 2 options)

ICP > 25 mm Hg
1-12 hours post
start stage 2

Stage 3

RANDOMISE

*If continued medical treatment is drawn no decompressive surgery will be performed at that time. However, decompressive surgery
may be performed later if the patient deteriorates.
**If decompressive craniectomy is drawn barbiturates should not be administered at that time. However barbiturates may be given later
if the patient deteriorates.

Rescue ICP study




Table 1. Comparison of Brain Trauma Foundaton Recommend ations (3rd Edition) for Severe Traumatic Brain Injury and Status of Locally

Available Treatment in Tanzania

Topic BTF Recommendation Data Class” Status in Tanzania
Mositork
Blood pressu= Monitr blood pressurs in all patients 1l Availadla
Oxyp=naton Monitr axyen saturation in all patisnts Ll Availabla
K? Monitr K0P in patients with severe T8I and u Unavailabie
abromal CTscan
Maonitor K in patisnts with ssves T8I and narmal il Unavailabls
CTacanif >2 of fhe fallowing present at admission
age >40 was, wilseml or bilstesl motor
pastadng, S8° <90 mm Hg
Baain oxygen Monitor jgular venous saturation or bain tissue il Unavailabie
oxygen for cesbral angenation
Cambml perfuzon Mooty cembral parfusion paramee s induding ] Unavarlanls
biood flow, axygenation, and metshalizm to
facdtate O°P managamsant
Thresholds
Blood pressus Teat S8° <90 mm Hg u Atemped
Oxy=naton T=at Paoy <60 mm Hg or axygen saturation < 3% Hi] Artzenpiad
Ke T=at ICP =20 mm Hg ] Unable 1 monitar
Use ICP waluzs, clinical findings, and bain €T il Unabls 1 manitar ICP
findings © determine need for vestment
8a=n oxygen Tmat jugular venous satuation <50% or brain w Unable 1 monitar
tissue axygenation tension <15 mm Hg
Cashml parfuson Avoid agg=saive atempts to maintain CPP =70 mm il Unable © maonitor
Hg with fluids and vasopesson bacause of e risk
of ARDS
Targst CPP 5070 mm Hg patents with intact i Unable 1 monitar
prEsswre autosgulaton tolerate higher CPP
Avoid CPP of <50 mm Hg 1 Unasbla 1 monitar
Treatments
Hypenamolar fempy fr elevated KP  Mannil (0.25—1 ghgl is effective u Available and wed
Befom ICP monitasng, use only for signs of u Avallable and used
transtentonal hemniation or pogressive neumiogic
deteromton
No corent =commendation for use of lyparinic —
1alne
Propivwlactic hypothamia Does not dacmass mortality a Unavailabls




Clinical and Radiologic Outcome of a Less
Invasive, Low-Cost Surgical Technique of
Osteoplastic Decompressive Craniectomy

Amos O. Adeleye!

1 Division of Neurological Surgery, Department of Surgery, University Address for correspondence Amos O. Adeleye, MBBS, FPWALCS, FACS,
of Ibadan, and University College Hospital, UCH, Ibadan, Nigeria Department of Meurological Surgery, University College Hospital ,

| Meurol Surg A 2016;77:167-175.

UCH, PMB 5116, Ibadan, 200001, Migeria
(e-mail: ferndoy@yahoo.com).

Decompressive Craniectomy for Moderate and Mild TBI
Concerns are raised occasionally about the need for DC in
moderate and mild TBI, as was performed in some patients
in this study. However, we are aware of a subpopulation of
TBI patients who present (according to the GCS score ) with
a clinically benign TBI, but who have malignant brain
injuries according to CI grading scales like the Marshall
orthe CT Rotterdam score ( =Fig. 4). The indication for DC in
such cases is mainly based on the experience that those
patients with a poor (high grade) Rotterdam CT score or
poor Marshall grade CT findings will develop high ICP
values. %1819 |In essence, a prophylactic DC before occur-
rence of high ICP values was performed, which makes sense
in alow-resource practice: Without doubt the standard of



Guidelines — by high-income countries for
high-income countries

BRAIN TRAUMA FOUNDATION TBI GUIDELINES

Nancy Carney, PhD*
Annette M. Totten, PhD*  (Guidelines for the Management of Severe

Cindy O'Reilly, BS* Traumatic Brain Injury, Fourth Edition

Jamie S. Ullman, MDi

Brain
Trauma Concussion Coma Guidelines Research News About

ADULT

I National Institute for NICE NICE Standards
Health and Care Excellence Pathways Guidance and indicators

A. All regions should have an organized trauma care system.

B. Protocols are recommended to direct Emergency Medical Service (EMS)

personnel regarding destination decisions for patients with severe traumatic

brain injury (TBI).
Home 2 NICE Guidance » Conditions and diseases 2 Injuries, accidents and wounds » Head injuries

C. Patients with severe TBI should be transported directly to a facility with H e a d i nj u ry: a Ssess m e nt a n d ea r' Iy m a n a ge m e nt

immediately available CT scanning, prompt neurosurgical care, and the ability to

monitor intracranial pressure (ICP) and treat intracranial hypertension. Clinical guideline [CG176] Published date: January 2014  Last updated: June 2017  Uptake of this guidance




Brain

Trauma Concussion Coma Guidelines Research News About
FOUNDATION

ADULT

A. All regions should have an organized trauma care system.

B. Protocols are recommended to direct Emergency Medical Service (EMS)

personnel regarding destination decisions for patients with severe traumatic
brain injury (TBI).

C. Patients with severe TBI should be transported directly to a facility with
immediately available CT scanning, prompt neurosurgical care, and the ability to
monitor intracranial pressure (ICP) and treat intracranial hypertension.




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 ?



YOU CAN'T
MANAGE WHAT YOU
DON'T MEASURE

PETER DRUCKER
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Examples of other databases / registries

Results: Neurotrauma

* 1151 neurotrauma cases
— 995 tra‘umatic brain injury (86.4%)
* Ethiopia TR With the help of Bergen University

ey e ' 5000 euros ........

15-44 629
45-64 225
>65 175
112

Archivos de Medicina B B <receim

Home Articlesv Authorsv Editors InDetailv Information~ ContactUs RSS

° COIOm bla Ezgé%trrgls de Neurotrauma: Utilidad en la Investigacion de la Lesion Traumatica

Luis Rafael Moscote-Salazar', Liezel ullque-Caamafio?, Ider Laurato Rivadeneira® and Andres M Rubiano*

TNeurocirujano-Medicina Critica, Red Latino Organizacién Latinoamericana de Trauma y Cuidado Neurointensivo, Bogotd,
Colombia

* UK TARN

THE TRAUMA AUDIT & RESEARCH NETWORK




& CENTER-TBI Associated Participants

HOME PROJECT - Name of principalinvestigator ¢ Participant Organisation Name $ Country
Partici pa nts Monika Bullinger Universitatsklinikum Hamburg-Eppendorf ™ Germany
Marta Correia MRC Cognition and Brain Sciences Unit ER UK
INCLUDE ALSO CENTERS FROM Pablo Gagliardo Fundacidn Instituto Valenciano de Neurorrehabilitacion (FIVAN) &Spain
L/M INCOM COUNTRIES Russell Gruen MNanyang Institute for Technology in Health and Medicine ™ Singapore
Deepak Gupta Neurosciences Centre, AlIMS, Mew Delhi == India

All India Institute of Medical Sciences

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

-

.t

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

i Delhi, India.
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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
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A Cranial and Brain Initiative Research Group
on Neurotrauma
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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

 WENS 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

e Registry useful for
* Quality improvement

e Research



Feasibility of registry

Global Neurotrauma
oot OQutcomes Study (GNOS)

BMUNIVERSITY OF Finddl B STt

W NEURg, -
S PCAMBRIDGE NHS
%, § 4 Addenbrooke’s National Institute for
% K v,

° Health Research




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 TBl worldwide.

* “Snapshot clinician-driven study” methodology
successfully used by the GlobalSurg 1 project which PGedSUfg Africa

BNTRC .

collected data on 10,745 patients undergoing

emergency abdominal surgery from 357 centres in 58

countries.



Primary outcome measure

14-day mortality

Head injury prognosis CRA

These prognostic models may be used as an aid to estimate mortality at 14 days and death
and severe disability at six months in patients with traumatic brain injury (TBI). The
predictions are based on the average outcome in adult patients with Glasgow coma score
(GCS) of 14 or less, within 8 hours of injury, and can only support - not replace - clinical
judgment. Although individual names of countries can be selected in the models, the estimates
are based on two alternative sets of models (high income countries or low & middle income

countries).
Country Choose... B
Age, years Choose... ¥
Glasgow coma score Choose... 5
Pupils react to light Choose... ¥
Major extra-cranial injury? e' Choose... ¥

CT scan available? |

Prediction

Risk of 14 day mortality (95% CI)

Risk of unfavourable outcome at 6 months -

Reset
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Mortality of emerger
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(# Collaborators (1480)

Erratum in
Errata. [BrJ Surg. 2017]

Abstract

BACKGROUND: Surgical mo
outcome surveillance in place
comparing findings across co

METHODS: This was a prosp
data for consecutive patients
hierarchical multivariable logi:

RESULTS: Data were obtaine
low-HDI settings. The overall
increasing to 5-4 per cent by
(69-9 per cent) did so betwee
adjustment, 30-day mortality |
2-97, 1-84 to 4-81) countries.
associated with reduced mort

CONCLUSION: Mortality is th
safety factors may have an in

REGISTRATION NUMBER: N

ErJ Surg. 2016 Jul;103(8):971-958. doi- 10.1002/bjs.10151. Epub 2016 May 4.

Mortality of emergency abdominal surgery in high-, middle- and low-income countries.
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Making a Difference in Cancer Care WITH YOuUr

Developing Resource-Stratified Guidelines in Oncology
to Improve Cancer Care Worldwide

MIAY 29 2015 E ’ f

Cancer incidence is increasing at a fast pace around the world. Nowadays, a disproportionate share of cancer cases and deaths occur
n low- and middle-income countries (LMIC), which generally have limited resources availahle to treat the disease. According to the
SLOBOCZAMN data from the International Agency for Research on Cancer, there were 141 million cases and 2.2 million cancer deaths
Jlobally in 2012. The number of cases is expected to reach 23.6 million in 2030, and most of this burden will fall on LMICs. "2

There are major disparities in cancer control across the world. The ratio
between cancer deaths and the total number of cases is 47% in high-income
countries and 66% in LIMICs, which invest but a fraction of what high-income
countries do in cancer prevention and management. For example, the
economic burden from cancer in the United States, United Kingdom, and
Japan is $183-5460 per patient, but iniSnuth America, India, and China the

Fesource-stratified guidelines are necessary to
effectively fill health care needs and maximize
outcomes in limited-resource regions.




A Guideline-Created Unfreedom
for Women with Breast Cancer

Richard R. Love'* and Reza Salim’ T . - . ' ; 3 T .
e o e e Center. Rarmpa, Bancladech Understanding the Practice of Medicine in .ow- and

Unnarsty Miwaukes, W sa e e M Middle-Income Countries (LMIC)

'Cﬂnespnnding author: Richard R. Love, Email: richardibcriggmail.com; _ ) -
rezasalim02@yahoo.com In discussions of cancer care globally, there appears to be a genuine

lack of awareness of circumstances m LMICs and the mmpact of high-
mcome country guidelines, along with slighting of the important roles
that poverty. human nghts, education. the absence of responsible
governance, and corruption play m the practice of climical medicine,
resulting in equity-insensitive, out-of-touch recommendations. There

importantly. the narrow perceptions of quality assessment in guidelines
creation, the ignoning of broad orgamzational values. and the absence of
due diligence by high-income country experts in suggesting guidelines
for low- and maddle-income countries perpetuate this “unfreedom”™
[21]. “The culture of medicine will have to be transformed™ 1f we are

to be true to our values and measurably improve outcomes for poor
women with breast cancer worldwide [26].



The end justifies the means

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 TBIl is an endemic disease

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

Niccolo’ Macchiavelli, Florence, 1513



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 TBl 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



| 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

* | 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 ( RescuelCP 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

~ 1650 beds in hospital

~ 700 Beds in '\curnsugcry
~ 2 Neuroscience Rese
~ 21 divisions

arch centers s




Burdenko Neurosurgical Institute Moskow , 9 Divisions of Neurosurgery,
13000 operations per year including spine (2 divisions)
Director prof Konovalov and prof Potapov
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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
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RESULTS: 2. Neurosurgeons by region and income group

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

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

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

v' 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






Lancer 2015 May 30;385(9983):2209-19. doi: 10.1016°50140-6736(15)50091-5. Epub 2015 Feb 5. T H E L A N C E T

Essential surgery: key messages from Disease Control Priorities, 3rd edition.
Mock CN', Donkor P4, Gawande A7, Jamison DT®, Kruk ME®, Debas HT®; DCP3 Essential Surgery Author Group.

o Total deaths T .
’ 45 million

_—  Avertabledeaths
/ 23 millien \

\ | ) Surgically - )
| - awvertable deaths™* . |

Deaths avertable
by essential surgeny

1-5 million




THE LANCET

Lancet 2015 May 30;385(9983):2209-19. doi: 10.101650140-8736(15E0091-5. Epub 2015 Feb 5.

Essential surgery: key messages from Disease Control Priorities, 3rd edition.
Mock CM', Donkor P?, Gawande A”, Jamison DT?#, Kruk ME®, Debas HT®; DCP3 Essential Surgery Author Group.




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

ADepartment of Neurosurgery
Humanitas University and Research Institute | Milan, Italy

In press Journal of Neurosurgery



Methods: 1. identification of volume of neurosurgical disease

country third-party meta-analyzed published
registries modeled data data

\ )

combined to glnerate:

Volume of 10 common neurosurgical disease:

1. brain 6. neural tube defects,

2. spinal tumors, 7. stroke

3. hydrocephalus, 8. CNS vascular anomalies,
4. traumatic brain injury, 9. CNS infections

5. traumatic spinal injury, 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

Case number 2014
Total: 239,935
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Are we still publishing about guidelines and
TBI ?? Yes about 70 papers per year

Results by year

Download CSY






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

The NEW ENGLAND
JOURNAL o« MEDICINE

Decompressive Craniectomy in Diffuse Traumatic Brain Injury
D. James Cooper, M.D,, Jeffrey V. Rosenfeld, M.D., Lynnette Murray, B.App.Sci., Yaseen M. Arabi, M.D.,
Andrew R. Davies, M.B., B.S., Paul D'Urso, Ph.D., Theamas Kossmann, M.D., Jennie Ponsford, Ph.D.,

lan Seppelt, M.B., B.S., Peter Reilly, M.D., and Rory Wolfe, Ph.D., for the DECRA Trial Investigators
and the Australian and New Zealand Intensive Care Society Clinical Trials Group®

DECRA
155 patients
100% in HICs

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Trial of Decompressive Craniectomy
for Traumatic Intracranial Hypertension

P.J. Hutchinson, A.G. Kolias, I.S. Timofeev, E.A. Corteen, M. Czosnyka,
J. Timothy, I. Anderson, D.O. Bulters, A. Belli, CA. Eynon, J. Wadley,
A.D. Mendelow, P.M. Mitchell, M.H. Wilson, G. Critchley, J. Sahuquillo,
A. Unterberg, F. Servadei, G.M. Teasdale, J.D. Pickard, D.K. Menon, G.D. Murray,
and P.J. Kirkpatrick, for the RESCUEicp Trial Collaborators*

RESCUEicp
408 patients
91% in HICs



BEST-TRIP trial — all patients from LMICs

the NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 DECEMBER 27, 2012 VOL. 367 NO. 26

A Trial of Intracranial-Pressure Monitoring
in Traumatic Brain Injury

Randall M. Chesnut, M.D., Nancy Temkin, Ph.D., Nancy Carney, Ph.D., Sureyya Dikmen, Ph.D., Carlos Rondina, M.D.,
Walter Videtta, M.D., Gustavo Petroni, M.D., Silvia Lujan, M.D., Jim Pridgeon, M.H.A., Jason Barber, M.S.,
Joan Machamer, MA., Kelley Chaddock, B.A., Juanita M. Celix, M.D., Marianna Cherner, Ph.D., and Terence Hendrix, BA.




