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Abstract

Many therapeutic methods used to encourage reparative processes of cartilage and
accelerate their healing such as drugs, magneto-laser and so on. Twenty four adult New
Zealand rabbits used in this study. They were divided in to two groups; control and treaded
with He —Ne laser. A square skin flap done on the medial aspect of both auricles followed by
pealing a square piece of cartilage from the auricle then the flaps sutured .The site of the
operation in the rabbits of the treated group were irradiated with He —Ne laser 5mw power for
seven days began after the operation directly. 3 rabbits from each group used for collection
of specimens for histopathological examination at the 1, 2, 4 & 6 weeks post the operation.
Significantly well developed cartilage growth, chondroblasts and chondrocytes invade the
area of the operation .High increase in the thickness of connective tissue in the same area
contain mainly collagen fibers and lesser amount of elastic fibers. He —Ne laser irradiation
raised the mitotic activity of the cartilage cells, activated the reproduction processes in
addition to the intra and extra regenerative repair

Introduction

The cartilage found in the records in auricular injury cases revealed
external ear is of fibro elastic nature which that human bites constitute the most
consists of typical chondrocytes and common cause of injury (42%). This was
yellow elastic fibers provided the matrix followed by falls (20%), automobile
except around the lacunae. accidents (16%), and dog bites (14%). The
Cartilages are known as avascular tissues, most common injury observed was
because most of their cells are far from incomplete amputation of the ear, usually
exchange vessels which are located mostly helical rim tissue loss. Untreated open
in the perichondrium while the nutrients auricular injuries invariably result in
diffuse to the chondrocytes depending on infection, ensuing deformities, and further
the difference between the concentrations, tissue loss, (4).

(D). The therapeutic effect of laser therapy in
For these reasons cartilages have little wound healing had been identified so that
ability for regeneration and it is well a better knowledge about the mechanism
known that they heal by forming fibrous of tissue repair using light energy obtained
tissue scars, (2). in the areas of skin, muscle, ligaments,
Ear surgery can replace ears lost due to nerves, bones and cartilage which respond
injury or correct ear problems such as to doses of light with wavelengths range
awkward folding, unusual smallness or between 600-1000nm, but the amount of
absence of natural folds and curves, (3). energy absorbed varied from one tissue to
The external auricle has a high another even when the wave length remain
potential for injury due to its exposed and constant, (5).
unprotected position alongside the head. A A team of authors explained the
retrospective study looking at hospital enhancing role of laser radiation of blue
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and red regions on the early regenerative
processes, (6) . Many changes occur on the

sub  cellular levels for example
acceleration of collagen and its precursors,
(7).

This is very important for the healing
process especially when known that the
collagen form about 50% of the dry weight
of the inter cellular matrix, (1).

Materials &Methods

Twenty four rabbits were used in this
study . They were  distributed into two
groups, group A as a control and group B
as a treated irradiated with He — Ne laser
General anesthesia induced using a
mixture of Ketamine Hydrochloride and
Xylazin administered intramuscularly, (8).

The surgical field prepared by rubbing
the skin of the medial aspect of both
auricles with  povidon iodine0.75%
solution. Then three sided square skin
flaps done with 4 mm / axis length on each
side. The yellow cartilage exposed and
square incisions with 3 mm / axis done and
pealed out . The skin flap sutured with
simple interrupted stitches using 4-0 silk .
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.

The site of the operation in the treated
group irradiated with a He — Ne laser
632,8 nm wavelength, 5SmW power applied
directly after the operation and daily for 7
days after that with 10 minutes / session,
by direct contact of the beam source on the
line of the incision. Three animals of each
group were anaesthetized and specimens
collected from the edges of the holes left
after pealing of the cartilage to be
consisted of both original and transmitted
tissues.

The specimens sent for
histopathological ~ examination  using
Ordinary Hematoxelin & Eosin stain at the
weeks 1,2, 4 & 6 post the operation. The
dimensions of the square holes left after
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pealing the cartilage measured using a very
small metal ruler at the ends of the same
periods to asses the advance of the healing
processes . The values obtained from
measuring of the holes were estimated
statistically using ANOVA analysis of
variation.

Results
Specimens collected from the
control group one week post operation

showed high infiltration of inflammatory
cells (neutrophils) in the area of operation
with  punctuate hemorrhages. While
specimens collected at the same period
from the group treated He-Ne with laser
showed lesser amount of damaged tissue
and  punctuate  hemorrhages  with
infiltration of neutrophils in the area of
operation. The connective tissue matrix,
which contains mainly elastic fibers and
lesser amount of collagen
Fibers appeared. Chondroblasts and
chondrocytes invade the site of the
Operation they appeared few in numbers.
Specimens  collected from the
animals of the control group two Weeks
post operation revealed infiltration of
inflammatory cells (neutrophils), damaged
blood vessels appeared lesser amount.
Chondroblasts and chondrocytes numerous
in number, the mitosis Division  take
place at the area of operation with thin
layer of elastic and collagen fibers at the
same area .For the same period the animals
of the treated group showed chondroblasts
and chondrocytes high in numbers, mitotic
divisions take place at the area of the
operation. Chondrocytes found in small
clusters, each cluster represents a group of
cell produced by mitotic division.
After four weeks of the operation
samples collected from the control group
showed just few inflammatory cells.
Chondroblasts, chondrocytes and
connective tissue also seen. The area of
operation contain elastic fibers with little
amount of collagen fibers. The treated
group for the same period revealed no
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signs of bleeding and inflammation in the
area of operation. There is an increase in
the cartilage growth in the middle of the
mass so that chondrocytes appeared in the
lacuna ,there is isogenic groups could be
seen ( Figl ), actively synthesized matrix
material showed increase in its growth
also (increase in thickness)containing
mainly elastic fibers and lesser amount of
collagen fibers.

Samples collected after six weeks of
the operation in the treated group revealed
presence of chondroblasts and
chondrocytes in their lacunae. Connective
tissue showed high increase in the
thickness consist mainly elastic fibers and
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lesser amount of collagen fibers. The
animals of the treated group showed very
well developed in cartilage growth in
middle of the area of the operation result
of chondrocytes appeared in their lacuna
the isogenic groups could be seen very
large in numbers at the area of operation
for the same period ,there is high and very
well developed in cartilage growth, there
is actively synthesized matrix material this
cause the total volume of cartilaginous
structure to increase over well growth of
the structure .There is high increase in
thickness of connective tissue in same area
contain mainly elastic fibers and lesser
amount of collagen fibers( Fig 2).

isogenic
group

CT

Fig 1: Specimen taken from the treated
group 4 weeks post operation showed
thickening of the connective tissue and
presence of chondrocytes in their lacuna
and chondroblastsals appear at the area of
operation.

Table 1: Length of axis (mm) / week for
both groups ; Control and treated with
He — Ne laser .

‘ Length of axis (mm) / Week
1. 2, 4m.

week ‘ ‘ week Week
28+ 23+ 16+

Control A 0.089 044 034 1.1+0.85

Group
6".week

Treated B
with He — Ne
Laser

22+ 16+ 09+

058 0.23 034 Sealed

Level of - - * -
Significance

*Significant ** Highly Significant
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Fig 2: Specimen taken from the treated
group 6 weeks post operation showed
increase thickening of the connective
tissue and appearances of isogenic

group
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Treated

- Control

Fig: 3 Length of axis (mm) / week for
both groups; control and treated with
He — Ne laser.

DISCUSSION

The main purpose of this project
was to determine the ability of filling a
defect due to automobile accidents |,
avulsion due to human bites , burns and
frostbites resulting in massive soft tissue
loss (cartilage) with newly formed tissue
which is cartilaginous in origin with just
little fibrous tissue .

The clinical feasibility of this process
depends upon preservation of blood supply
to the cartilage which formed the
boundaries of the hole left after removing
the specimens The cartilage of the ear has
no other blood supply except that supplied
by the overlying skin , (9) . Many authors
proved increasing in the vascularization of
the sites irradiated with low level lasers
and this has been showed to be a laser
specific reaction, (10)

L.L.L.T. enhances microcirculation
and seemed to be unique in normalization
of the functional features of the area
which irradiated with it in addition to rapid
increase in the level of Adenosine, Growth
hormone,GH and Fibroblast growth factor,
FGF. Fiber/capillary, F/C ratio and
Capillary's diameter proliferated the aria
with marked increase in the diameter of
the original blood vessels.(11) . Thus the
first important factor encourage the
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healing was provided by the irradiation
with the He - Ne laser.

Many researches designed to
evaluate different therapeutic methods
which accelerate the healing of grafted
cartilages without or with just little amount
of fibrous tissues, one of these therapeutics
are the low level lasers. A team of workers
found that the laser’s energy absorbed by
the endogenous chromphores located in
the mitochondria and cell membrane,
furthermore, they proved that this energy
potentiate the synthesis of RNA, DNA,
proteins and various enzymes resulting in
cell proliferation and earlier tissue
regeneration, (5) .

When the laser interacts with a
biological tissues, a series of changes
carried out, the therapeutic role of the laser
depends on many multifactor effects on the
body tissues as a whole, some of these
effects take place due to transmission of
the laser energy to an energy of chemical
bonds in addition to non-linear optic
effects like, acoustic, ultrasound, standing
waves and mild ultra- violet radiation
which emerge in to the body tissues, (12).

Fibroblast growth factor FGF-2 has
been applied in vitro to chondrocyte cells
both in monolayer culture and in three
dimensional environments. It has been
established that FGF-2 (also called basic
fibroblast growth factor) is a potent
mitogen for chondrocytes in monolayer
culture and in vivo However, reports about
the use of FGF-2 to culture cartilage tissue
in vitro in a three dimensional
environment have been contradictory. For
example, FGF-2 has been reported both to
cause a waning of the mature phenotypic
characteristics typical of cartilage explants
and increase the rate of proliferation
without affecting the mature phenotypic
characteristics of chondrocyte-seeded
implants in the presence of FGF-2, (13 &
14).

Prostaglandins enhance the
stimulatory effect of Fibroblast Growth
Factor, FGF, (15). In vitro studies have
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shown increase production of
prostaglandins E&F following L.L.L.T.,
(16) .The forward facts explain how the
mitotic processes stimulated in the area of
incision at the early reparative stages and
the increase in the number of the immature
young chondrocytes which then replaced
with mature chondrocytes in addition to
the active interstitial cartilage growth in
the treated group . . 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, (17) , they accelerate
the collagen and its precursor’s
maturation’s, promote the improvement of
microcirculation, , they also activate the
mast cells, (18) The results of this study
agreed with  those  obtained by
Serduchenko and his colleagues, (19)
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