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Abstract
A total of (twenty four adult New Zealand male rabbits), were used in this study, the animals were

divided into (two groups); control and treated, (twelve rabbits each). All animals were underwent a
whole thickness skin graft transplantation from the lateral aspect of one thigh to the lateral aspect of
the other thigh. Treated group was irradiated with Ga.Al.As. diode Laser (904 nm) wave length and
power (5mW) for (5min./session), (1cm) distance from the suturing line which was (2x2 cm),
dimensions. Irradiation began at the time of transplantation directly and continued for (7 days) after
that. Grafts of both control and treated group were examined clinically daily while (four animals) of
each group were anaesthetized at the (days 3,7&10) post the operation and the samples collected from
them were sent for histopatholgical examination. Clinically all the grafts seen vital and pinkish, while
the line of the incision began to disappear after (3 days) of irradiation with diode laser comparing with
the control group in which the line of incision began to disappear (7 days) after the transplantation, and
the hair began to appear after (7 days) of irradiation with the diode laser while it began to appear (10
days) after the transplantation in the control group. Histopathologically samples manifested little
inflammatory cells and proliferation of primitive microvascularization, after (3 days) of irradiation
while the inflammatory cells were widly diffused at the site of transplantation in the control group for
the dame period, results of examination of the sample collected after (7 & 10 days) revealed more
maturation of the blood vessels and hair follicles which were numerous in addition to accomplishment
of the epithelial migration while the blood vessels and hair follicles were few and the epithelial
migration was rare in the samples collected from the control group for the same period.
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Introduction
Low power laser irradiation has been reported to reduce inflammatory reactions, produce analgesia

and promote regeneration and healing. Its mechanism of action is unknown, one hypothesis is that the
light produces free radicals which have beneficial effects at low concentrations, (1), they accelerate the
collagen and its precursor’s maturation’s, promote the improvement of microcirculation, (2), they also
activate the mast cells, (3). One of these lasers are the diodes, they have been used for therapeutic
applications over the last twenty years, and their use expanded numerously due to the better
understanding of laser-tissue interaction and the development of sophisticated delivery systems, (4).
Experimental works found that the Ga.Al.As. Diode lasers stimulate the human embryonic fibroblast
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cells and maximum increase in collagen production and cell biostimulation after (4 episodes) of laser

treatment at (24 hours) intervals, (5) while the photobiostimulation effect of Ga.Al.As. Diode laser on
the skin grafting suggested much more numerous microvascularization, which is an important
indication for the success of the grafting and the early healing of the grafts, (6). In addition to that;
grafted skin sometimes develop an aberrant pigmentation which represents an unwelcome
complication to an otherwise successful split skin graft resulting in a loss of color match and so it
follows cosmetics but laser therapy succeeded in treatment of such a case, (7). Due to the importance
of skin grafting and the absence of any local previous study on the effect of Low Level Laser Therapy
(L.L.L.T.) on the healing of the grafts, this study was designed to be a preliminary experiment to
highlight the effect of Ga.Al.As. Diode laser on skin grafting.

Materials and Methods

A total of (24 adult New Zealand rabbits) were in this study, they were classified in to two groups;
control and treated, (12 rabbits each). The animals prepared for the surgical procedure by injecting
them with a pre-medication drug; Acepromazine maleate’ (10mg/kg. B.W.) injected i/m, after (10
minutes) a mixture of ketamine  hydrochloride? (10mg/kg. B.W.) and xylazine3(5mg/kg. B.W.)
Injected i/m to the animals, (8). The operation began by removing of a whole thickness skin grafts
(wolf’s graft) of (2x2 cm) dimensions from the lateral aspect of one thigh and placed in a normal
saline solution and similar graft from the other thigh was removed and then the graft of the first thigh
was transmitted to replace the graft of the other thigh. The grafts fixed to the recipient site with
stitches of simple interrupted sutures using surgical silk*3-0, the same thing was done on the other side
then the animals injected with systemic antibiotics; penicillin (1000 iu/kg. B.W.) and streptomycin
(10mg/kg. B.W.) i/m for ( 3 days ) after the operation. Sutures of the animals of the irradiated group
were removed (4 days) after the operation while those of the control group removed after (7 days).
Animals of the treated group were irradiated using a Ga.Al.As. diode laser® with a wave length (904
nm) and power (5 mW) for (5 minutes/session). Sessions began after the operation directly and
continue for one week after that, irradiation with the laser done by directing the beam (1cm) distance
from the suturing line all around the graft. All the animals examined clinically daily looking for the
vitality, elasticity and the color of the grafts while (4 animals) of each group were anaesthetized and
skin samples from edges of the grafts were harvested for histopathological study at the (3%, 7" & 10"
postoperative days)

Results

Clinical examination of the grafts of all the animals revealed that they were vital, elastic and pink
along the period of the study. The clinical and histopathological differences between the control and
treated group are shown in table No.1 & No.2.

Calmivet, vetequinal, S.A., 7200, Lure (France).
?Ketallar, 50mg/ml, Parke Devis co. Gwent, U.K.
*Rompun, 20mg/ml, Partex Holland, B.V.De Hoeve 28

* Ethicon, Ltd, PO Box 408, Scotland, U.K.

*Russian — Polish joint Venture, 103030, Moscow, Russia.
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Table .1: showing the differences in clinical findings between the two groups.

Dipey gy Cenpalggi Gl i Gleaiie T
rd. H
3 Day The grafts were vital, light The Rm'k ct)'lor'\yas stronger.
post R The line of incision began to
. pink in color. .
operation. disappear.
7% Day Hair t.bthles not appeared. Hair follicles began to appear
The line of incision began to . .
post disappear. Absence of the with complete healing of the
operation. haiI[;'Ellic-les marginal incision.
" . . .
10™ Day Hair follicles very rare with Hair follicles numerous and the
post complete healing of the .
. s marginal wounds looked finer.
operation. marginal incision.

Table. 2: showing the differences in histopathological findings between the two groups.

Day Control group Treated group
Little diffused inflammatory cells.
Widely diffused Proliferation of the primitive blood vessels

3t day post operation.

inflammatory cells but
no evidence of
granulation tissue.

was evident through, with newly formed
capillaries were seen. Hair follicles appeared.
Migrating newly formed stratified sequamous
epithelium could be

seen on both sides of the incision, (Fig. 1)

7t day post operation

Collagen fibers in the
dermis were scantly
appeared in addition to
little newly developed
blood vessels while the
area still filled with
inflammatory cells.

Collagen fibers was abundant and new
vascularity was numerous (Fig.2) in addition
to  hyperplastic  stratified  sequamous
epithelium (Fig.3&4), more hair follicles could
be seen, some of them atrophied while others
hyperplastic on their epithelial lining, still
hemorrhagic spots present in addition to
filtering of clots in matrix of the dermis
(Fig.5).

10™ day post operation

Few numbers of hair
follicles and  blood
vessels appeared and
the migration of the
epithelium was still rare
and seen as separated
patches.

Numerous well-developed hair follicles and
capillaries appeared, epithelial creeping
complete and hyaline connective tissue was
abundant.

Figure.1: Treated group (3 postoperative day), appearance of the hair follicles beside the original
skin area (H&E X 20°).

Figure.2: Treated group (7™ post operative day) abundance of collagen fibers at the dermis with
numerous new vascularity, (H&E X 40).

“Original magnification
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Figure.3: Treated group (7™ post operative day) relatively thick matrix with good differentiated and
developed epidermal layer at the line of the incision, (H&E X 10).

Figure.4: Treated group (7™ post operative day) hyperplasia of the epidermis, note its normal
cellularity, (H&E X 40).

Figure.5: Treated group (7™ post operative day) hyperplasia of the hair follicles deeper in the dermis,
(H&E X 40).

Comments
For a skin graft to survive successfully it needs a rapid establishment of a new circulation, (6 & 9),

so the most important note should he mentioned for any skin graft transplantation whether it is carried
out is vivo or in vitro is how to prepare a good microvascularization in the bed of the graft
immediately after placing the donor graft in the recipient site. Results obtained from the treated group
after (3 days) of irradiation revealed that regenerative processes began in this group earlier compared
with the control group, these findings can be attributed to the stimulating effect of the laser therapy
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which enhances the phagocytic activity of the leukocytes in the blood and creates anti-inflammatory

effects, the phagocytes help in getting rid of the dead tissues and prepare the site for new tissue
formation, this fact explain why the site of the operation was widely diffused with inflammatory cells
in the control group while just little inflammatory cells could be seen at the site of the operation in the
treated group,(10). The early proliferation of the primitive blood vessels and well developed
capillaries as well as the migration of newly formed stratified sequamous epithilieum and appearance
of hair follicles in the treated group, laser therapy significantly enhances the microvascularization
of the graft in the irradiated rats using flourescin angiograply, (11). The line of the incision
began to disappear after (3 days) of irradiation while the healing of the marginal incision
accomplished after (7 days) of irradiation, these finding can be explained by the increase of the
portion contents of oxygen in the tissues and by stimulation of the mitotic cell activity as well
as the bactericidal effects which are exerted by the action of the laser therapy, these findings
are in agreement with those obtained by, (12). Samples obtained from the treated group after
(10 days) showed that the site of the operation retain its normal cellularity, these findings
supported by (13) who mentioned that laser therapy accelerates the healing of perforated
wounds, i.e. those involving whole skin thickness, (13), so if the graft margin of the present
study considered as a wound of skin involving all the layers, the healing acceleration ability of
this wound in the treated group can be understood by increase collagen formation, re-
epithilization and mast cells activation which promoted by the laser therapy, activation of the
mast cells help in release of mediators which may be one of the mechanisms by which the
L.L.L.T. accelerates the tissue repair, (3).
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