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È More than 60,000consultations with children
with cerebral palsy( CP)

È Regular follow -up of 1500children with CP

È I am not involv ed with any clinics giving
HBOT.

È I have initiated or particip ated in 4 studies on
HBOT in CP



What is Cerebral palsy?



È Défin itio n : it is an umbrella term that 
describes a group of permanent neurological 
disorders causedby a brain defect or injury, 
that occuredbefore or during birth or in the
fi rst few months of l i fe.

È I t is a non progressive conditio n characterized
by motor and tone abnormal i t ies.



-Congenital (any brain injury or fault y

development of thebrain during int ra uterine

l i fe)

-Anoxic-ischemic injury

-Vascular

-Trauma.

-Infection



Rationale f or HBOT in CP

- lschem ic penumbra

- Increased metabol ism and cell f unct ion

- Increased number of circu lat ing stem cells

- Neovascularizaton



È Developed specifically for assessing changes in gross 
motor function

È Criterion-based observational measure

È 88 or 66 items

È 5 dimensions :
a) = lying and rolling

b) = sitting

c) = crawling and kneeling

d) = standing

e) = walking, running and jumping

È Each item is scored on a 4-points scale :

0 =noinitiation

1 =initiatedactivity

2 =partially completed

3 =completesactivity



GMFCS: Gross Motor Functional Classification
Scale



Expected natural evolution
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Pilot st udy (1998)



È 25 children with spastic diplegia

È 20 Tx, 1.75 ata

È Improvements in gross

& fine motor skills

È GMFM improved

4.9% in one month

È Increased GMFM rate 

was 39 times greater 

than what was expected 

with natural evolution



È Published in « The Lancet » 2001

È 111 patients, 40 Tx, divided in two groups, no other 
interventions

È One group (HBO) treated at 1.75 ATA, 100% O2

È One group (HBA) treated at 1.3 ATA, 21% O2 (mild
hyperbaric treatment or hyperbaric air)

È Genuine Control group removed by Collet



BOTH GROUPS

Clinically and statistically improved with regards to:

È Gross motor function

È Memory, attention

È Functional skills



È The positive effects measured in both groups

were similar and of the same magnitude

(i.e. not statistically different)

È The 2 treated experimental groups improved

respectively 36 & 25 times faster than what 

was expected with natural evolution!



È This study demonstrated that HBOT in
C.P. is ineffectiveé

È The impressive changes were secondary 
to a placebo effecté(even though there 
was no placebo or control group)

Just try to imagine a brain damaged child
maintaining a placebo effect even three months 
after the HB Therapy was over !!!!



È Although the results did not indicate that hyperbaric 

oxygen had any benifit over slightly pressurised air 

(mild hyperbaric treatment), they showed that both 

groups of children improved substancially with respect 

to gross motor function, speech, attention, memory and 

functional skills.

The researchers postulate that either the two 

treatments were equally effective or the mere act of 

participating in a trial that promoted communication 

with other motivated children and parents had a 

positive effect.



È The authors of the trial thought that the children in both 

groups improved because participation in the study 

provided an opportunity for more stimulating interaction 

with their parents. This is speculative, however, 

because there was no evidence to suggest that the 

parents and their children had less time together, or 

less stimulating interaction, before the study begané..

È The possibility that pressurized room air had a 

beneficial effect on motor function should be 

considered the leading explanation.



È éthis leads to confounding results and inappropriate 

abandonment of HBO2T as a potentially valid therapy.

È The best example of this is the study of HBO2T in 

cerebral palsy by Collet et al. in 2001 that, for many, is 

incontrovertible evidence that HBO2T is ineffective for 

this condition [4]é

È We find it disconcerting that such a flawed study is 

forever after held up as the ñgold standardò in the proof 

of HBO2Tôs lack of efficacy in cerebral palsy, despite 

other studies to the contrary [5].



Dr. P Marois 
Dr. M Vanasse 
Dr. Jean Lambert



È 200 fi lesof patients treated (2001-2006)

È 120 casesretained for the study

ÁC.P.diagnosis

ÁMore than 30 Tx

ÁGMFM pre and post treatment

ÁTwo files excluded (results too impressive)
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GMFCS Lev el

1 5 4,2 %

II 16 13,6 %

III 23 19,5 %

IV 40 33 %

V 34 28,8 %



È Protocol

Á 1 hour, 5 days/week, 8 weeks of 1.5 ATA, 100% O2

È Groups:

Á One set of Tx: 118

Á Two sets of Tx: 40

Á Three sets of Tx: 20

È Evaluations

Á GMFM

-Pre treatment

-2 months post treatment
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Nb 118

Age
76,36

mont h s

( 6 years,

4 m on ths)

Ñ 6,9
m on ths

Nb Tx 39,0 Ñ 0,6

Ev aluation
interval

3,9 m on ths Ñ 0,16

GMFM p re 
treatment

36,73 Ñ 2,68
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GM FM P. Value

ch ange

Pre GM FM 1
n :118

3,96 % 0,000

Post GM FM 1

Pre GM FM 2
n :40

3,09 % 0,000

Post GM FM 2

Pre GMFM 3
n :20

1, 7 7 % 0,0 5 8

Post GM FM 3



#Set of 

Tx

Nbof Nbof 

patients Tx

Pre GMFM

GMFM Change

Relative 

change

Set #

1
118 39 36,7 3,9 19 %

Set #

2
40 33 34,6 3,0 16 %

Set #3 20 35 30,4 1,8 8 %
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> 80 % of parents reported:

Á cognitive changes

Á Fine motor changes

Á Communication skills

CONCLUSION

È In this study, analysing the effects of HBOT in C.P., we found that 

the vast majority of children improved significantly (statistically and 

clinically) their gross motor function.

È This confirms the impressive changes measured in our two 

previous studies.



È Ref: SénéchalC, Larivée S,Richard E, Marois P. 
Hyperbaric oxygenation therapy in the treatment of 
cerebral palsy: A review and comparison to current ly 
accepted therapies.

È

Journal of American Physicians and Surgeons.2007; 12: 
109.



1 . Physioth er apy

N
Age 

(ye ar s)
Chan ge

Time 
f r ame

Rate of 
ch an ge

Ru sse l et al.
(19 8 9) 88 4,9 3,7 6 mo ,6/mo

Tr ah an et al. 

(19 9 9) 5 0 3,7 Ñ 1,6 5,7 8 mo ,7/mo
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2. Selective Dorsa l Rhizotom y ÑPh ysiothe r apy

*

n
Age 

(ye ar s)
Chan ge

Time 
Fr ame

Rate of 
ch an ge

Hay s et al. 
(19 9 8)

9 2 7,5 Ñ3, 9 8 5,2 Ñ1,8 12 mo ,5/mo

Nord m ar k et
al. (20 0 0)

18 2,5 ï6 9,6 12 mo ,8/mo

Wrigh t et al. 
(19 9 8) *

2 4 4,8 Ñ1,1 1 1 ,8 12 mo 1, 0 /mo

McLa ughli n et
al. (19 9 4) *

34 7,6 Ñ3, 6 5 9,6 Ñ6,9 12 mo ,8/mo

Steinbo k et al. 
(19 9 7) *

30 4,1 1 1 ,3 9 mo 1, 2 /mo

McLa u ghlin et
4 3 6, 4 5 Ñ3,6 7,2 24 m o 37

,3/mo



3. Ort h er interventio n s

n
Age 

( y ears)
Change

Time 
Frame

Rat e of 
change

Dam iano et a l . 
(1998 ) Strength 
Tra ining

11 8,8 Ñ 2,3 1,1 6 w k s ,8/mo

St einb ok et a l . 
(1997 ) Electrical 
Stimu lat ion

44 7,3 5,9 12 mo ,3/mo

Almeid a et a l . (1997)
Intrath ecal Bac lof en 1 11 6,4 24 mo ,3/mo

Law et a l . (1998) 

Fam il y Cen t ered 

Fu n ction al Therapy

5 Un der 4
17,7 (G oal 
ar ea only)

3 mo

McGibb on et a l . 
(1998 ) Eq u ine 5 9,6

7,4 (E
only)

8 w k s 38


