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Comparison between eletrosurgery and cold blade in tongues of rats. A preliminary
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ABSTRACT
Purpose: To compare tissue cicatrization in the tongue of rats using electrosurgery and the cold blade. Methods: Ten adult male Wistar
rats were divided into two groups of 5 animals each, according to the time of sacrifice (3 and 7 days). Each animal had two incisions, one
made with a cold blade and the other with an electric blade, both of which were approximately 0.5 mm in length. Following sacrifice
of the animals, the tongues were submitted to a histological study in order to classify the presence of angiogenesis, fibroblastic
proliferation, epithelial proliferation and inflammatory cells as good, moderate and weak. Results: The wound made with electric blade
presented a delay in the healing process and a greater inflammatory response as compared with the cold blade, despite the fact that there
was no statistically significant difference (p<0.05). Conclusion: There were no significant statistical differences between electrosurgery
and the cold blade in relation to angiogenesis, fibroblastic proliferation, epithelial proliferation or the presence of inflammatory cells
at any time of evaluation.
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RESUMO
Objetivo: Comparar a cicatrização tecidual com bisturi elétrico e frio em língua de ratos. Métodos: A amostra foi de 10 ratos Wistar,
divididos em dois grupos com 5 animais em cada, de acordo com o tempo de sacrifício (3 e 7 dias).Cada animal teve duas incisões
transversais, com 0,5 mm de comprimento, no dorso da língua, sendo a mais anterior com a eletrocirurgia (experimento), e a mais
posterior, com bisturi convencional (controle). Após o sacrifício dos animais, as línguas foram submetidas a análise histológica para
classificação da presença de angiogeneses, proliferação fibroblástica e epitelial e células inflamatórias em boa, moderada e fraca.
Resultados: Os resultados indicaram que as feridas realizadas com bisturi elétricos apresentaram um retardo no processo cicatricial e
uma maior resposta inflamatória quando comparadas com as feridas do bisturi frio, apesar de não ter havido diferença estatisticamente
significante (p<0.05). Conclusão: Não houve diferença significante entre o bisturi elétrico e frio em relação a presença de angiogeneses,
proliferação fibroblástica e epitelial e células inflamatórias para nenhum dos dois tempos de avaliação.
Descritores: Eletrocirurgia. Cicatrização de Feridas. Língua. Ratos Wistar.
1Research performed at Postgraduate Program in Oral and Maxillofacial Surgery, University of Pernambuco (UFPE), Recife, Brazil.

Introduction

Electrosurgery is a surgical intervention that uses
electricity or, more accurately, high-frequency electrical currents
to achieve its goal1. These high-frequency electrical currents
employed in electrosurgery exceed 100KHz, the most commonly
used ones being those that oscillate between 2mHz and 4mHz.
This type of frequency has the advantage of not producing any
of the harmful effects observed with exposure to low-frequency

electrical currents, such as neuromuscular excitation, ventricular
fibrillation and burns, since it causes only localized deformations.
The electric blade, an electronic apparatus that generates this type
of current, allows us, among other uses, to staunch minor bleeding,
incise and dissect tissues, resect tumors and treat fissures2,3.
However, electrocautery may also cause complications: burns,
electromagnetic interference with other instruments in the
operating suite, produce a smoke plume; and finally affect
pacemakers, implanted cardiac devices, and cochlear implants that
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may malfunction during use of electrocautery4,5,6. Moreover the
electrosurgery can not be used for tissue excision in oral biopsy
leads to tissue destruction that hinders its later histopathologic
examination. For this reason this technique is not recommended
for biopsies5,6,7.

Although the medical literature abounds in studies on the
use of electrosurgery, there continues to be a dearth of studies on
the advantages offered by electrosurgery in the treatment of
inflammatory, hyperplastic or neoplastic diseases of the oral
cavity8. This being so, the present paper sets out to compare the
cicatrization of the mucosa of rat tongues following incisions made
by electrosurgery with that resulting from the use of the cold blade.

Methods

Ten male adult Wistar rats were used for the experiment.
The trial protocol was approved by the Pernambuco University´s
Ethics Committee. The rats were divided into two groups of 5
animals each, according to the time of sacrifice (3 and 7 days). The
same animal had two incisions. The first one was made by the cold
blade placed in the posterior region of the tongue and the other was
made using the electric blade and was placed in the anterior region
of the tongue, both incisions being approximately 0.5 mm in length.

All animals were subjected to surgery under general
anesthesia, which was induced by muscular injection of ketamine
and xylazine diluted 1:1 in a dose of 0.1 ml per 100 g of weight.

The statistical analysis consisted of the comparison of
proportions obtained in related samples (McNemar tests of
marginal homogeneity) and in independent samples (Fisher-
Freeman-Halton test). The 0.05 level of significance was adopted
for each test.

Results

Histopathologically, in relation to the angiogenesis, the
experimental group (electrosurgery) was classified as good at 3
days of postoperative evaluation and as moderate at 7 days (Figure 1
and Table 1). The control group (cold blade) was classified as good
in 40% of the cases, as moderate in the other 40% and as weak in
20% of the animals at 3 days of postoperative evaluation. At 7 days
of evaluation of the control group the angiogenesis was classified
as moderate in 75% and as weak in 25% of the animals (Figure 2
and Table 1).

In relation to the fibroblastic proliferation, the experimental
group at 3 days of evaluation was classified as moderate in 50% of
the cases and as weak in the other 50%, and at the same time of
evaluation the control group was classified as good in 20% of the
cases and as moderate in 80% (Figure 3 and Table 1). At 7 days of
evaluation, the experimental group was classified as moderate in
60% of the animals and as weak in 40% (Figure 4) and the control
group was classified as moderate in 25% and as weak in 75% of
the animals (Figure 2 and Table 1).

TABLE 1 - Classification of angiogenesis and fibroblastic proliferation according to the use of
electrosurgery and cold blade at 3 and 7 days of evaluation

 3 days  7 days  

 Cold blade Electrosurgery Cold blade Electrosurgery 

Angiogenesis     

Weak 1 (20%) 0 1 (25%) 0 

Moderate 2 (40%) 0 3 (75%) 5 (100%) 

Good 2 (40%) 4 (100%) 0 0 

     

Total 5 (100%) 4 (100%) 4 (100%) 5 (100%) 

p value p1=0.50  p1=1.00  

     

Fibroblastic proliferation     

Weak 0 2 (50%) 3 (75%) 2 (40%) 

Moderate 4 (80%) 2 (50%) 1 (25%) 3 (60%) 

Good 1 (20%) 0 0 0 

     

Total 5 (100%) 4 (100%) 4 (100%) 5 (100%) 

p value p1=0.250  p1=0.250  

     

For local anesthesia 0.2 ml of
lidocaine (1:200.000) was infiltrated.
For better exposure of the incisions,
traction of the tongue was done with
4-0 silk thread on the tip of the rat’s
tongue.

In the cold blade incisions
#15 blades were used, while in the
electrosurgical ones the apparatus
used was the KVN BE-02 at a
7MHz duly modulated high-
frequency current (totally rectified
and filtered) in accordance with the
manufacturer’s recommendations.
All the incisions cicatrized by
second intention, no suture having
been used for drawing together
the edges of the wound in any of
the animals.

After sacrifice of the rats
at 3 and 7 days, the tongues were
submitted to histological study
in order to classify the presence of
a n g i o s e n e s i s ,  f i b r o b l a s t i c
proliferation, epithelial proliferation
and inflammatory cells as good,
moderate or weak.

The specimens were fixed
in 10% formol. Semi-serial sections
5µm thick were cut in the sagittal
plane and stained with hematoxylin
and eosin.

1=  McNemar Test
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FIGURE 3 – Cold blade group at 3 days of evaluation showing a
fibroblastic proliferation and the presence of inflammatory cells
(H&E 10X)

FIGURE 4 – Electrosurgery group at 3 days of evaluation showing
fibroblastic proliferation and the presence of inflammatory cells
(H&E 10X)

 
FIGURE 1 – Electrosurgery group at 7 days of evaluation showing
angiogenesis, fibroblastic proliferation and the presence of inflammatory
cells (H&E 10X)

 
FIGURE 2 – Cold blade group at 7 days of evaluation showing
angiogenesis, fibroblastic and epithelial proliferation and presence
of inflammatory cells (H&E 10X)

 

 

In relation to the epithelial proliferation, the experimental
group (electrosurgery) was classified as moderate in 25% of the
animals, as weak in 25% and as absent in 50% at 3 days of
postoperative evaluation and as weak in 25% of the cases and as
absent in 75% at 7 days (Table 2). The control group (cold blade)
was classified as good at 3 days of postoperative evaluation. At
7 days of evaluation of the control group the proliferation was
classified as good in 25%, as weak in 75% and as absent in 25% of
the animals (Figure 2 and Table 2).

In relation to the presence of inflammatory cells, the
experimental group at 3 days of evaluation was classified as good
in 75% of the cases and as moderate in the other 50% (Figure 4),
and at the same time of evaluation the control group was classified
as good in 20% of the cases, as moderate in 40% and as weak in the
other 40% (Table 2). At 7 days of evaluation, the experimental
group was classified as good in 75% of the animals and as
moderate in 25% (Figure 1) and the control group was classified
as moderate in 50% and as weak in 50% of the animals (Figure 2
and Table 2).
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TABLE 2 - Classification of epithelial proliferation and inflammatory cells according to the use of
electrosurgery and cold blade at 3 and 7 days of evaluation

 3 days  7 days  

 Cold blade Electrosurgery Cold blade Electrosurgery 

Epithelial proliferation     

Absent 0 2 (50%) 1 (25%) 3 (75%) 

Weak 0 1 (25%) 2 (50%) 2 (25%) 

Moderate 0 1 (25%) 0 0 

Good 5 (100%) 0 1 (25%) 0 

     

Total 5 (100%) 4 (100%) 4 (100%) 5 (100%) 

p value p1=0.125  p1=0.250  

     

Inflammatory cells     

Weak 2 (40%) 0 2 (50%) 0 

Moderate 2 (40%) 1 (25%) 0 1 (25%) 

Good 1 (20%) 3 (75%) 2 (50%) 4 (75%) 

     

Total 5 (100%) 4 (100%) 4 (100%) 5 (100%) 

p value p1=0.375  p1=0.250  

     

1=  McNemar Test

Discussion

Electrosurgery has many applications in all fields of
dentistry, although this technique is not widely used. Inconsistencies
in the reports of the cicatrization of electrosurgical wounds may be
attributed to the lack of standardization of the factors involved in
electrosurgery, owing to the fact that, when these factors are
controlled, no clinically or histologically significant differences can
be seen between the cicatrization resulting from the electrosurgical
wound and that produced by the cold blade9,10,11, which is
commonly employed because of its ease of use, accuracy, and
minimal damage to tissues. However, scalpels do not provide a
good hemostasis, which is important on highly perfused tissues
such as in the oral cavity12.

A study made in 1988 compared the effects of electrosurgery
and cold blade in the cicatrization in human incisions using
electronic microscopy. No statistically significant differences were
found and all the surgical wounds were seen to have healed within
7 days13. The results of the present study agree with those of 1988
study, as there were no significant statistical differences for the
variables studied at 3 and 7 days of evaluation.

In other study4 the authors compared wounds caused by
cold blade, cryosurgery, electrocautery, and CO2 laser in incisions
on the tongue of rats. They demonstrated that the wounds inflicted
with a steel scalpel healed faster than those caused by any of the

Charbeneau and Stephenson16 stated that electrosurgery
was regarded as a safe and effective method, and when used
correctly did not cause any major damage to the periodontal tissue,
when compared to the cold blade, despite causing necrosis by virtue
of the coagulation separating the tissue from the neighborhood of
the electrode. In wounds of this nature, complete cicatrization is
believed to occur, albeit in a slower fashion than with the wounds
resulting from the cold blade16.

Another study7 comparing wound healing of incisions
created by steel scalpel (with and without the application of
N-butyl-2-cyanoacrylate) and cryosurgery in tongue rats found that
at day 7, the specimens showing greater resolution of the acute
inflammatory response were those belonging to scalpel and wounds
caused by cryosurgery took the longest to reach any resolution of
the acute inflammatory process. Showing that no matter the choice
of cryosurgery7 or electrosurgery16 the use of cold blade leads to a
faster resolution of the inflammation.

The results of this study are in agreement with those of
the 1988 study17. From the quality of proliferation of the epithelial
tissue, there was seen to be less proliferation in the electrosurgery
group at 3 days of evaluation than in the cold blade group.
Although there was no statistically significant difference, a delay
in cicatrization was clearly observed.

other techniques, probably because
the nearness (all the wounds made
with steel scalpel alone were sutured)
of the wounds, edges aids rapid
reepithelialization.

Migliosi14 observed a tendency
for cicatrization to be delayed with the
use of electrosurgery, as compared with
the cold blade, when angiogenesis,
fibroblastic proliferation, epithelial
proliferation and inflammatory cells
were noted,  albei t  without  any
statistically significant differences.
From a descriptive standpoint14, with
electrosurgery the delay in cicatrization
was longer, the inflammatory response
more intense and the destruction of
the tissue greater than with the cold
blade.

In a study involving gingival
incisions it was noted that the initial
response of the connective tissue is
different when electrosurgery is used.
Following careful control of the
electrosurgical procedures, a small area
of denaturalization, produced by lateral
heat, is always found in the trajectory
adjacent to the incision. This area did
not appear to affect the the stages of
cicatrization of the wound and usually
disappears over a period of two weeks15.
The immediate response of the
connective tissue was not evaluated in
this study, although at 3 days there was
less fibroblastic proliferation in the
electrosurgery group.
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Good results may be achieved when the use of
electrosurgery is limited to the surface tissues and acceptable
clinical techniques are used. However, undesirable cicatricial
reactions, including necrosis of the surface tissues and
sequestration of the alveolar bone, may be reported in intra-oral
incisions. These reactions are attributed to an excessive
accumulation of heat during the surgical procedure13.

A thorough understanding of each type of current, its
therapeutic properties and correct use may prevent the emergence
of possible lesions. The correct association of the active electrodes
with the different types of current is fundamental to obtaining good
results, since these factors, when not controlled, may interfere with
the process of tissue repair.

Electrosurgery will never completely replace the cold
blade, but although the former requires greater knowledge and
skill, its benefits outnumber its shortcomings. If the clinical
electrosurgical procedures and the laboratory techniques are
applied in accordance with the recommended principles,
electrosurgery will certainly be of great value in clinical dentistry.

Conclusion

There were no statistically significant differences between
electrosurgery and the cold blade in relation to angiogenesis,
fibroblastic proliferation, epithelial proliferation or the presence of
inflammatory cells at any time of evaluation.
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