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ABSTRACT
OBJECTIVE: The aim of this study is to evaluate the postoperative wound infection rate, newborn effect and, the effect of skin to peritoneum incision time between diathermy and scalpel for the operation
time during primer cesarean section cases.
STUDY DESIGN: A retrospective study was carried out at Gazi University Hospital. A total of 74 patients
met inclusion criteria in this study but 6 patients were excluded in electrocautery group for not to come
controls, group I patients, n=37, underwent operation via scalpel incision and group II patients, n=31,
underwent operation by diathermy incision. The main outcome measures were the operation time, postoperative wound infection rate, scar character, neonatal Apgar scores, and need of neonatal intensive
care unit.
RESULTS: There were no significant differences between newborn Apgar scores (1st and 5th minutes),
wound infections, and operation times (p=0.35, p=0.69, p=0.32, respectively).
CONCLUSION: Related to findings, it could be suggested that diathermy might be an alternative to the
scalpel in Pfannenstiel incisions contrary to the old belief about its high infection rates.
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Introduction
Cesarean section (CS) is the most preferable procedure
performed on women in the worldwide. Abdominal incision
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types and instrumentations should show variety according to
the situation. The techniques used to perform CS should depend on many factors including the clinical situation correlated with mother and fetus and also the preferences of the operator (1). Regardless of those factors, the safest and appropriate procedure must be used by the obstetrician.
The high-frequency electric surgical knife is the most
common instrument in surgical operations since use by
Harvey Cushing in 1926 (2). With the increasing use of electrosurgical tools for tissue dissection, cutting, and homeostasis, fear of excessive scarring and impair wound healing have
decreased the widespread use of diathermy (3). The concern
of increased infection rates by the use of electrocautery and
scar outcome lead to compare with a scalpel that provides an
incision with well-wound healing (4). Recently published
studies have assessed electrocautery and scalpel incisions according to complications such as; blood loss, early postoperative pain, and post-operative wound infection rates (5).
According to the literature, we found any single study that
points the usage of electrocautery in primer cesarean section
exclusively so as to ﬁgure out the post-operative wound infection rate, newborn effect, and scar character.
This study compared electrocautery and steel scalpel incision in terms of incision time, postoperative wound infection
rate, and scar character.
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Material and Method
Women admitted for delivery at the obstetrical unit of the
Gazi University Hospital in who had received prenatal care
and who had no homeostatic problems, were included in the
study. Inclusion criteria were dependent on the need to perform a CS, which was determined by the obstetrical team at
any point during labor. Inclusion criteria included non-urgent
primary CS in who had not allergic or immunodeﬁciency syndromes. Patients in whom a CS was indicated as an emergency procedure (e.g., for treatment of placental abruption),
patients who have used antibiotics in the 30 days preceding
delivery, patients who had undergone more than one previous
CS, and women who had high-risk factors for the fetus and
themselves were excluded from the study. Signed informed
consent was obtained from each participant at the time of operation and the study was conducted in accordance with the
1964 Helsinki Declaration. The study was performed with the
approval of the Ethics Committee of the Faculty of Medicine,
Gazi University (No: 101, 12.02.2018).
The ﬁrst case was allocated a group on the basis of the
draw and thereafter patients were divided into two groups alternately. A total of 74 patients were included in this study. 6
patients were excluded in the electrocautery group for not to
come controls. Group I patients, n=37, underwent operation
via scalpel incision. Group II patients, n=31, underwent operation via diathermy incision.
All of the women underwent C/S under spinal anesthesia.
Intravenous medication (cephalosporin) was given to whole
patients prophylactically in the form of ceftriaxone intravenous 1 gram at the beginning of the induction of anesthesia.
Antibiotic was given 12 hourly for a period of 3 days.
Diclofenac 75 mg intramuscular injection was given two
times per day, pursued by diclofenac oral 50 mg three times a
day for 3 days. Subcutaneous tissue was sutured using vicryl
(polyglactin 910 Suture) 2/0 and skin closure was done using
non-absorbable monoﬁlament suture 2/0.
Assessment of wound infections was done by sending
wound discharge for culture. Wound infection was graded according to the Southampton wound scoring system: Grade I;
normal healing with mild bruising or erythema, Grade II; erythema plus other signs of inﬂammation, Grade III; clear or
serosanguinous discharge, and Grade IV; purulent discharge
and Grade V; deep or serious wound infection with or without
tissue breakdown (3).
In electrocautery group for Pfannenstiel incision (transversely in the maternal abdomen approximately 2-3 cm above
the symphysis pubis), scalpel used to cut the skin. The subcutaneous tissues and fascia were incised with a high-frequency
electric surgical knife. Respectively, fascia transversalis and
urachus were dissected approximately 2 cm by using electrocautery. The rectus muscles were separated using blunt dis-

185

section by ﬁngers together with gentle handling and respect of
tissues, to visualize the parietal peritoneum and then entered
by bluntly or sharply according to the preference of the surgeon. Then, a standard low-segment transverse uterine incision that 2-3 cm above the upper edge of the uterovesical fold
of peritoneum, performed for the delivery. The expulsion of
the fetus and the placenta had occurred respectively before the
suturing of the uterine incision by single-layer repair. The fascia and the skin edges were closed with absorbable sutures.
In the control group classically, the same incision technic
was performed above the pubic symphysis by a scalpel. After
the entrance of the skin, the incision was carried through the
lower layers to the fascia using a scalpel for sharp dissection.
The fascial incision should be extended laterally using a
scalpel or heavy curved Mayo scissors. After the fascia was
incised, it should be dissected from the aponeuroses of the rectus abdominis muscles by blunt and sharp dissection in both
cephalic and caudal directions. Then the peritoneum entry
should be performed. The rest of the operation had been performed in the same way as is described in the ﬁrst group.
After the procedure had been performed, patients were
evaluated on the day of discharge (postpartum day 2), at days
7 to 10, and at days 30 to 40. Primarily, the time of the postoperative gas output and neonatal Apgar scores recorded. At
each evaluation, the surgical scar was examined for signs of
infection, hematoma, seroma, or dehiscence. Patients were
asked for the elevation of body temperature at each visit. The
patient was discontinued from the study if she was found to
have an infection at any site other than the CS scar.
Data analysis was performed using the Statistical Package
for Social Sciences version 15 (SPSS Inc, Chicago, IL). The
chi-square test was used for categorical variables and the
Mann-Whitney U test was used for interval variables. The differences regarded statistically signiﬁcant in the two-tailed pvalue was <0.05.

Results
In this study, there were 37 patients in the electrocautery
group and 37 patients in the control group, too. Six patients
were excluded in the electrocautery group for not to come
controls. Demographic characteristics were found similar between the two groups. There were no statistically signiﬁcant
differences between groups such as age, prenatal care, and
parity. The mean age of the patient was 32±4.8 at the electrocautery group and 30.8±5.8 at the control group (Table I). All
patients underwent spinal anesthesia. There were no intraoperative complications in both groups. Surgical procedures’
time was similar in both groups, too (p=0.32).
The mean time of postoperative gas output was 33 hours at
the cautery group and 21 hours at the control group.
Postoperative gas output was signiﬁcantly earlier at the control group (p=0.001).
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Table I: Comparison of variables according to the groups
Group

Electrocautery (n=31)

Scalpel (n=37)

p

Age
Postoperative gas output (hour)
Postoperative fever elevation (person)
Scar complications
Seroma
Hematoma
Infection
The mean birth weight (gram)
Hospitalization neonatal care unit (n)
Operation time (minute)

32±4.8
33
1
3 (9.6%)
1
1
1
3193±520
0
60.16±10.07

30.8±5.8
21
2
6 (16%)
1
1
4
3219±493
1
60.65±5.06

0.38*
0.001**
0.66**
0.69*

0.77**
0.35*
0.325**

*: Pearson's Chi-Squared test, **: Mann Whitney U test

There were 3 patients of postoperative fever elevation was
determined. One of them was in the cautery group and the
other two patients were in the control group. There were no
statistically signiﬁcant differences between the groups in
terms of postoperative fever (p=0.66).
Ratio of surgical scar complications was 13% (n=9). The
ratio was 9.6% (n=3) in the cautery group and 16% (n=6) in
the control group. And so there were no statistically signiﬁcant differences between groups (p=0.69).
The same neonatal ﬁndings were found in both groups.
The mean birth weight was 3190 gr. at the cautery group and
3219 gr. at the control group. There were no signiﬁcant differences between newborn Apgar scores (1st and 5th minutes).
Hospitalization status of infants in the neonatal intensive care
unit was evaluated. One newborn was admitted to intensive
unit care in the control group. In contrast to this, any newborn
was admitted to the intensive care unit in cautery group.
Hyperbilirubinemia was the indication of the newborn's hospitalization. Between the groups, there were no statistically
signiﬁcant differences about the admission to neonatal intensive care unit (p=0.35).

Discussion
Cesarean section is the most frequent surgical procedure in
obstetrics (6). Our study is the second in the literature that
compares diathermy and scalpel in Pfannenstiel incisions of
CS cases but the ﬁrst one in comparing the primer CS cases.
We investigated the incision time, postoperative wound infections and newborn effect in two groups of patients.
Prophylactic usage of antibiotics might theoretically decrease the wound infection rate but not bacterial colonization.
So many authors assessed electrocautery over to the scalpel in
incisions where skin to the peritoneum operation time in the
midline and also one study investigates in transverse surgeries
by means of laparotomy (7). All these reports demonstrated
the eligibility of electrocautery versus scalpel in operation
time and amount of hemorrhage.

Similar to our results but contrary to most of the studies in
the literature, Telfer and coworkers compared two groups included a total of 101 patients operated with diathermy and
scalpel; authors founded no important signiﬁcance between
electrocautery and scalpel according to the incision time. On
the contrary, they showed the presence of a statistical signiﬁcance in blood loss during incision. It was less in the electrocautery group (8).
In the current study, no signiﬁcant difference was found in
newborn Apgar scores and the need for hospitalization in the
neonatal intensive care unit between the two groups.
Therefore, the other objective of our study was to ﬁnd an answer about whether there is a correlation between neonatal
complications and incision method? It seems that it is related
to the similarity of the operation times. To our knowledge,
there is no study that investigates this in the literature. There is
a need for future studies that should include neonatal ﬁndings.
Cruse’s study was an example of prior studies in the literature. They reported that there was a signiﬁcant relation between wound infections and the usage of electrocautery because of large necrotic-burned tissue left in the wound (9).
Cruse and Foord later reported that with reduced destructive
tissue, the infection rate in women was similar whether or not
diathermy was used (10).
As most of the studies, clinically no statistical importance
was determined in wound infections between the two methods
like this study. In contrast to this, Amin et al. indicated that the
wound healing complications were more related to electrocautery incisions and this would be a reason for varied surgical types (11). Similar to this, Soballe et al. concluded the relation of diathermic incisions with the high incidence of
wound infections, indurated margins, and durability of the incision localization in comparison with the scalpel (12).
The relation between postoperative wound complications
with the methods of diathermy or scalpel being investigated
up to date thus conceived analogous results of wound infections that similar to our study (13-17).
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Ismail et al. have published a systematic review in 2017
December thus included 36 randomized trials, four observational studies, and a quasi-random study, and totally 6422 participants about scalpel and electrocautery comparison.
Signiﬁcantly less blood loss, shorter incisional and operative
times were seen in diathermy group. According to this metaanalysis, no statistical differences were detected in terms of
overall subjective scar scores or infection rate of the scar. The
conclusion of this important meta-analysis pointed out that
contemporary data promote the safe usage of diathermy in laparotomic operations (18).
Brieﬂy, no signiﬁcant difference was detected in this
study, between the two methods in terms of neonatal outcomes, wound infections, and incision times. According to
these ﬁndings, it is suggested that the usage of diathermy instead of a scalpel in surgical incisions because of its easy use
without concern of wound complications or high infection
rates in comparison with the old belief about it.
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