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Background :

The Mational Library of Medicine search turped up many imaging studies of Autism,
Schizophrenia and Attention Deficit Hyperactive Disorders. It is clear that hypoperfused
fronal conex dominated the field. The dominance and importance of frontal hypoperfusion
fits our expericnce in dealing with Autism

To study the Performance of autism before and after hemoencephalography (HEG) treatment.
Instrumentation, HEG consists of a computer display that receives reflected Hght and a
spectrophotometric messurement of blosd oxygenation via a headband attach ai the
forehead of the subject and show feedback in graphical and audible form to a subject for
Wl.ﬂ.’jm.

Intensive use of the prefrontal lobe, facilitated by 40 sessions of HEG for 18D autisms,
nge betwesn 3 to 18 years is reporied.

The study shows a direct relatiopship between an improvement of frootal lobe brain
function and trained increases in available of Hood supply. B6% of the subjects show
improvement of cognitive function.

HEG can be used as simple non-invasive additional treatment for aistism,

Hemoencephalography, Infrared, Brain blood flow, Spectrophotometry
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Hemoencephalography (HEG) :

An additional treatment for autism*

Autism was initially deseribed by Leo Kannet
{1943} with three major features were noted : The
first was children's inability to relate themselves in
ordinary woys to people and sitnations from e
beginning of their Life.

The second distinctive featore was the failure
{0 upe language for the purpose of their communi-
cation with other people,

The third charscterictic was described as an
arixiously obsesaive degire for the maintenance of
sameness, Tesulting in o marked limdtation in the
variety of spontaneous activity, Fanhermore their
playing habit was characterized with stereotyped,
repetitive activities and lacking any creative or so-
cinl function.

It iz now also apparent that sutistic children
show & wide moge of non-specific problems; such
a8 lemper tatrums, fears, phobias, sleeping and
behavioral disturbances, in addition 1o their more
specific difficulties, It is also clear that they are far
from having memmal cognitive skills. There are distinct
and deviank cogmitive patiemns associated with the
condition, as well as a tendency to overall mental
retardation,

the development of effective methods for weating
the behavloeal problems process by autistic children,
it is also apparent that sotne autistic individuals
remain hendicapped throwghoud their lives. Treatment
docs not result in & “cure’ or anything closed 1o it
Is it likely that mere can be sccomplished in the
fature?

It is clear that autism has some kind of crganic
basis, although it remains uncertain just what that
basis is. Until recently, the tools to investigate brain
functioning were exceedingly limited, but advances
in brain imaging techniques have opened up new
horizons.

Mew sudies using a varety of different
technlogies show inferesting differonces in the brains
of people with mutism and attention deficit disorders.
Ekectroencephalographic (EEG) stodies taking read-
ings from the surface of the scalp reveal slower
overall electrical activity, Other studies using SFECT
{Singhe Photon Emission Coemputed Tomography)
which can look at deeper structures, have found
reduced Bood flow in the beain's frontal area and
Hmibic system, arcas that are important for impulse
inhibition, when the person with autism and ADD.
ie under stress. This may explain the impulsivencss
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of them, Blood flow was also decreases in the aren of
the siritum, the part of the brain that processes moloe
inhibition. This may coniribute to hyperactivity.
Researchers hove also used PET (Positron Emission
Tomaaraphy) scang 1o measare the rate of gluooss
melabolism in e brain, an indirect meagurement
of beain activity. PET scanning showed decreased
ghicose metabolism in the frontal region of tee beains
in both groups. The frontal anen of e brain, called
pRecive arca, processes incoming Information and
selects out which information s relevant 1o the
person, what needs 10 be acted on, amd what should
b ignores,

The Mational Library of Medicine search
wmed up many brain imaging studies of awism,
attention deficit disorders and schizophrenis, The
liseratwre citation Frequency for hypoperfused brain
rsedules is illustrated. (Figure 1% Knowledge of the
distribution of bypoperfused areas 15 usefol in de-
termining brain arcos o be reated. I is cleared thal
the hypoperfused fromial corex dominates the feld

andd fits our experience in dealing with autism,

Objective

Our ohjective is o prospective clinicol stody
of the perfommance of autistie children before and
after using hemoencephalography (new technigue
neurpleedback) for additional weatment at the fron-

1al areas.

Material
Instrumentstion: Hemoencephalogram (HEG)
which comsisis of a hincomputer display thi receives

reflected light and spectropholometric messurenment

of blood oxypenation via a hendbond weach at the
forehend of the subject and show feedback in graphical
arsl audible form to a subject for voluniary control.
(Figure 2}

Fagwee 1% Beain Imaging ardies show frequency varsis
focation ol fypoperfusion of Schisopluen,
Awtism ad Adrerion Dedicil Disorders

*Reference : The Matbonal Library of Medicine,
Expare! 201} 2002, page 20

Figire
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Hemoencephalogram is a new technigue of
newrofeedback, It is the study of regional Cercbral
Bloed flow (rCBF) and regional Cersbral Blood
Oxypenation. MNewrofesdback using HEG trains the
subject to incrense Blood Now 1o a targeted area of
the brain on demand. Mewrofesdback as we have
knewn it so for, measures e elecirical activity of
the brain, EEG, as a feedback signal to be con-
tridled by the patient. Here we have substitoted
Mood oxygenation data for the same purpose,

You have probably treed 1o shine a flashlight
throngh your hand amd have seen the dark side
light up, Our tissues, Flesh, and hone are ranslscent.
In HEG a light is shone into your beain through
the translucent scalp and skull for the purpose of
determining local blood oxygen levels. (Spectro-
photometry)

The fromnd lobes are particularly asy to reach
from the forehead with a spectrophotometer

heacband. {Figure )

Photoelectric: ceall

Figure 3

The headband (Specirophotometer) is wom
aroundd the subject’s Forehead. Flashing red and in-
frared lights are altermately as an ople=le, The light
collecting. amplifier 15 another wype of oprode. Tt
reaponds 1o the returned light that is reflecied and
refracted by the encounted tfissue, These optodes

are spaced 3 centimelers apart 50 as W conduct
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muost of e available Lght through comical fissue,
{Figure 4}

A computer program, receiving o measure of
each light color, intum, colculiges their rtio and
graphing the value for the patient 1o see, bear and
alter from time o Hme dunmg the treatment session.

The patient will see a moving bar graph on
the beft hand side of the sereen which constitutes an
elfective display, The bar last for a selected few
is replaced by o bar showing the

average position, In this manmer o hisiogram s

aecomds and

generated which continuously compares U currently
varying light ratiee with the just completed average
walue, Eoch vertical wcremsent 15 accompanied by
variably pitched musical lone keyed 1o the ciarrem
bar height. (Figen: 5)

Optodes
Light Path

Fromtal &
Lobe 7

Figure §
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This new technbque of neurofeedback provides
a means to exercise selecied brain areas. The exercise
increases blood flow 1o the chosen brain module.
Capillaries and dendrites: grow with this brain exercise.

An amdible tone has been deviged o increase
in piich and sigmify increased blood oxygenation,
To incrense oxygenation on demand, one merely try
o aitend the highest note in cach trill and wills the

next higher note o sound.

Medhoed

Autistic children should be prepored before
they begin any HEG freatment. Because it's hard 1o
get them o co-operate during the reacment, due to
their social and communication problems which
mikes it bard for them to adapt themselves, They
just don’t want anyone 1o disturh them. IF they are
faced with a new situation or environment, they
become worried with excessive anxicty of cven panic,

S0 it is necessary i keep them clom and relax

during their treatment.

Figure

Weurofeadback wsing Hemosncephalograpsy [HE

Figuns 8

First of all we ask that parents have their
child practice wearing an elastic headbaned similas
1o the hesdband wom dunng ireatment until they

et wsed oo i

Then bring their children to visit the HEG
treatment room so that they can become acquainted
with the p'l:lw. The I'Ih-.r.l.pixl-; shoubd 1ry 1o buld up
a relationship with the child, by showing e our
artificial fish agquarium, some inferesting paclures
aml books. (Figure 6, 7, 8

. . -
Ei3) - Additicnal Treatment for Autism end ADD
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Figwere 10

When they are comforiable with the sur-
rounding in the HEG room, they will express an
wntereat with other children who are having HEG
treatment and want to do the same things that they
are doing. At that time they will begin their own
wreatment. (Flgure 9, 10, 11)

The treatment process 15 devided into len
minute segment. Usually 2 segments (FP1, FPI)
conglitule a subject’s treatmenl session.

At the beginning, the treatment session should
be for only 5 minutes and gradually increase 1o 20

minutes per session, Curing the HEG session, we
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Figure !

iy 1o pet the child o look al some plclures or
books that they like, then help them 1o focus on the
bar graph which mowves upward on the computer
screem and listen to the muosical tones which change
alomg with the bar proph.

It is noticeable that children after receiving
one of two HEG treatment sessions, usually be-

coanie very co-operative with the treatment.
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Subject

The subject groug s comprised of 180 children with autism,

Diagnosis was based on parent interviews regarding the child's social, communication, emotion, and
behavioral functioning, autistic symplems and developmental history, review of prior evaluations and edrly

intervention, school records, clinieal observation of the child and the diagnosis of autism was based on

DEM-IV criteria.

Table 1 Number of children by age group , sex and education

(N=180; Male=153, Female =27)

Age groap (vr.) 3o £12 -18 Mein = 7.2
Educaticn Sex | M F M F F |TOTAL| %=
Therapeutic class 1] 4 12 3 ] 1 59 1238
Kindergarten 27 4 6 1 - 4 a0 20
Girade 1-6 - - ] ] 2 &1 139
Grade 7-0 - : 1 - 17 2 20 111
TOTAL 57 & 2 14 H 5 150 100.0

Table 1 shows oumber of children by age group, sex and edscation,

The total number is L8D clubdren of autism, 3 to 18 vears of age (mean = 7.2)
M:F =

Blule

153

For education, there are
32.8% in therapeutic classes of the hospital
3399 in grade 1-6 of public school

Female

27

561

2L0% in kindergarien

1115 in grade 7-0 of public school

Table 2 Parent by cducation

Foics Education Father Bloiher TOTAL e
Doctorate  degree ) 2 ] 25
| Master degres 41 27 6 1.8
| Bachelor degree 58 81 169 6.9
Centificate 11 18 a0 21
| High schoal 30 7 &7 187
| Grade 6.9 3 13 18 50
TOTAL 180 150 60 100.0

Table X shows the education of the sobject’s parents, there are 68.2% of high educational parents
Idoctorute, master and bachelor degree), 8.1% were produnted from vocational school, 18.7% finished
from high school and 3% berween grade 6-9,

HEG)

Additional Treatrment for Autiam and ADD

ir
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Besult

For the cvaluation of HEG treatment, we analysed from -
1. The averge value of exygenation before and afier HEG treament, tl'm'um 123

Fljw.re I'7

Talde 3 Fromtal corles area by nvernge value of oxygenation before

and afier HEG ireatment

N = 180

Frontal corex Ayerage value of oxygenation
Aren ~ Control Ader 40 sessions increased
min-mas Imean TN-ITEE meEan N1 eAn
FP1 38.7-87.00 51,50 S0030-117. 80 R1E3 1.30-64.45 28.26
FF2 37.4-TE 52 54,48 57.?u-:zt+.m H1.85 360-67.93 .37

Table 3 shows the average value of oxypenation before (control] and after 1 sessions HEG
treatment af e frontal cores aren (FP1, FP2ZL
FPL {left prefromtal area) the average value of oxygenation of the 17 session (comtrod) is betwoen

.7 amd 875 (mean -

increases between 1,300 and 64,45 (mean = 28.26)

FP2 (right prefrontal arca) the average value of oxygenation of the 1" session {control) is belween
174 apad 75.52 {mepn = 54481 and afler 40 sessions. it is bevween 570 ko VAL {imean = BLES), w0t

ivcrenses between 360 and 67,93 (mean = 29370 The nonmal average value of oxygenation is nol lower

than Gl

SAMITE

The nommal average value of oxygenation should not be lewer than 6.

53,567 and ofter A0 sessions it is between 5030 o 11780 (mean = RLE2), 50 i




ML The Characteristic of the lne graplh which shows the total average value of oxygenation in each

session. (Figure 13, 12)

AN = 1029
50 = 66

Meurofeedback using Hemoencephaiogrephy (HES

Sxditional Treatrsent for Autism and ADD,
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., The reports of the parents, the subjects if they coubd write the reports, the repon
cards from the teacher and clinical reports from the therapists and psychiatriss,

Those whose graph show regular patlems with an incoeased average value of oxygenation show
improved behavior and increased leamning abilities as follows :-

1. Concentration and attention.

3, Unaberstanding.

¥ Listesang and following instructions.

4, Improved reasoning, show more paticnee ond better s20f control,

5, Improvement in speech and commumication.

f, .Atl!-e e show appropriate emotions and understand the feeling of others.
IV, The grade poink average ol the .mlbjr::ls whin were learming i the publec schonl.

Table 4 MNumber of childeen by age growp, sex, educatbon amd grade point average
after 40 sessions HEG treatment. (M=81; Male =a%, Female = 11)

Education Grade point average
Age group Increase | Mo change Decrease
Sex 0.5 -1.39 0 05 - 07
(mean={.9%4}) (mean=057 )
GRADE 1-6
Age §-12
Male 35 (] 2
Female 3] 1 1
Ape 12-18
Male 7 1 -
Female 2 7 5
GRADE 7-9
Age B-12
Male 1 - -
Femnle - - -
Age 12-18
Male 17 - -
Female: 2 -
Tatal ] T
% ] 10 4

Table 4 shows that there were 81 subjects who could leam in the public schaol (grade 1-99, 86% of
them could pet increased grade point average afier 40 sessions HEG treaiment,

80  SAMITIVAJ PROCEEDINGS 2004



" Fang was dingnoscd to be sution when he was
4 years old.

He started HEG on 28 November 1999 when
be was 14 yeirs old, smdied in yesr 9 of private
school in Bangkek, After trying to do blood brain
erercise at the prefrontal areas for 40 sessions, be
wrote this report on 14 September 2002

Before [ used the “machine”™ my grades at
schiool were not s0 good, ezpecially in mathematics,
because 1 &id not quite understand the subject, 1
jast did mot feel like studying it and so 1 just let it
g0 by until the course finished.

b poyme understanding of the other subjects
while almost all of the other studemts understand
those subjects well, When there were reporis to do,
1 waes always lazy end would only do them when
they piled wp & bot. T dbdn't want to fail because my
family would blame me if my repon cand came out
with any “07" and 1 would have 1o take the examina-
tion again. Bot 1 didn't know if 1 could pass it
Alsa T would be blamed for not paying attention to
my stodies. My grades were not o satisfactory.

At the beginning of using this machine, I
didn"t feel much change, but my grades started
mm.mmmmdm:mhim“man
30 sesgions, my examination results changed from
foiling in many subjects to just enly eme subject.
My grade point avemge improved graduslly from
2.0 up to 2.79 and higher until finally I could pass
all the subjects, espectially mathematics which
changed to grade 2, 3 and 4. Mow my oversil grade
point has resched 3.26 which made me the first in
iy class, My family and myself are very proud of
it. [ think thot all of this must be due io the wse of
the “HEG machine".

Neurafesdback using Hemosncephalography (HEG) : Additional Treatment for Autism and AD.D.  B1

Fang used HEG at the prefrontal arsas (FPL,
FF2) 20 mimmtes per seasion once & week for 20
seaabons then gradually change to twice a month for
20 sessions and then every 3 wecks and now madn-
tenance ooly once & month.

Report of Fang's mother on 14 September 2002,

After using the machine for almost two Yaars,
we noticed the following changs in Fang “our son™

{1) He is more independent knows how 1o
choose the type of dress he likes. He pay more
atiention to his surroundings and behaves more like
other tecnmgers, for example listening to masic,
knowing the singers and bands.

(2) He expresses hiz emotions more by show-
ing both anger and happiness appropriately. In the
pisit he never ehowed his emotions: to peopls around
him and didin't pay aftention to whatever people
said. He was always in his own world. In schocl he
walked alone and didn't pay attention o the other
students, Mow he can even tell jokes to other people.
He is now interested in people, likes o know who
they are, what he's going io do, Now he know bow
to communicale more with people and wants to
make friends. ;

(3) His leamning skills ane improving notice-
ably. Before he couldn’t understand arithmetics at
all. He was confused and couldn't even memorize
the “multiplication 1able™, He had difficulty with
mathematics caleulation. His grade were around 0
to 1 oaly. Mow he can understand this subject well,
he isn’t afraid of it anymore. His corrent grade
avernge in this subject iz 3 to 4.

(4) He has mwore reasonable, mature thinking.

{5} He resembles the other children of the
same age groap. He was knows the ricks and how
to avoid and get himsell oot of occasional problems.




Pareni’s report | 15 August 2003 )

Pop, a boy 9 years old with problems of
restless, sensitive, fearfol, ahsent - minded, attention
deficit, talk and act repetitively, lack of thinking
and imagination, deficiency in social functions and
learning ability.

He was an mutistic child received treatment
and care from medical doctor since he was two and
half years old. He started talking when he was 4
years old. He could atend regular class in school
when he was 6 years old , but he uwsed memory
rather than understanding in his smdy.

He started the HEG treatment program since
December 1999, Now he smdies in grade 7 in private
school. He could gain more grade of 65-70% instead
of 50% in cach subject. He was improved his leaming
becanse he could understand the lesson better, His
mathematic and arithmetic problem solution was
also improved. He had more attention in listening
and reading. His impulsive behavior was lessen, He
could chat and play with his friends.

I believed that the HEG treatment apparently
evidence my son’s development in all aspects greatly,
%0 our family was very happy.

Condusion

Voluntary contrel of blood flow using HEG;
an additional trestment in the prefronial area of
mﬁsﬂcpﬂmkqﬂhﬂyhmmd.ltis?wenyh
use and very resisiant o movement artifsct and
doses nof respond 10 eye movement, The resolts are
quantifisble a2 a growth in vascularity between
exercise sessions. We believe that the patients who
suffered with brain hypoperfusion can hope for re-
lief with this new technique,
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