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ABSTRACT

Objectives: Caesarean section (CS) is one of the most frequently performed surgical procedures in the world and Turkey.
In this study, we aimed to investigate the relationship between re-approximation of the rectus muscles during CS and the
severity of diastasis recti abdominis in the first postoperative month. To investigate the relationship between re-approx-
imation of the rectus muscles during CS and the severity of diastasis recti abdominis in the first postoperative month.

Material and methods: The study was designed as a prospective cross-sectional study. Patients were divided into two
groups: parietal peritoneum closure only (Group 1), and closure of the parietal peritoneum and re-approximation of rec-
tus muscle (Group 2). The distance between the rectus muscles and the thickest rectus muscle thickness were measured
one month after CS from three anatomic regions using superficial ultrasonography by the same blinded physician. The
anatomic regions were described as xiphoid, 3 cm above the umbilicus, and 2 cm below the umbilicus. The relation of the
measurements between the groups was evaluated.

Results: There was a total of 128 patients, 64 in Group 1 and 64 in Group 2. There were no statistical differences between
the groups in terms of the distance between rectus muscles and the thickness of rectus muscle at the described anatomic
regions (p > 0.05).

Conclusion: Re-approximation of rectus muscles has no effect on the prevention of diastasis recti, which is an important

cosmetic problem.
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INTRODUCTION

Caesarean section (CS) is an important intervention
that provides safe delivery for both mother and baby. CS,
defined as the delivery of the foetus through an abdominal
and uterine incision, is one of the most frequently performed
surgical procedures in the world and Turkey [1-3]. As with
most surgical procedures, CS does not have a standard
technique. There are many different techniques depending
on surgeon preference from the skin to the uterus step.
The effort to compare different procedures of CS and find
a standard surgical technique has been ongoing for a long
time [4-6]. The outcomes of the closure of peritoneum and
re-approximation of the rectus muscles have been studied
in the literature [7]. In some studies, early parameters such
as analgesia dose, postoperative pain, infection, fever, endo-
metritis, and length of hospital stay were investigated, but
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long-term complications such as diastasis recti abdominis
(DRA) have not yet been investigated [7-10]. DRA is de-
fined as the right and left rectus abdominal muscles being
abnormally separated from each other at the level of the
linea alba. There is no clear cut-off value associated with the
inter-rectus distance used in the diagnosis of DRA [11, 12].
DRA can be caused by elevated intra-abdominal pressure,
such as pregnancy and obesity. During pregnancy, DRA oc-
curs physiologically and in some patients, it may reduce after
birth, whereas in other patients, it either progresses or stays
the same. Advanced age, multiparity, cesarean section his-
tory, high weight gain — especially after birth — and ethnicity
have been defined as risk factors for DRA [13, 14]. There are
many qualitative classification methods for DRA. In these
classification methods, the width is taken at three reference
points (xiphoid, 3 cm above the umbilicus, and 2 cm below
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the umblicus) [12, 15], and other classifications take into
account myofacial deformity [16]. In addition, studies have
shown that the inter-rectus distance of women in postpar-
tumiis significantly higher than in nulliparous women up to
12 months after birth [17]. The relationship between rectus
abdominis re-approximation, which is a step in CS surgery,
and DRA after birth has not been investigated previously.

In this study, we aimed to investigate the relation be-
tween re-approximation of the rectus muscles during CS
with DRA in the first postoperative month.

MATERIAL AND METHODS

The study was designed as a prospective cross-sectional
study between June 2019 to August 2020 in patients who
underwent CS at Selcuk University Hospital. This study was
conducted on patients who had a standard CS in our clinic
and who were eligible for the study. The patients were divid-
ed into two groups according to the closure of the anterior
abdominal wall.

Each patient was assigned to one of these two groups:
Group 1: parietal peritoneum closure only. Group 2: closure
of the parietal peritoneum and re-approximation of the
rectus muscle.

Patients with a known skeletal, muscular or system-
ic disease, patients with preterm pregnancies, very weak
patients [body mass index (BMI) < 18 kg/m?], overweight
patients (BMI > 30 kg/m?), multiple pregnancies, multigravid
patients, patients with previous abdominal surgery or rectus
abdominis muscle surgery, and patients outside the age
range of 18-35 years were excluded from the study.

Sixty-four patients who underwent primary CS for var-
ious reasons were enrolled in the study. Approval from the
institutional local ethics committee was obtained and each
patient gave signed informed consent for their participation
in the study (Reg. No. 2019/022). The physician performing
the ultrasonographic measurement was blinded.

Inter-rectus distance was measured in the first postop-
erative month. The distance between rectus muscles and
the thickest rectus muscle thickness were measured from
three anatomic regions using superficial ultrasonography
by the same blinded physician. The anatomic regions were
described as xiphoid, 3 cm above the umbilicus, and 2 cm
below the umbilicus. The relation of measurements between
the groups was evaluated (Fig. 1).

Surgical procedure
In our clinic, CS is performed as described below as
standard except for the rectus and peritoneum steps. Most
CS are performed under regional anesthesia. All women
have a Pfannenstiel-type transverse incision. The subcuta-
neous tissue layer is dissected using the fingers and then
a small transverse incision is made medially with a scalpel

Xiphoid

3 cm above
the umbilicus
Umblicus

2 cm below
the umbilicus

Figure 1. Schematic drawing of the anterior abdominal wall reference
points and ultrasonographic measurement of inter-rectus distance
and rectus thickness

and extended laterally using scissors in the fascial layer.
Rectus muscles are separated bluntly. The peritoneum
is opened with the forefinger. A bladder flap is formed,
and a low transverse incision is made in the uterus. The
uterine incision is closed using a single-layer continuous
locked suture with a Vicryl 1.0 suture (Ethicon Johnson &
Johnson, USA). The abdominal cavity is cleaned from am-
niotic fluid and blood. The parietal peritoneum is closed
using a continuous Vicryl 2.0 suture (Ethicon Johnson &
Johnson, USA). The re-approximation of the rectus mus-
cle in our clinic varies according to the preference of the
surgeon. The rectus muscles were re-approximated using
three loose vertical midline interrupted sutures with Vicryl
2.0 sutures (Ethicon Johnson & Johnson, USA). Sutures
are placed about 1 cm from the edge of the incision and
1 cm apart, without excessive tension. Subcutaneous fat
is closed when the tissue was thicker than 2 cm. The skin
is reapproximated using a continuous subcuticular su-
ture with 2.0 polypropylene (Ethicon Johnson & Johnson,
USA). All operative procedures are performed by the same
surgeon.

Statistical analysis

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS) version 21.0 software
(IBM Corp., Armonk, NY, USA). The distribution of variables
was tested for normality using histograms and the Shap-
iro-Wilk W-test. Parametric continuous data are presented
as means + standard deviation, nonparametric continuous
data are presented as medians (min-max), and categorical
variables are expressed as numbers (percentages). Data
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Table 1. Characteristics of the 84 Postpartum Primiparous Women

Group 1
n=64
Age (years) 282+55
BMI 229+3.0
Gestational week 38 (37-41)
Fetal weight 3190 + 499
Female 25 (39.7%)
Fetal sex
Male 39 (59.6%)

Group 2

n=64 g
269+4.7 0.164
225+238 0.478
38(37-39) 0.310
3085 £ 432 0.203
38 (60.3%)

0.022

26 (41.2%)

The data was calculated as n (%), mean (+ standard deviation) and median (minimum-maximum). BMI — Body mass index; MP — Malpresentation; HT — Hypertension in

pregnancy; FD — Fetal distress

Table 2. Comparison of ultrasonographic measurements of inter-rectus distances at the level of linea alba

Group 1

n=64
Width at xiphoid 2.1+£0.77
Thickness at xiphoid 0.80+0.24
Width 3 cm above umbilicus 241+0.83
Thickness 3 cm above umbilicus 0.69 +0.20
Width 2 cm below umbilicus 2.16 +£0.82
Thickness 2 cm below umbilicus 0.83+0.42

The data was calculated as mean (+ standard deviation)

were analyzed using Student’s t-test, Pearson’s Chi-square
test, Fisher’s exact test, and the Mann-Whitney U test.
p < 0.05 was considered statistically significant.

The sample size for the research, calculations were made
using G*Power 3.1.9.2 computer software [18]. The sample
size was calculated using a fixed-effects single factor design
of the t-test (independent sample t-test). Assuming a = %5,
power (1-B) = %80, and an effect size (d) = 0.50, a sample
size of 64 cases in each arm was found to be required. One
hundred twenty-eight patients were enrolled in each arm
of the study protocol.

RESULTS

The demographic and ultrasonographic measurements
of the patients are summarized in Table 1 and Table 2. There
was a total of 128 patients, 64 in Group 1 and 64 in Group
2. All patients had CS under spinal anesthesia. Age, gesta-
tional week, fetal sex, and fetal birth weight were similar
between the groups (p > .05). The most frequent caesar-
ean indication was malpresentation in both groups.

There were no statistically significant differences
between the groups in terms of the distance between
the rectus muscles and thickness of the rectus muscle at
the described levels of xiphoid, umbilicus 3 cm above, and
umbilicus 2 cm below (p > .05).

Group 2 p
n=64

2.2+0.62 0.167
0.84+0.18 0.334
2.67 £0.67 0.056
0.75+0.21 0.099
2.33+0.61 0.210
0.79£0.17 0.478

DISCUSSION

CS is as one of the most frequently performed surgical
procedures in the world, and the primary CS numbers have
increased globally in recent times. There are many reasons
for this stiuation: advanced maternal age, nulliparity, in-
creased obesity, fear of pain during vaginal birth, concerns
of genital changes after vaginal birth, idea of a more suitable
method for both mother and healthcare professionals, and
fear of legal issues due to delivery complications. Although
itis one of the most common surgeries, there is no standard
procedure for the whole operation, the search for a standard
procedure continues. DRA is animportant cosmetic problem
that is frequently seen during pregnancy, in multiparous
women, and after cesarean surgery [11, 14, 17]. Due to the
risk for persisting of DRA in the postpartum period, it is im-
portant to take steps to prevent it during CS, especially at the
rectus abdominis re-approxiamation step. In the literature,
it has not been investigated whether there is a relation-
ship between DRA and surgery interventions such as CS.
Re-approximation of the rectus muscle can be considered
as a reasonable intervention during CS in order to prevent
DRA that increases as cesarean number increases. In our
study it was found that the re-approximation of the rectus
muscles during CS had no effect on DRA with ultrasonog-
raphy performed in the first postoperative month.
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There are studies on the re-approximation of the rectus
muscles during CS. Although short-term effects are mostly
investigated in the literature, there are also studies investigat-
ing long-term results such asadhesions[10, 19] Lylel etal.[10]
found that rectus muscle re-approximation increased im-
mediate postoperative pain without differences in surgi-
cal time, surgical complications, or maternal satisfaction,
and Omran et al. [19] found that rectus muscle re-approx-
imation among women undergoing primary CS was as-
sociated with a significant increase in postoperative pain
and analgesic requirements. In general, many physicians
believe that re-approximation of the rectus muscles causes
postoperative pain [20].

In our study, we investigated whether there was a rela-
tion between DRA - a condition that occurs physiologically
during pregnancy and disappears after some time, but it
persists in some women and causes cosmetic problems
—and rectus muscle approximation in CS. For this reason, the
distance between the rectus muscles in patients who had
undergone primary CS was evaluated one month after the
operation. In our study, the inter-rectus distances at all three
anatomic regions were similar between the groups (p >.05).

DRA is a condition defined as an enlargement of the
distance between the rectus muscles and occurs in the
vast majority of pregnant patients. In a study conducted
by Hsia et al. [21], the distance between the rectus muscles
of women at 36 gestational weeks and at 12 gestational
weeks was measured and the difference was observed to
be 300-400%. In another study, 84 healthy primiparous
patients were followed up in terms of DRA for 35 gesta-
tional weeks and in postpartum periods from three differ-
ent anatomic regions. In this study, the limit value for DRA
was accepted as 16 mm at 2 cm below the umbilicus and
all patients were diagnosed as having DRA at 35 weeks of
gestation. However, this rate decreased to 35-39% in the
ultrasonography examined at the 6th postoperative month
[22]. There is no clear consensus on DR distance. Some au-
thors accept a direct 2 cm limit; however, DR distances have
been found differently in some studies [11, 12, 23]. In some
symptom-based studies, DRA symptoms were found to be at
the margins of less than 2 cm [23]. In our study, we measured
and compared direct distances because there was no clear
cut-off value for DRA.

It has been shown that DRA is not just a cosmetic prob-
lem, it can also cause some clinical problems such as low back
and pelvic girdle pain, urinary and anal incontinence, and
pelvic organ prolapse [24-26]. However, there are conflict-
ing results in the literature. A study by Spitznagle et al. [24]
found that patients with DRA had at least one pelvic floor
dysfunction, and there was a relationship between DRA and
stress urinary incontinence, fecal incontinence, and pelvic
organ prolapse. In a study by Parker et al. [25], it was found

that abdominopelvic pain was significantly greater in wom-
en with DRA. In a systematic review of Benjamin et al. [26]
on 2242 patients, no significant relationship was found
between DRA and lumbopelvic pain, health-related quality
of life, and incontinence.

The limitations of the study include the low sample
size of patients, we only took primigravid patients; the in-
ter-rectus distance is unknown during pregnancy; and some
variables such as the exercise and muscle strength history of
patients were not investigated. However, the strength of the
study is the investigation of the relation between a frequent
surgical procedure and acommon clinical condition that has
never been investigated before.

Reapproximation of rectus muscles has no effect on the
prevention of DRA. However, there is a need for randomized
controlled trials with large patient numbers where all vari-
ables are kept under control.
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