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ABSTRACT

Introduction: Management of gingival enlargement starts with conventional periodontal 
treatment and might be followed by surgical intervention to return the gingiva to its normal 
anatomical and physiological contour. Gingivectomy can be done by various techniques as laser 
and electrocautery. Diode laser as a semiconductor transfer electrical energy into light energy 
allowing easy manipulation of soft tissue. Electrocautery is a controlled, precise application of heat 
used with carefully designed electrodes. 

Materials and Methods: A split mouth study design was done on ten patients having 
bilaterally symmetrical gingival hyperplasia in lower anterior teeth due to chronic inflammatory 
gingival enlargement. In each patient, gingivectomy was done with diode laser at the right side and 
electrocautery at the left side.

Results: Intraoperative parameters included haemostasis and duration of surgery which 
showed no significant difference between both sides while laser showed significant improvement 
over electrocautery regarding instrument sticking. Postoperative parameters included pain which 
showed statically significant difference between both sides at 72hs in favor of electrocautery side, 
and healing index (HI) which showed no significant difference between both sides at 72hs, one 
week and one month postoperatively. 

Conclusion: Both treatment modalities  were efficient in performing gingivectomy  however, 
Electrocautery was superior to diode laser regarding postoperative pain and diode laser has 
advantage over electrocautery regarding instrument performance and showed better improvement 
in healing process.
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INTRODUCTION 

 Gingival tissues enlargements are due to dif-
ferent causes as dental plaque, drugs as (anticon-
vulsants, immunosuppressants & calcium channel 
blockers), underlying systemic disease or local 
iatrogenic factors. Chronic inflammatory gingival 
enlargement considered the most common cause 
of them. Prolonged exposure to bacterial plaque 
leads to infective cellular infiltration accompanied 
with edema.  Gingival tissues will appear soft and 
discolored.  Management starts with   conventional 
periodontal treatment as scaling and root planning. 
However, existence of significant fibrotic tissue in 
the gingival tissues will prevent the adequate re-
quired shrinkage. As a result, the conventional treat-
ment wouldn’t be enough and a surgical intervention 
is mandatory to return the gingival to its anatomical 
and physiological conditions.1- 3 

Gingivectomy is the most common surgical 
procedure for treatment of gingival enlargements. It 
is done by excising the unsupported gingival tissue 
and creating a new gingival margin that is apical 
to the previous one. Performance of gingivectomy 
can be done by various techniques as scalpel, lasers, 
electrosurgical unit and chemicals such as 5% 
paraformaldehyde or potassium hydroxide.4,5,7 

Laser as one of these varieties is a promising 
treatment modality for management of gingival 
enlargement with gingivectomy.  Different types 
of laser exists including diode laser, carbon dioxide 
laser, neodymium-doped yttrium-aluminum-garnet 
(Nd:YAG) laser and chromium:yttrium-scandium-
gallium-garnet. Diode laser as a semiconductor 
transfer electrical energy into light energy by using 
solid elements as arsenide, gallium, indium and 
aluminum.  Soft tissue will absorb the light energy 
emitted from the diode laser greatly while hard 
tissues as teeth and bones have week absorption 
of it. Diode laser with wavelength (810-980 nm) 
is absorbed by chromophores as melanin and 
oxyhemoglobin. It allows easy handling of the soft 
tissue and enhances epithelization and healing. 

At the same time generation of heat will cause 
coagulation and prevent bleeding by sealing the 
blood vessels.6,8-10  

Electrocautery or thermal cautery is a controlled, 
localized application of heat on a soft tissue area that 
needed to be excised. It is used in various surgical 
procedures using carefully designed electrodes. It is 
composed of a heated electrode supplied by direct 
or alternating current which when applied to the 
tissues will achieve hemostasis with varying degrees 
of tissue destruction. The provided hemostasis will 
allow a clear view of the operative field.  11-13.   

The present split mouth study was conducted to 
clinically compare between using diode laser and 
electrocautery in gingivectomy during treatment of 
patients having chronic inflammatory gingival en-
largement.

MATERIALS AND METHODS

 A split mouth study design was done in 
outpatient clinic at faculty of dentistry Umm 
Ulqurra University. Ten patients ranging from 28-
45 years old had involved in the study, all were in 
good systemic health, nonsmoker, and they were 
suffering from bilaterally symmetrical gingival 
hyperplasia in lower anterior teeth due to chronic 
inflammatory gingival disease. Initial therapy 
was done for 2 months including oral hygiene 
instruction, periodontal debridment, and the use of 
chlorhexidine mouthwash0.2% twice daily for two 
weeks. All surgeries were carried out after informing 
the patient the aim of the study and informed consent 
was signed. In each patient, diode laser (for the right 
side) and electrocautery (for the left side) were used 
for gingivectomy in the lower anterior teeth. 

Surgical procedures were performed under 
local anaesthesia. The gingival hyperplastic tissues 
on the right side were excised with diode laser 
(manufactured by Hager & Werken: Germany) with 
wavelength of 975 nm and fibre diameter of 320 
micrometre in contact type mode.  A power setting 
of 8 W was applied in a continuous wave. 

On the left side of the lower anterior teeth 
gingival overgrowth was excised with monopolar 
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electrocautery having a power of 50 W and 1000  
Ω resistance in the cutting mode. Chlorhexidine 
mouthwash was prescribed postoperatively for oral 
rinse twice daily to maintain adequate oral hygiene. 
Ibuprofen 400 mg analgesics three times a day was 
prescribed when needed. Patients were advised to 
stay on soft diet for the day of the procedure. 

Evaluation of parameters:

Parameters in this study were divided into two 
groups, intraoperative and post-operative parame-
ters. Intraoperative parameters included three items. 
First:  Haemostasis   or bleeding which was scored: 
1: None – 2: Self limiting – 3: Requiring light pres-
sure – 4: Requiring coagulation – 5: Requiring li-
gation or Hemoclips. Second: Duration of surgical 
procedure was measured in minutes in each patient 
separately for electrocautery side or diode laser side.   
Third: Instrument performance during the surgical 
procedure was assessed and scored: 1: None – 2: 
Requiring activation of instrument to release tis-
sue – 3: Requiring gentle grasping and removal of 
tissues from the instrument 4: Requiring extensive 
force for removal of tissue from the instrument – 5: 
Tearing tissue when instrument tip is released from 
application site. 14

While postoperative parameters consist of 
another two items including, First: Postoperative 
pain which was evaluated by 10-point Visual 
Analog Scale (VAS) at 24h and 72h. It is a 
horizontal line10 cm in length and was classified 
as follows. Score 0-1 cm- no pain or distress, score 
2-3 cm- annoying, score 4-5 cm- uncomfortable, 
score 6-7 cm- dreadful, score 8-9 cm- horrible and 
score 10 cm- agonizing or unbearable distress. The 
patients were asked to score pain for both right and 
left sides separately.15,16  Secondly: Wound healing 
which was assessed clinically at 72 hours, one week 
and one month using Landry index.17 The healing 
index (HI) scores were based on redness, presence 
of granulation tissues, bleeding, suppuration, and 
epithelialization. The score composed from 1–5  
with score 1 represent very poor healing while score 
5 represents excellent healing of the tissues. 

Statistical analysis

All data were collected in tables and subjected 
to statistical analysis. They were expressed as mean 
± SD percentage whatever needed. Chi-square test 
used to compare between tested groups. (significant 
level was set at 0.05) (IBM SPSS Statistics for 
Windows, Version 23.0. Armonk, NY: IBM Corp.

RESULTS

Ten healthy patients diagnosed having bilateral 
chronic inflammatory gingival enlargement in 
lower anterior teeth participated in this study. 
There age ranging from 28-45 years old (mean ± 
standard deviation: 33±5.37  years). Results of 
various intraoperative and postoperative parameters 
evaluated in this study were as follows:

Intraoperative parameters

Haemostasis or bleeding:  Table (1), Graph (I)

On laser side, there was no bleeding in 6 patients 
(60%) and the bleeding was self-limiting in 4 pa-
tients (40%). While in the electrocautery side there 
was no bleeding in 3 patients (30%) and bleeding 
was self-limiting in 7 patients (70%).  No significant 
difference between laser and electrocautery regard-
ing haemostasis.

Duration of surgical procedure:   Table (2)

At the laser side the mean time taken for the 
surgical procedure was 16.29 min (± 0.7), while at 
the electrocautery side the mean time was 15.74 min 
(± 0.67). No significant difference exists between 
them. 

 Instrument performance: Table (3), Graph (II)

 During the surgical procedure on the laser side 5 
patients (50%) showed no instrument sticking and 5 
patients (50%) required gentle grasping for removal 
of tissues from the instrument. On the other hand, 
the electrocautery side required gentle grasping 
to remove   tissues from the instrument in all 10 
patients (100%). A significant difference exists 
between them with p-value (0.01).
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TABLE (1)  

Diode laser Electrocautery
p-value

n % n %

Haemostasis

None 6 60.0% 3 30.0%

0.178 NS

Self-limiting 4 40.0% 7 70.0%

Requiring light pressure 0 0.0% 0 0.0%

Requiring coagulation 0 0.0% 0 0.0%

Requiring ligation or Hemoclips 0 0.0% 0 0.0%

NS=Non-signifcant, *=significant 

TABLE (2)

Diode laser Electrocautery
p-value

Mean SD Mean SD

Duration of surgical procedure 16.29 0.7 15.74 0.67 0.085 NS

NS=Non-signifcant, *=significant 

TABLE (3)

Diode laser Electrocautery
p-value

n % n %

Instrument 
performance

None 5 50.0% 0 0.0%

0.01*

Requiring activation of instrument to release 
tissue

0 0.0% 0 0.0%

Requiring gentle grasping and removal of tissues 
from the instrument

5 50.0% 10 100.0%

Requiring extensive force for removal of tissue 
from the instrument

0 0.0% 0 0.0%

Tearing tissue when instrument tip is released 
from application site

0 0.0% 0 0.0%

NS=Non-signifcant, *=significant
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Postoperative parameters:

Postoperative pain:    Table (4)   Graph (III)

At 24h the laser side showed 2 patients (20%) 
with annoying pain, 6 patients (60%) having un-
comfortable pain and 2 patients (20%) suffered from 
dreadful pain. While in the electrocautery side 2 pa-
tients (20%) didn’t had any pain, 4 patients (40%)
had annoying pain and 4 patients had uncomfort-
able pain. However this increased pain in the laser 

side showed no significant difference with p-value 
(0.167). At 72h still the pain is increased in the la-
ser side over the electrocautery side with 1 patient 
(10%) had no pain, 3 patients (30%) had annoying 
pain and 6 patients (60%) still having uncomfort-
able pain. In the electrocautery side 8 patients (80%) 
showed no pain and 2 patients (20%) had annoying 
pain. So the increased pain in the laser side at 72h 
postoperatively showed statically significant differ-
ence with p-value of (0.003). 

GRAPH (I) GRAPH (II)

TABLE (4) 

Diode laser Electrocautery p-value

n % n %

postoperative 
pain

24 h no pain or distress 0 0.0% 2 20.0% 0.167  NS

annoying 2 20.0% 4 40.0%

uncomfortable 6 60.0% 4 40.0%

dreadful 2 20.0% 0 0.0%

horrible 0 0.0% 0 0.0%

agonizing or unbearable distress 0 0.0% 0 0.0%

72 h no pain or distress 1 10.0% 8 80.0% 0.003*

annoying 3 30.0% 2 20.0%

uncomfortable 6 60.0% 0 0.0%

dreadful 0 0.0% 0 0.0%

horrible 0 0.0% 0 0.0%

agonizing or unbearable distress 0 0.0% 0 0.0%

NS=Non-signifcant, *=significant 
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Wound healing:  Table (5)  

At 72h, Charring was observed at laser sides 
only while fibrinous slough exists at both sides 
with more obvious presentation at laser side. No 
statistically difference exists between the laser and 
the electrocautery sides regarding healing index (HI) 

with p-value (0.074). On laser side 3 patients (30%) 
showed poor presentation and 7 patients appeared 
with good presentation. The electrocautery side 
showed 7 patients (70%) with poor presentation and 
3 patients (30%) showed good presentation.  After 
one week postoperatively, healing was improved in 
both sides with no statistically significant difference 
between them with p-value of (0.051). The laser 
side showed 2 patients with good presentation 
and 8 patients with very good presentation. While 
in electrocautery side 3 patients (30%) appeared 
with poor healing scores, 4 patients (40%) with 
good score and 3 patients (30%) with very good 
healing score. After one month, improvement in 
healing occurred in both sides with no statistically 
significant difference between them and p-value of 
(0.264). At the laser side one patient  (10%) showed 
very good healing and 9 patients (90%) showed 
excellent healing. The electrocautery side showed 
3 patients (30%) with very good healing and  
7 patients (70%) with excellent healing.

GRAPH (III)

TABLE (5)

Diode laser Electrocautery p-value

n % n %

Wound healing 7 2 
h

Very poor 0 0.0% 0 0.0% 0.074 NS

Poor 3 30.0% 7 70.0%

Good 7 70.0% 3 30.0%

Very good 0 0.0% 0 0.0%

Excellent 0 0.0% 0 0.0%

1 w Very poor 0 0.0% 0 0.0% 0.051 NS

Poor 0 0.0% 3 30.0%

Good 2 20.0% 4 40.0%

Very good 8 80.0% 3 30.0%

Excellent 0 0.0% 0 0.0%

1 m Very poor 0 0.0% 0 0.0% 0.264 NS

Poor 0 0.0% 0 0.0%

Good 0 0.0% 0 0.0%

Very good 1 10.0% 3 30.0%

Excellent 9 90.0% 7 70.0%

NS=Non-signifcant, *=significant 
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Fig. (1) Pre-operative photograph symmetrical gingival 
hyperplasia in the lower anterior teeth.

Fig. (3) One week post-operative photographs. 

Fig. (2) Immediate gingivectomy using diode laser on the right 
side and electrocautery on the left side

Fig. (4) One month post-operative photographs.

Fig. (6)  Immediate gingivectomy using diode laser on the right 
side and electrocautery on the left side

(CASE 1)

Fig. (5) Pre-operative photograph symmetrical gingival hyper-
plasia in the lower anterior teeth.

(CASE 2)
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DISSCUSION

 In chronic inflammatory gingival enlargement, 
surgical excision or gingivectomy are used 
after obtaining an adequate medical history and 
performing nonsurgical periodontal therapy to 
reach functional and esthetical demands. This split 
mouth study was conducted to clinically compare 
between using diode Laser or electrocautery during 
gingivectomy. The split mouth design was chosen 
as it decreases the effect of inter-subject factors that 
may have an influence on the results of the study.18  
Handling properties in both treatment modalities 
showed precise cutting and well defined margins 
accompanied with ease of use. Laser application 
causes minimal or no bleeding during surgery. It 

causes enhancement of clotting factor VII formation 
and changes in molecular structures of collagen of 
blood vessels from trihelical to randomly helical 
polymers and coils.  This will causes shrinkage 
in the vessel’s collagen, sealing the capillaries 
and enhancement of hemostasis. 19,20, 21      On the 
other hand electrocautery provides immediate 
hemostasis with nearly painless wound healing.22  
In the present study, a non significant statistical 
difference exists between laser and electrocautery 
sides regarding hemostasis through the surgical 
procedure. All patients showed either none or self-
limiting bleeding, which gives an indication that 
both techniques were able to form good hemostasis.  
Duration of surgery was measured separately for 

Fig. (7) 72h Gingivectomy using diode laser on the right side 
and electrocautery on the left side.

Fig. (9)  One month post-operative photographs.

Fig. (8) One week post-operative photographs.

Fig. (10)  Dental combination device, Laser plus radio frequency 
(Manufactured by Hager & Werken: Germany)  
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each side in each patient.  Insignificant difference 
exists between mean of both sides,  16.29 (±0.7) 
min at the laser side and 15.74 (± 0.67) min at the 
electrocautery side.  

Significant difference exists between laser and 
electrocautery regarding instrument performance. 
In laser side five patients showed no instrument 
sticking and the other five required gentle grasping 
for removal of tissues from the instrument, while 
all patients in   electrocautery sides showed tissue 
sticking to the instrument tips which required 
gentle grasping for removal. This is in contrast to 
the results of Kumar et al 201523, who found more 
tissue sticking on laser side than electrocautery side 
with easier cutting procedure. However this occurs 
with cases having thick and deep overgrown tissues, 
while in less thick tissue cases laser was much easier 
to use with less sticking on its tip. Postoperative 
pain was measured twice after 24 and 72hs. In 
both times electrocautery gingivectomy showed 
an advantage over laser due to less postoperative 
pain. However this difference was statistically 
insignificant at 24h and statistically significant at 
72h. Pain was controlled in all patients by taken 
(Ibuprofen 400mg tds). Similarly, Kumar et al 
201523 in his study showed higher pain score in laser 
side over electrocautery side with an insignificant 
difference between them. On the other hand, Salawe 
et al 201224 found minimal postoperative pain after 
using diode laser to perform oral biopsy. Also 
Akram et al 2017, reported less postoperative pain 
in laser gingivectomy compared with conventional 
gingivectomy and  they attributed this to the 
heat generated by laser that may inhibit the pain 
receptors. 25 

In this study, fibrinous slough appears at 24h 
and one week postoperatively more obviously at 
laser treated sides than at the electrocautery sides. 
However, the fibrinous slough disappeared from 
all sites during one month examination. Charring 
or carbonization was observed in all laser sides 
postoperatively and did not exist at the electrocautery 
sides. This might be due to the difference in 

temperature achievement between both techniques. 
Electrocautery found to have a lower temperature 
than laser therapy resulting in no carbonization at the 
site of tissue removal with less cell disruption. 26,27  

Evaluation of wound healing during this study was 
done by healing index that was introduced by Landry 
et al 1988 17. This index was used in evaluation of 
healing for different periodontal or maxillofacial 
surgery.28,29,30 Its scoring criteria depends on 
bleeding, redness, existence of granulation tissues, 
suppuration and epithelialization. No statistical 
significant difference in this study exists regarding 
healing index in both laser and electrocautery sides 
at either72h, one week or one month postoperatively. 
However, healing scores throughout the follow up 
period was in favor of laser therapy sides. These 
results agree with the results reported by Kuram 
et al 201523 who found no significant differences 
between laser and electrocautery gingivectomy 
groups regarding   wound healing at 24 h, 72 h, 1, 2, 
4 weeks postoperatively. However, fibrinous slough 
and charring exist in both groups with more charring 
present at the laser sides. In addition, Funde et al 
2015 reported that laser has more advantages over 
the electrocautery for treatment of drug induced 
gingival over growth, however, they mentioned 
that scalpel remains the gold standard treatment 
modality and both laser and elecrtocautery had 
delayed healing which was attributed to the damage 
caused by the lateral heat production. 31

To conclude, within the limitation of this study, 
both treatment modalities diode laser and electro-
cautery were efficient in performing gingivectomy 
for chronic inflammatory gingival enlargement and 
obtaining adequate hemostasis. Electrocautery were 
superior to diode laser regarding postoperative pain. 
However, diode laser has advantage over electro-
cautery in tissue sticking allowing easier instrument 
performance. Wound healing process was statisti-
cally equivalent in both treatment modalities with 
better improvement in healing appeared at laser side 
throughout the healing process. 
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