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" ABSTRACT |

The purpose of this study was designed to measure the changes of wound surface area in
thermally burned patients following participation in program of infra Red Laser bio-stimulation.
Thirty subjects, their ages ranged from 20 to 30 years with thermal burn injury participated in this
study. The wound surface area was assessed before, after ten and twenty days of initiation of
treatment (laser bio-stimulation) using metric graph paper method. A statistically significant
improvement was observed after participation in the therapeutic program of laser bio-stimulation,
from the obtained results of this study, it can be concluded that, infra Red laser bio-stimulation is a

beneficial therapeutic modality 1o accelerate wound healing in thermally burned patients.

Key Word: Infrared laser, physical therapy, wound healing.

[ INTRODUCTION |

urn injury represents one of the most

devastating calamities in human

life'®. This is readily understood if

one realize the  paramount
physiological importance of the skin as the
main shield protecting the internal body organs
and as the mediator via which internal body
systems communicating with the
environment®.

Skin can be considered as the mirror
which reflect the mal function manifestations
of different internal body organs, that is why
maintaining healthy skin, correcting and
regaining skin structural and functional
integrity with its pre-injury anatomical and
physiological condition are the main
objectives of burn injury treatment’.

The rich vascularity of the inflammatory
phase of an acute burn, coupled with the vast
amount of ocedema formed, also destruction of
defense mechanisms against bacteria, make the
wound very susceplible to infection®.

Thermal injury causes a great metabolic
& catabolic challenge to the body. Most of the
recent advances in bum treatment and
rehabilitation have come directly from the
increased understanding of the metabolic
demands of a burn injury'* and from the ability
to improve the patients nutritional status to
meet these demands'®.

Thermal injury primarily results in
destruction of the skin and secondarily
involves function of the musculoskeletel
system, because of that it represents a
challenge to the team dealing with such
problems and affect greatly the rehabilitation

Bull. Fac. Ph. Th. Cairo Univ..:
Vol 5, No (2) Jul. 2000




000Z "Inf (Z) ON G [oA
Alufy oae) YL yd g g

Jo 93¢ ueow YPum (sjeWwd] (] pue
arew (1) swuaned gz opnjoul 1dNoOIS ApmIS -¢]

"%S6' 9+ YT

JO on[ea uEsW BAIR PIOdYe pue seak

0C ¢F /g7 95e uedwW JulARYy (J[RWS] ¢ pue
djew ¢) swuaned 1 apnjour TdNoIS [0NU0) -V
:sdnoud omi ojur paudisse azam s109lgns sy
"AUTU JO 9[NJ Y} 0) SUIPIOIDOE BAIR 20BLNS APOq
[P101 JO 954GE 03 ¢ wolf Suiduet o8euaoiad
U ‘UINg pOXIW PR[Bds 10 JWE[ 102IIp
SB PasouSeIP Uda( 2ARY ASY], "SI[NSAI 9Y) 103))e
Aew yorym uonipuod [esidoroyied 1o saunfu
P2IBIDOSSE UB SBY IO IOWS B Sem  WSY]
Jo suou sanuwanxa saddn ayy e uing Suiaey se
{(1dA3Y) [endsoy AisiaAtun Jeyzy-|y e sjun
WINg 0L} PaIoajun[oA Idm A2y) ‘Apnis siy)
ui a1edidued 0) pe)oo[as LM PO SIBAA ()C pue
(7 uoamlaq 95 ul 3urduer syuaned wing ALy,

synlqng

SAOH.LAN
¥ STVITALVIA ‘SLOArdnNs

" PRAIASqO 21om )Fuans
9IISUd) Ul JSBIIDUI UB PUB UOHBZLIB[NISBA
WBdJIUTIS  ‘O0UBISQNS  IB[N[[32  POYSIUILUIP
‘SISOYIUAS UOBR[[0D PISBIIOUI SPUNOM SNOLIRA
JO Juswieal] 92Uy} Ul JOSB| UONBNWNS-01G
Jo [enuajod [BOTUID S SIRISUOWID |QR[IBAR
ale Jeif) saipnis paysiqnd Y1 ‘ISAIMOH
'$192[QNs uBWINY UO YDIRSSAI [BIIUL[D PI[[ONIUO0D
-[[2m JO 2ouenodul 3} SO2I0JUIDL PIOLY [RIIUI]D
ay ur aase| aunadeioy jo Ayuendod oy,

‘sjuaned wing ur Ajje1oads vale
siy) ur 91ep 0] pAjadwos uaaq SRy YoIeosal
pauodar pue pIjONUOd [[am AN A[ANE[I
‘SBurjeay punom uUBWINY UO SIase] ASsouo
MO| JO SI02JJ2 UOHBINWINSOI] 3yl O) paje[al
S2IPNIS [BOIUED JO AJOIROS ® SI @Iy

"MO[S ATOA
st spunom uado jsowr ut ssaoosd Suipeay ayJ
"ssaooad Suleay Jo JudWAdUBYUD pue Surued[d

punom 1oy Aderoyr [eoisAyd 01 pomaja
Anuanbaiy are sounfur wing ylim sjusney
",$89001d Sulfeay punom
dY) JO uouEIIOR} QY] UT JISE| UOHB[NWIS
-01q JO [enuajod 3Y) PRILIIPUE SAIPNIS SOOLIRA
cuononpoid uoBe[[oo ur osealoul p[oj Inoj
Aewrxordde ue sasned saIinind sISB[qOIGT)
UBLINY Ul UDTB[[02 U0 S$IISB[ UOIEB[NWISOIQq
Paleiju] pue UOIN WNISH Jo 98esn oy,
" UOLOUNY ANSST) PUE JBR[[D
Iae 01 9[qe ST UORIPRI JasB] 1BY) JOI[oq oY)
uo paseq si Aderoyy 1ose] ANSUDIUI MO
"SI9PIOSIP poow pue siseLiosd Jo Juaweal)
Ul se [[om Se SJueSe [BpIOOLIIOBQ SB pasn
a1 31| 2[QISIA PuB J2[OIABNN ABPO], ‘Buieay
ANSST) JJBID[AIOL SHYI2UD) UIIOUY Syl AQ pasn
sem JySIuns Se ‘QUIDIPaW Ul 3[01 PIYSI[QRISD
[P B sey  wnaoads  912u3BWon9)e
oyl asneoaq 2LBZ1q A1@1o1dwon
Jou moau rayyau s1 1deouoo oyl pue asn apim
ur Si [00) Juswieal] Y] *SSO[OYLIAIN 'pInsqe
ue wayl 0] wads Aew ‘syoaye onnadersyy
{e1d1Jousq sey Juneay juednyudis sonpoid ey
MO[ 00] S2NISUAIUL JB UOIIRIPEL 1ase| 1Bt Bapl
Yyl 2Ary ‘suoadins uendiSyg Jo 1SON
‘Knful [eutay) pey oym syuoned
JO jusunean JOJ 2[QE[IBAR SI UONBULIOUI
peuwil  Ing ‘wey) Suowe 2w (Apnmis
[BWITUR) 13SBj UOHEB[NUWINS-OIG PUE UOTIB[NWINS
[BoLO9]2 ‘punosenjn yowm Suoure ssaoosd
suneay punom  eN[OB] A[eAanisod yoiym
§]001 jo Ajauea ' poynuapr sistdessyiorsAyd
‘s1mak 0z 1sed ay} duungy
: mmmE.:mom
jo junowe 31sedf ayy 2onpoid pue oiqissod
Se Yonwl Se 2nssn  [BUISLIO OY) OJqQuUIs
‘aqissod se A[pide1 se 9s0[0 01 punom e mo[[e
0] SI juswodeuew punom o [gof owwnn
syl -swoned wng Jo swojqord Jeuoroung
Auew ynum sjeop oym 1sidersyy [eoisdyd 10)
wa[qosd urew ay1 s1 punom Jo Suieoy
"2101 [BIONID
e shed 1sidrioy [eorsAyd yowym ur Anpiqissod

T
i



24.4+3.39 year and affected area mean
value of 24.35%.

Measurement materials

Sterilized transparency film, fine-tipped
transparency marker, carbon paper, metric
graph paper and white paper were used for
WSA measurement.

Methods of evaluation

Measurement of WSA was conducted
for all patients by the same examiner, before
starting the treatment program and after 10 and
20 days of treatment. Three trails were used
for each measurement and the mean score was
reported.

The measurements of burn wound
surface area were taken before the first session
and after 10 days and 20 days post initiation of
treatment. The investigator placed plastic sheet
over the burn (after cleaning with antiseptic
solution) and traced the burn’s perimeters with
a fine tipped transparency marker. The carbon
paper was placed over the metric graph paper,
then the traced transparency film was placed
over carbon paper with a white paper in
between and transcribed the tracing onto the
metric graph paper and counting the number of
square millimeters on the metric graph paper
with in the wound tracing.

Laser application

The laser head was routinely cleaned and
sterilized using Betadine solution before and
after application in each session.

Every patient was placed in a
comfortable sitting or supine position
according to the site of burn in the upper
extremities.
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The burmn area was divided into zones,
each zone equal to the LTU904H retro-
reflective  shield size, 10 minutes laser
application was used for each zone, on daily

bases for 20 days.

All patients in both groups received
equivalent nursing care and physiotherapy
program which include positioning, splinting
and exercises.

_ -~ _RESULTS = _

In the current study, the effectiveness of
LR. laser on bum healing was observed and
recorded. This part is intended to present the
collected data (WSA), before, during and after
application of LR. laser therapy in the study
group and at the same period of the control
group to detect the therapeutic efficiency of
the I.R. laser in burn healing. The units of this
part are presented as follows:

1- Results of the control group

The control group, pre application the
WSA was ranging from 9.50 to 19cm’ with
13.84+3.26cm” mean value. After 10 days of
wound care the mean value of WSA become
11.3+2.81 cm® with mean difference of
2.54cm’ represents 18.35% reduction of WSA.
After 20 days of wound care the WSA mean
value become 9.07+2.65 cm’ with mean
difference of 4.77 cm’ from pre application
value, represents 34.46% reduction of WSA
(Table 1 and Fig. 1).

2- Results of the study eroup

In the study group, pre-application, the
WSA was ranging from 6.72 to 30.02 cm® with
13.59+5.94 cm® mean value. After 10 days of
laser application and wound care the mean
value reduced to 8241446 cm® giving
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Table (2): The percentage of change of burn area (WSA) from pre-treatment, post 10 days and 20 days
after treatment (study group).

Time of evaluation

Pre-treatment

Post 10 days

. value Post 20 days
Statistical Parameter
Mean 13.59 8.24 2.92
% of change frompre | 1 39.36% i 78.51%

Burn Area

Pre-treatment

Wmcﬁ: Area (WSA) oa

Post 10 days

Post 20 days

Time of Evaluation

Fig (2): The mean values of 3 measurements of burn area (WSA) in the study group (IR laser group).

Table (3): The percentage of change of burn area (WSA) from pre

after treatment (Both groups).

-treatment, post 10 days and 20 days

Statistical Burn Area AOBJ
Grou Treatment Grou Control Group

P Pre | Postl | Pre | Post2 | Postl | Post2 | Pre | Postl | Pre | Post? | Postl Post2
Mean 13.59 8.24 13.59 2.92 824 2.92 13.84 | 11.30 | 13.84 9.07 11.30 | 9.07
Mean 5.33 10.67 5.3 2.54 477 223
Difference
T-Value 12.57 13.590 12.583 5.596 8.404 10.092
P-Value 642" 1.45" 5.78!! 1067 7.4478 1.65°
Level of
Significan 1S 1S S L8 LS s
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