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Healing of abdominal wall aponeurosis of rats after incision with either cold
scalpel or electrocautery?
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ABSTRACT

Purpose: To compare the healing of abdominal wall aponeurosis of rats after incision with either cold scalpel or
electrocautery. Methods: Twelve male adults Wistar inbreed rats weightin 258-3629 entered the experiment. They were
randomly divided in two groups, control group (N= 6) and experimental group (N= 6). All animals underwent anesthesia
followed abdominal wall incision with either cold scalpel (controls) or electrocautery (experimental group). The animals
were killed on the 10" day and necropsied. Tissue samples containig the abdominal wall aponeurosis were sent for both
histological study and hydroxyproline content assay. Results: The histological study showed no significant difference
between the two groups. Hydroxiproline content in experimenral group (128,56 [78,98-198,92] ug /100m) was not significantly
different from control group (140,27 [116,20-166,59] ug /100ml; p = 0.53). Conclusion: Healing of abdominal wall after
dieresis with either cold scalpel or electrocautery are equivalent and do not differ.
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RESUMO

Objetivo: Comparar a cicatrizacdo da aponeurose abdominal de ratos submetidos a dierese com o uso de eletrocautério e
de bisturi de 1dmina. Métodos: Utilizou-se 12 ratos Wistar, machos, adultos, com peso entre 258-362g. Os animais foram
divididos aleatoriamente em dois grupos: controle (N=6) e experimental (N=6). Sob anestesia parenteral, realizou-se no
grupo controle a abertura da aponeurose abdominal utilizando-se o bisturi de Iamina e no experimental abertura com o uso
do eletrocautério. Os animais foram sacrificados no 10° PO, a aponeurose foi ressecada e enviada para estudo histologico
e dosagem de hidroxiprolina. Resultados: N&do houve diferenga na avaliacdo histologica entre os grupos. O contetdo de
hidroxiprolina no grupo experimental (128,56 [78,98-198,92] ug /100m) néo foi diferente do grupo controle (140,27 [116,20-
166,59] pg /100ml; p =0.53). Conclusédo: A cicatrizagdo da aponeurose da parede abdominal de ratos submetidos a diérese
com bisturi de [amina e eletrocautério se equivalem e nao diferem entre si.

Descritores: Cicatrizacao de feridas. Fascia. Laparotomia. Eletrocautério.
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Introduction

Diathermy has been widely used in all the types of
operations either for dieresis or hemostasis. Although there
is a quite long surgical experience with this instrument, it
remains controversial whether diatermy for dieresis impairs
or does not impair the healing process® 22, For some authors
diathermy may promote greater inflammation and tissue
necrosis than cold scapel. Moreover, diathermy would
induce increased formation of adhesions between the
peritoneo along the incision and the gut*. Furthermore, some
studies have shown significant reduction of wound tensile
force and increase of the healing time with diathermy“®6. In
opposition a randomized trial showed that scapel and
diathermy are equivalent, and the inflammatory reaction
after opening the abdomen with diathermy would be of less
important since the electrocautery by promoting dieresis
and homeostasis at same time would reduce both operative
time and bleeding’. Thus, literature present conflicting
opinions on the use of the electric scalpel for incision
purposes. This justify another revisit on the consequences
of diathermy on the wound healing process. The aim of the
present study was to investigate how the healing of
abdominal aponeurosis is affect by either cold scalpel or
electrocautery incision.

Methods

Twelve male adults Wistar rats from the Universidade
de Cuiaba Biotery weighting between 258 and 362 g entered
the experiment. The study design foollowed the COBEA
(Colegio Brasileiro de Experimenta¢do Animal) guidelines.
Rats were individually housed in standard stainless steel
cages and fed with a standard rat chow (Purina®, Brazil)
and were allowed to drink water ad libitum for five for
adaptation in the laboratory environment. All animals
received parenteral anesthesia with intramuscular dosis of
Ketamine (15mg/kg) + Xylazine (5 mg/kg). The were fixed in
the surgical board, and then submitted to trichotomy and
antisepsis with 10% polyvinylpyrrolidone iodine. The
abdomen was covered by a sterile surgical drape and then
amidline laparotomy was performed involving both the skin
and subcutaneous tissue with a 15 Fr. cold scalpel. The rats
were then randomly divided in two groups: control group
(N= 6) and experimental group (N= 6). Aponeurosis was
opened with the same cold scalpel in control rats, and with
electrocautery (“Medcir”, Model BM-560, 100W, 110-220
V¢ Brazil) in experimental group animals. Immediatelly after
that, the abdominal aponeurosis was sutured with nylon
5.0 separated stitches. The skin was closed with continuous
suture with the same thread. After recovering from
anesthesia the rats were identified and returned to their
original cages. They remained in their cages receiving water
and standard chow ad libidum until the 10" postoperaive
day when they were killed with an overdose of the same
anesthesic drugs previously described.

During autopsy the skin of the abdominal wall was
opened by an “U” incision to preserve the integrity of the
aponeurosis. The sutured aponeurosis area was removed
with 1 cm (0,39 in) free margin in lateral borders, and cut into
two pieces. Half of the specimens was sent for histological
study and the other half for total hydroxyproline assay.
Histological slides of four micrometers thick were stained
with hematoxiline and eosin and examined. Histological
variables were based on previously report® as follows:

- Inflammatory reaction: categorized as intense (+++)
when showed visible inflammatory cells infiltration on low
optic microscopy magnification (10 X); moderate (++) when
to the neutrophilus cells identification demanded optic
magnification (100 X) and discrete (+) when necessary upper
magnification (200 X);

- Granulation tissue: categorized as Type A when it
was found large amount of fibroblasts into a scarce collagen
matrix seen with difficulty under microscopy magnification
of 10 X, and limited vascular formation. Type B —edematous
granulation tissue, evidently visible with magnification of
10X, and great number of vases indicating accentuated
neoangiogenisis.

- Fibrosis and foreign body granulation tissue:
categorized as present or absent.

The Bergman and Loxley (1970) technique modified by
Angeleli, Burini and Oliveira (1982) was used for
hydroxyproline assayment. The basic steps of the assay
can be resumed as follows: a) the frozen tissue was
homogenized with 20 ml of cold distilled water using a tissue
homogenizer (POLYTRON-KINEMATICA, type PT 10-35
USA); b) avolume of approximately 1,0 ml of the homogenate
was hydrolyzed with 2 ml of concentrated HCI in drying
machine on 110° degree during 24 hours, using glass duct
covered with an emery hood; c¢) the samples were then
cooled in natural temperature and mixed with one drop of
1% phenolphthalein alcohol solution. The product was then
neutralized to pH 8,0 with saturated lithium hydroxide
solution (LiOH), and the final volume was completed to 30
ml with distillated water, and then centrifuged in 3000 rpm
during 30 minutes; d) the solution was diluted 5 times, and
then 1 ml of it was oxidized with 0.7% chloramine T and
Ehrlich (p-dimetil aminobenzaldehido) reagent was used for
coloration. The results were read with spectrophotometer
in 562 nm against the white. At the same time reaction with
hydroxyproline criterion in 2 mg/ml of concentration was
realized in order to calculate the hydroxyproline rate tissue.
Hydroxiproline content data was compared between groups
with the Mann-Whitney test. A 5% (p < 0,05) level was
establish to reject the nullity hypothesis.
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Results

No death occured in the two groups. Both groups
showed intense to moderate inflammatory reaction with
a trend to be more intense in experimental group. The
presence of fibrosis, foreign body granulation tissue, and

TABLE 1 - Histological parameters in the two groups

type A granulation was found in all animals of both
groups (Table 1). The content of hydroxyproline in
experimental group (128,56 [78,98-198,92] ug /100ml) was
not significant different from controls (140,27 [116,20-
166,59] ug /100ml ; p =.58) (Figure 1).

Rat Group Inflammatory Reaction Granulation Type Fibrosis Granuloma Present
01 Experimental +++ Type A Present Present
02 Experimental +++ Type A Present Present
03 Experimental ++ Type A Present Present
(073 Experimental ++ Type A Present Present
B Experimental +++ Type A Present Present
06 Experimental +++ Type A Present Present
07 Control +++ Type A Present Present
08 Control ++ Type A Present Present
02} Control ++ Type A Present Present
10 Control ++ Type A Present Present
n Control ++ Type A Present Present
12 Control ++ Type A Present Present
incisions at the intestine, uterus, and the skin and reported,
160 - by histological parameters, a delayed healing at the 319, 7*",
§ 140 1 L and 14t postoperative days in the group submitted to cold
E 120 scalpel. Other experimental studies using animals showed
g 100 4 that the use of electrocautery, instead of cold scalpel, to
g 801 incise the abdomen, did not alter the wound healing
g 601 process'*'5'¢ and some of these studies showed that the
;% A0 use of electrocautery is even better due to enhanced control
2 23 of bleeding and a shorter operative time!?17181920 Zjy et
Experimental ' Gt ' al® ha've performe median laparotomy in 60 rats, randomlzm.g
them in 2 groups (cold scalpel or electrocautery). The fascia

FIGURE 1 - Hydroxyproline content (microgramme/100ml)
in the two groups (p=0.58).

Discussion

Dieresis and synthesis are routine surgical procedures
and the correct comprehension of the healing process is of
great importance, since disturbance on the normal evolution
of wound repair may represent a serous clinical problem
with significant morbity and mortality*. The main focus of
the present study was to compare the healing process after
using either diathermy or scapel to open the abdominal
aponeurosis. As far as we could analyse the overall findings,
we verified that both techniques are comparale. A number
of authors have reported the effects of the electrocautery
in the evolution of the healing processst*#1112 Pollinger et
al®® have analyzed wound healing after the use of either
cold scalpel or electrocautery in pigs. They performed
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and skin incision were closed separately using continue
suture with nylon. Analyzing mechanical properties of fascia
segments 6 days after surgery they found no significant
difference between the two groups. In a clinical study,
Kearns et al® compared the results from the incision
performed with either electrocautery or cold scalpel in 100
patients. They showed that patients receiving
electrocautery incision had faster healing, less important
bleeding, and minimal pain postoperatively. In the present
work the histological study showed similar inflammatory
reaction in both experimental and control group. The
concentration of hydroxyproline was slightly higher in the
experimental group, but without statistical significance.
Thus the overall results showed similar behavior of the
groups at the 10" postoperative day. Considering the large
utilization of electrocautery as an instrument for aponeurosis
incision in different types of surgery and the conflicting
results about its use in the available publications we consider
that the results of this work will increase the discussion on
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this issue, and at the same time, will stimulate more
experimental studies using other parameters to study the
healing process.

Conclusion

The findings of our study suggest that the abdominal
aponeurotic healing after dieresis using cold scalpel and
electrocautery are equivalent.
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