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ABSTRACT

Objective: The present study aimed to assess the
effect of intensive rehabilitation combined with
hyperbaric oxygen (HBO,) therapy on gross motor
function in children with cerebral palsy (CP).

Methods: We carried out an open, observational,

platform-independent study in 150 children with

cerebral palsy with follow-up over eight months to

compare the effects of standard intensive rehabili-

tation only (control group n =20) to standard in-

tensive rehabilitation combined with one of three

different hyperbaric treatments. The three hyper-

baric treatments used were:

¢ air (FiO, = 21%) pressurized to 1.3 atmospheres
absolute/atm abs (n=40);

* 100% oxygen pressurized at 1.5 atm abs (n=32);
and

* 100% oxygen, pressurized at 1.75 atm abs (n=58).

Each subject assigned to a hyperbaric arm was
treated one hour per day, six days per week during
seven weeks (40 sessions). Gross motor function
measure (GMFM) was evaluated before the treat-
ments and at two, four, six and eight months
after beginning the treatments.

Results: All four groups showed improvements
over the course of the treatments in the follow-up
evaluations (p <0.001). However, GMFM improve-
ment in the three hyperbaric groups was signifi-
cantly superior to the GMFM improvement in the
control group (p <0.001). There was no significant
difference between the three hyperbaric groups.

Conclusion: The eight-month-long benefits we have
observed with combined treatments vs. rehabilitation
can only have been due to a beneficial effect
of hyperbaric treatment.

INTRODUCTION

Cerebral palsy (CP) is due to a lesion of the develop-
ing brain, characterized by inadequate muscle tone and
control, often associated with other types of neuro-
developmental delay involving cognitive, communi-
cation and psychosocial skills. Treatments are mainly
focused on exploiting residual cerebral function, and
intensive rehabilitation is recognized to have demon-
strated its efficacy in achieving better function and
autonomy, thus creating a better quality of life [1].

The leading causes for cerebral palsy stem from a criti-
cal reduction of oxygen (O,) delivery to a part of the
developing brain in the perinatal period [2]. The site
of the brain lesion can be localized with cerebral blood

flow measurements using brain single-photon emis-
sion computerized tomography (SPECT) [3,4] because
impaired brain cell nutrition and oxygen delivery are
related to inadequate blood flow. While hypoxia may
cause neuronal death, there is a well-known phenom-
enon called the “ischemic penumbra,” which defines a
volume of tissue surrounding a zone of infarction where
cells receive enough oxygen to survive in an “idling
state,” but not enough to function normally [5]. It has
been suggested that these neurons might be viable much
longer than previously believed [6,7,8], and this is where
regenerative medicine is trying to play a role. Hyper-
baric oxygen (HBO;) treatment has shown reproduc-
ible benefits for more than two decades in hundreds of
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