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

Regular follow -up of 1500 children with CP

am not involv ed with any clinics giving
HBOT.

have Initiated or particip ated in 4 studies on
HBOT in CP




What 1s Cerebral palsy?



Cerebral Palsy %
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£ Définitio n: it is an umbrella term that
descihbes a group of permanent neurological
disorders causedby a brain defector injury,
that occuredbefore or during birth or in the
first few months of life.

£ It Is a non progressive conditio n characterized
by motor and tone abnormalities.



Causes

-Congenital (any brain injury or faulty
development of the brain during intra uterine
life)

-Anoxic-ischemic injury

-Vascular

-Trauma.

-Infection



Rationale for HBOT 1n CP

- Ischemic penumbra

- Neovascularizaton

- Increased metabolism and cell function

- Increased number of circulating stem cells
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Gross Motor Function Measure
(GMFM)

Developed specifically for assessing changes in gross
motor function

Criterion-based observational measure
88 or 66 items

i . _
a) = lying and rolling
b) = sitting
c) = crawling and kneeling
d) = standing

e) = walking, running and jumping

Each item is scored on a 4-points scale :



GMFCS: Gross Motor Functional Classification
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Expected natural e

Expected natural evolution




How it all got started in 1998

Michel, Mathieu and Claudine

Support of Dr Richard Neubauer, Dr Paul Harch and Dr Philip James



Pilot study (1998)



Pilot study (McGill 1998)

Montgomery D, Marois P, Goldberg J, Amar M, et al. Effects of hyperbaric oxygen
therapy on children with spastic diplegic cerebral palsy: a pilot project. Undersea
Hyperb Med 1999;26:235-242.

25 children with spastic diplegia
20 Tx, 1.75 ata
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Double blind study: The controversial Lancet article
Collet JP, Vanasse M, Marois P, et al. Hyperbaric oxygen for
children with cerebral palsy: a randomised multicentre trial.

Lancet 2001; 357:582-586.

£ Published in « The Lancet » 2001

e 111 patients, 40 Tx, divided in two groups, no other
Interventions

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

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

e Genuine Control group removed by Collet




The data observed at end of study:
Equivalent

BOTH GROUPS
Clinically and statistically improved with regards to:

e Gross motor function

e Memory, attention

e Functional skills



The Results

e The positive effects measured in both groups
were similar and of the same magnitude
(l.e. not statistically different)

e The 2 treated experimental groups improved
respectively 36 & 25 times faster than what
was expected with natural evolution!



However: Collet and Government
position:

£ This study demonstrated that HBOT In
CP.isineff ecti vee

£ The impressive changes were secondary
to a placebo effec t éven though there
was no placebo or control group)

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



Lancet’s Editorial
Quebec double blind study involving 111 children

£ 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.



Agency for H Agency for Healthcare Research and Quality
(AHRQ). Systems to rate the strength of scientific evidence.
Evidence Report/Technology Assessment no.47. Rockyville,

Md.: AHRQ; 2003. Available at: http://www.ahrqg.gov/
clinic/epcsums/hypoxsum.htm.Accessed Oct 21,
2007.healthcare Research and Quality (U.S.dept. of Health)

e 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 began e .

e The possibility that pressurized room air had a
beneficial effect on motor function should be
considered the leading explanation.
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Editorial UHM 2012

é t h i asls td cenfounding results and inappropriate
abandonment of HBO,T as a potentially valid therapy.

The best example of this is the study of HBO,T In
cerebral palsy by Collet et al. in 2001 that, for many, is
iIncontrovertible evidence that HBO,T Is ineffective for
this condition| 4] é

We find it disconcerting that such a flawed study Is
forever after held up asthen gdostandar d o 1| n
of HBO,T® lack of efficacy in cerebral palsy, despite
other studies to the contrary [5].

t



Montreal
Longitudinal study
Dr. P Marois

Dr. M Vanasse
Dr. Jean Lambert



e 200 filesof patients treated (2001-2006)

£ 120 casesretained for the study
A C.P.diagnosis
A More than 30 Tx
A GMFM pre and post treatment
A Two files excluded (results too impressive)



Characteristics

Nb: 118
Age 6 years, 4 months
Sexe M 61
F 57
Diagnosis Quadriparesia 87 73,7 %
Diplegia 21 17,8 %
Hémiplegia 6 5,1 %
Others 4 3,4 %
GMFCS Level
1 5 4.2 %
mI 16 1366 %
mEI 23 1955 %
EV 49 33 %
\'J 34 2838 % .




Treatment protocol

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

Groups:

A One set of Tx: 118
A Two sets of Tx: 40
A Three sets of Tx: 20

Evaluations
A GMFM
-Pre treatment
-2 months post treatment

27



Nb 108
Age 76386 (6 yeass, & 6,9
months | 4 months) | months
Nb T 3900 & 05
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GMFM-66 Score
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GiMIEM P, Vallize
chamge
Pre GMFM 1 3,960 %o 0,0000
n:118
Postt GMFM 1.
Pre= GMFM 2 3,099 %o 0,0000
m:40)
Postt GMFM 2.
Pﬂgg@ GMFEMI 3 1,77 9% 0,0058’

~ |Postt GMFM! 3 30



For all the patients

#Setof| Nbof | Nbof | Pre GMAM/ | Relative

Tx |patientsss Tx | GMAM | Changge | change
E ne | 2 | w7 | 39 | B%
WF o | 3| us| 20 | 8%
Set#3| 20 35 | 304 1.8 8 %
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% of children vs GMFM
change

0-2,50b

2,5-5% 5-10 % > 10 %
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Other observations

> 80 % of parents reported:
A cognitive changes
A Fine motor changes
A Communication skills

CONCLUSION

£ Inthis 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.

e This confirms the impressive changes measured in our two
previous studies.



Other studies ( using GMFM as
evaluation tool)

£ Ref: SénéchalC, Larivée S,Richard E, Marois P.
Hyperbaric oxygenation therapy in the treatment of
cerebral palsy: A review and comparison to currently

aceepted therapies.

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



Other studies ( using GMFM as evaluation tool)

1. Physiotherapy

Age Timae Rate of
| (eears) Change frame change
Russel @ [
((989) 4P 3,7 6 mo & hmo
Trahan et al.
(1999) 50 3,7 & 16 5,7 8 mo ;Ao

36




Other studies (GMFM)

2.. Selective

*
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Other studies (GMFM)

3. Oirther interveotions

Age Time Rate of
(yeats) Chams Frame | change
Damiano et all.
(10998) Strepygth 8Bk 23 11 6 wks Sfmo
Teaiming
Steinbek et al.
gb_%% Eilegteigal 73 52 12mo | ,3fmo
fitmuiation
Allme:da eII: all. ((13’:27) 11 6.4 24 o A
Law et al. (2998)
Famiily Centered Under 4 | 3777 ﬁfm‘;;‘)' 3 mo
Funational Thexapy
McGilrbon et al.
| (L998) Equiire 95 ?.'f.ﬁ




