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ABSTRACT

Aims: The objectives of this study were to compare the wounds healing between two different surgical
procedures and to evaluate the efficiency of the diode laser on wound healing after intra-oral incision.
Materials and Methods: Experimental study were done on 16 New Zealand rabbits. Two types of wound
incision were made in buccal mucosa of each group, each incision was made by using stainless steel scalpel
blade NO.15 and other was made by Epic X diode laser. Two rabbits sacrificed of each group at 1% ,3 ;7"
and 14" days after procedures. Results: The histological findings of this study revealed that there was a
significant difference for inflammatory cell infiltration in 1% ,3™ | 7" days in two groups, while there was no
significant difference at 14™ days period. Granulation tissue formation appeared higher in diode group , while
scalpel showed less amount of granulation tissue formation . In re-epithelialization of present study at 1% day
all section showed nil scores, re-epithelization of oral mucosa appeared significant difference after three days
,and significant difference also at 7" day between diode and scalpel , no significance differences at 14 days in
two groups. Conclusions: Diode laser has many advantages for use particularly in oral surgery , due to a
better hemostatic ability, but more tissue damage occurs and more inflammatory cell infiltration in site of
incision if compared with group that used of surgical scalpel blade.
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INTRODUCTION

Wound can be defined as an abnormal
condition of cellular structure or function of the
human body, wound occurred due to the
external injury with or without disruption of
connective tissue ®. The healing process of
wound is a complicated pathophysiological
mechanism that contains inflammatory and
proliferative events®.

Surgical scalpels are major tools to make
surgical incision®. The negative effects of
using scalpel blade are bleeding, pain,
especially in highly vascular oral lesion and in
a patient complaint of bleeding diseases .
Laser units are the alternative to surgical blade
on surgeries involving hard and soft operations
5)

Laser is classified into a different type
according to the material of active medium that
made from. Within the diode laser, the active
medium that used is a semi-conductor type in
which a diode pumped directly with electrical
current to create a laser beam, diode laser
energy can cut soft tissue ©. The performance
of the laser is based on peak absorption rates of
each laser wavelength. Certain wavelengths of
the laser like Diode laser have an affinity for
red pigmented structures, which makes them
particularly effective for soft tissue surgery®.
Diode laser wavelengths ranging from 635nm
(red region of the visible spectrum) to 980 nm
(infrared portion of the light spectrum)®.

Aims of Study: the aims of the study were to

estimation of wound healing with various

surgical techniques, and to measure up the
efficiency of diode laser device on wound

healing post-surgery.

MATERIALS AND METHODS

Sixteen male New Zealand rabbits aged
between 3 to 4 months and weight between
1.25 and 1.5 kg, were used. They were kept in
animal house at standard environment, and the
animals were kept at environmental
temperature of 30 = 5 Co and all they received

same amount of nutrition.

Animal grouping :

After 3 weeks of vaccination by lvermectin
for killing parasites and kept in animal’s house,
rabbits were randomly assigned into two
experimental groups according to the types of
incision. Each group consisted of 8 animals;
two animals  were euthanized at
1Day,3Days,7Daysand 14 Days’ time intervals.
Group 1: Stainless steel surgical blade wound
incision. In this ,group incision was made by
scalpel on buccal surface in oral mucosa of the
rabbits.

Group 2: Diode laser wound incision (Epic™
X). In this group incision was made by diode
laser on buccal surface in oral mucosa of the

rabbits.

Surgical procedure
The

followed a standardized protocol that used

performed surgical procedures

in  Mosul  University [/ College of
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Dentistry/Department of Oral and Maxillofacial
Surgery so as not to influence the surgical
trauma during operation.
Anesthetized rabbit by
administered of (0.6 CC) Ketamine with

each slowly
Xylazine Hydrochloride per one kilogram. The
surgical site in the oral cavity was disinfected
by Chlorhexidine Gluconate %0.2 pre-incision.

Similar depth and size of incisions (0.5cm
length and 0.2 cm depth by using Vernia) were
made on buccal surfaces of oral mucosa on
each rabbit that included in this experiment, we
selected oral mucosa of rabbits because oral
histology of New Zealand rabbit resemble
lining mucosa of human. The incision was
performed using either a stainless-steel scalpel
blade No. 15, or diode laser (Epic™ X diode
laser). All wounds were left opened.

Parameter for Diode laser

The setting of diode laser device and laser

tip selected according to manufacturer

recommendation. The diode laser wavelength
was (940 £ 10nm), Mode (CP1) Peak Power
(2.7 W) Avg. Power (0.9 W) Pulse Interval (0.2
ms) Pulse Length (0.1 ms) Duty Cycle (30%)
Tip Type (E4). The Pre-initiated tips diameter
were 400pm and 4mm length (in contact mode,
pulse modulation 100 microseconds (on) pulse
duration 200 microseconds (off) pulse interval)
was used.

Histological analysis

After euthanasia was confirmed , the tissue
in the area of incision was immediately
dissected from buccal mucosa and introduced
in a solution of 10% Neutral Buffered Formalin
(NBF). The specimens were harvested, and
sections of 5 microns in thickness and stained
with hematoxylin/eosin  (H&E) stain for
The

measurements were done under a

histometric
light

histological  analysis.
microscope connected to a digital camera at
magnification of x10and x40. depending on
Criteria in (Tables 1, 2 and 3).

Table (1) : Criteria of inflammatory cells infiltration (scoring): (15, 16)

A WN P

the field (X10).

Nil No inflammatory cells seen in the field of operation (X10).

Mild When inflammatory cells present in few numbers, less than % of the field (X10).
Moderate inflammatory cells could be seen in more than % of the field (X10).

Severe or abundant when inflammatory cells present in huge numbers, more than % of

Table (2): Criteria for granulation tissue formation (Scoring):(15, 16)

B wWODN P

Absent of granulation tissue formation in wound.

Quantity of granulation tissue formation in the wound gap is scanty.
Amount of granulation tissue formation is moderate in tissues.

Total amount of granulation tissue formation in the wound is profound.
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Table (3): Criteria of re-epithelization (Scoring):(17)

A WNPELO

Re- epithelization at the edge of the wound.

Re- epithelization covering less than half of the wound.

Re- epithelization covering more than half of the wound.

Re- epithelization covering the entire wound, irregular thickness
Re- epithelization covering the entire wound, normal thickness.

These slides sections obtain from mesial,
middle and distal region of 1 cm incision in

order to exam complete sits of incision.

Statistical analysis

The study used non-parametric u-test
(Mann-Whitney),

study between two groups and data not

because its comparative

followed specific disruption.

RESULTS

All rabbits tolerated this procedure well and

Scoring
P

1st day

H DIODE

35
3
25
15
1 225
15
0.5
0

3rd day

recovered after surgery without any serious
complications.

Histological findings
At The First Day
At 24 hours the

infiltration showed the mean of scores were

inflammatory cells

high in both groups (Figure.l , Table 4 and
Table 5). Granulation tissue formation was
recorded low at first day in scalpel and diode
groups (Figure.2 , Table 4 and Table 5) . Mean
of the re-epithelization criteria also recorded
lowest in both groups at this period (Figures 3,
4 and 5).

7th day 14th day

SCALPEL

Figure (1): Inflammatory Cells Infiltration Scoring at 1% ,3" ;7" and 14™ Days after Incisions
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Table (4) : Mean of scores of Inflammatory cells infiltration, Granulation tissue formation and Re-
epithelialization for scalpel blade incision groups.

Euthanized day for I.C.1.* means of G.T.F.* means of Re-epithelization
scalpel group scores scores means of scores
1 2.5 15 0
3" 15 2 0.5
7" 1.25 15 2.75
14" 1 15 4

Table (5): Mean of scores of inflammatory cells infiltration, granulation tissue formation and re-
epithelialization for Diode laser (Epic™ X diode laser) incision groups.

Euthanized day of I.C.1.* means of G.T.F.* means of Re-epithelization
diode group scores scores means of scores
1% 35 1.25 0
3 3.5 3 0.25
7" 2.5 2.75 1.75
14" 1 3 3
3.5
3
2.5
2 2
S 15
o 2
05 I 15 15 15
0
1st day 3rd day 7th day 14th day

EDIODE m SCALPLE

Figure (2): Granulation Tissues Formation Scoring at 1st ,3rd ,7th ,and 14th Days after Incisions

5

Scoring
P

4
2.75
1
0 0 0.25 B:5
—-—

1st day 3rd day 7th day 14th day

W DIODE SCALPLE

Figure (3): Re-epithelization of oral mucosa Scoring at 1st ,3rd ,7th ,and 14th Days after Incisions
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«— 0

Figure (4): Histological section of scalpel blade incision at 1st day 1,infalmmatorty cells.2,
granulation tissue 3, Re-epithelization.

Figure (5): Histological section of diode laser incision at 1st day 1,infalmmatorty cells.2,
granulation tissue 3, Re-epithelization.

At The Third Day

According to our results and histological

analysis at 3rd day after procedure, we found a
high number of inflammatory cells infiltration
present in diode laser incision. While, the

group
inflammatory cells infiltration (Figure 1). In

scalpel showed lowest count of

granulation tissue formation criteria, our result

showed that the quantity of granulation tissue

formation higher in the diode followed by
scalpel group incision at 3" daytime period
(Figure.2,Table 4 and Table 5). Depending on
histometric analysis, re-epithelization of the
wound at 3rd day seem the diode and scalpel
showed close records in two groups, that are
the re-epithelialization only on the edges of the

wound (Figures .3, 6,and 7).
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Figure (6): Histological section of scalpel blade incision at 3" day1,infalmmatorty cells.2,
granulation tissue 3, Re-epithelization.

Figure (7): Histological section of diode laser incision at 3" day. 1,infalmmatorty cells.2,
granulation tissue 3, Re-epithelization.

At The Seventh Day
At day seven, the inflammatory cells

infiltration scores were minimum in scalpel
group, while, the mean of inflammatory cells
infiltration was highest in the diode group
(Figure 1). Granulation tissue formation scores

were highest in the diode, intermediate in the
scalpel (Figure 2). Re-epithelization of wound
was highest in the scalpel, whereas, diode
group showed the lowest record in compared
with scalpel incision (Figures 3, 8, and 9).
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Figure (8):Histological section of scalpel blade incision at 7" day 1,infalmmatorty cells.2,
granulation tissue 3, Re-epithelization.

Figure (9): Histological section of diode incision at 7" day 1,infalmmatorty cells.2, granulation
tissue 3, Re-epithelization.

At The Fourteenth Day to the slides sections and histometric analysis,

Inflammatory cells infiltration disappeared  re-epithelization of the wound at 14th day seem
completely in both groups (Figure 1). The completed in both groups with irregular
guantity of granulation tissue formation higher  thickness of epithelium in diode groups
in the diode. They were followed by scalpel  (Figures 3, 10, and 11) .
group incision at 14" day (Figure2) . According

Figure (10) :Histological section of scalpel blade incision at 14" day1,infalmmatorty cells.2,
granulation tissue 3, Re-epithelization.
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Figure (11): Histological secfion of diode laser incision at 14" day1,infalmmatorty cells.2,
granulation tissue 3, Re-epithelization.

DISCUSSION
At the beginning of 21* century many
researches have being achieved on laser

technology. The clinical observation of
incisions that’s made by laser device showed
many advantages on soft tissue surgery, which
includes:  precision, a relatively great
coagulation of blood, with minimum swelling
and scarring in surgical site, and no need for
suture, these benefits were accepted with many
researches ¢,

Monteiro, Delgado et al. 2019 found best
tools that caused less tissues damage on both
epithelial and connective tissue was cold
scalpel blade because no thermal burn occurred
, and this came parallel with current study 2.

Amaral, de Avila et al. 2015 in their study
discovered wound healing will be fastest when
surgical scalpel blade is used for removing of
oral lesions. And Azevedo, Monteiro et al.2016
Found that the scalpel blade create smallest
amount of tissue damage in comparison with
other equipment’s that used in their study. In

addition, Cayan, Hasanoglu Erbasar et al.2019

discovered when scalpel blade used, and the
clinical pictures taken of surgical site for
judgment. Post-surgery showed the wound
healing occurred faster in scalpel blade in
compared with diode group when remove the
same class of oral lesion. In histological part
and clinical observation of wound in present
study showed healing of incisions produced by
scalpel much faster than other groups , came
parallel with Amaral, Azevedo, et al. founds ®
7, 13).

Monteiro, Delgado et.al 2019 in their study
for histological evolution by using different
instruments ,they discovered that the epithelial
and sub-epithelial damage were baggiest and
deepest in diode laser group, diode laser caused
huge damage and thermal tissues artifacts on
both layers of oral mucosa. In present study
histological assessment totally agree with what

Monteiro et.al 2019 established"?.

Romeo et al.2014 in their clinical study
performed on patient suffered from benign oral
lesion ,they found in histological part of their

study .The lesion removed by diode laser have
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huge inflammatory cells infiltration with tissue
artifacts which is due to higher thermal damage
to the tissue and this came equal with an
existing experimental study in incisions made
by diode laser on buccal mucosa of rabbits.
Satisfactory histological analysis can be
achieved, but need to enlarge safe margin of
biopsy about 0.5 mm to avoid these negative
effects of diode laser. these measures taken
especially in inflammatory lesions such as oral

lichen planus diagnosis®®.

CONCLUSIONS
Although the diode

hemostatic ability, but more tissue damage

laser has better

occurred and extra inflammatory cell
infiltration in site of incisions if compared with
the scalpel group . Scalpel Blade (No.15) even
though has better healing process and decent
cutting of tissue without effect on histological
analysis of specimen ,but scalpel blade was
unable to produced sufficient hemostasis that
specially needed in highly vascular lesion. All
tools have efficient re-epithelization and good

wound prognosis.
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