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ABSTRACT

Objectives:  To compare maternal and neonatal outcomes in women who had repeated cesarean
section between transverse and vertical skin incision.

Materials and Methods: This comparative study was conducted from April 2014 until July 2015 at
Rajavithi Hospital. Patients were recruited from women who had planned and undergone
repeated cesarean delivery both scheduled and in emergency conditions. Women who enrolled
in this study were having single pregnancy, without classical cesarean section, previous intra-
abdominal surgery from other indication, and HIV infection backgrounds. Subjects were divided
into two groups, transverse and vertical skin incisions. Data was collected from antenatal care
records, anesthetic notes, operative notes and the research record forms.

Results: According to the inclusion and exclusion criteria, 500 subjects were selected. There
were 286 and 214 subjects in the transverse and vertical skin incision groups, respectively.
Incision-to-delivery interval in transverse was longer than in the vertical group by about 2 minutes
(p < 0.001). The total operative time + SD was 84.67+30.96 and 79.69+26.83 minutes in the
transverse and vertical skin incision groups, respectively (p = 0.043). There was no statistical
difference in internal organ injuries, estimated blood loss, post-operative outcomes, Apgar scores
and fetal injuries.

Conclusion: In repeated cesarean delivery, transverse skin incision illustrated more incision-to-
delivery interval and total operative time than vertical skin incision, but no difference in adverse
maternal and neonatal outcomes.
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Introduction

Cesarean delivery is an operation performed for
delivery of the fetus from abdominal and uterine walls
in the period of which the fetus is able to survive™.
The World Health Organization (WHO) recommends
that the appropriate proportion of cesarean delivery
should not be over 15 percent of overall labor®. In
Thailand, there is a report which shows the cesarean
delivery rate at 22.4 percent in 1996. But one third
(35.9%) of operations are repeated cesarean
delivery®. In Rajavithi Hospital, there has been a
significant rise of the cesarean delivery ratio from 25.5
percent in 2002 to 34.7 percent in 2011@. Increase of
cesarean deliveries would result in an increase
repeated operation rate. Consequently, a previous
study found that a repeated operation provides an
increase risk of complications related to procedures
such as intra-operative blood loss, hysterectomy after
cesarean delivery, endometritis, intra-abdominal
adhesions, wound infections and wound disruption
including other organ injuries (urinary bladder and
bowel)®9),

There are two types of skin incisions for
cesarean delivery, vertical and transverse incision.
The decision of the surgeon for skin incision is
considered according to the surgical difficulty,
operative area, surgeon expertise, previous abdominal
scar, feasibility of wound extension, wound infections
and cosmetic outcomes:?. Vertical or midline incision
can be performed in a short operative time and has a
feasibility of surgical extension. Transverse skin
incision reveals more advantages than vertical incision
in the aspect of less intra-operative blood loss, post-
operative pain and better cosmetic outcomes. The
common transverse incision type is Pfannenstiel
incision which incises along natural skin creases. It
is usually done in uncomplicated cases. In contrast,
repeated cesarean delivery in both types of skin
incision can lead to desperate complications®.
Previous reports show the incidence of intra-abdominal
injury of repeated higher than primary cesarean
delivery®. Repeat cesarean associated with bladder
injury in 0.81 percent cases in compared to primary
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cesarean 0.27 percent®. Surprisingly, one study found
repeated cesarean delivery with midline incision was
associated with higher risk of bladder and bowel
injuryo,

The study aims to identify the difference of
maternal and neonatal outcomes focusing on different
skin incisions in repeated cesarean delivery.

Materials and Methods

This prospective comparative study was
conducted after approval from the Research Ethical
Committees of Rajavithi Hospital. The study was
performed between April 2014 and July 2015. Patients
who plan for repeating a cesarean delivery were
categorized in to 2 groups, prior transverse and vertical
incision. The inclusion criteria are single pregnancy
with previous cesarean delivery in both scheduled and
emergency cases. The exclusion criteria are previous
classic cesarean delivery, previous intra-abdominal
surgery from other indication, HIV infection, lethal fetal
anomaly and other emergency conditions, such as
fetal distress and prolapsed cord. There are four parts
of data record; maternal demographic data, intra-
operative data, post-operative data and fetal outcomes
(Apgar score at 1st and 5th minute, fetal injuries). The
data is recorded in the research record forms.

The collected data was implemented with
processes to identify the comparative outcomes.
According to the calculation, the study subject of five
hundred was required to participate in statistical
assessment.

All statistical information could be analyzed with
the SPSS program version 17.0 concentrating on
means, standard deviation (SD) to specify the driver
of adverse outcomes for transverse and vertical
incisions. Student T-test would be used for an analysis
of quantitative comparison and Mann-Whitney U test
could be applied for abnormal distribution data. As
regards qualitative data, Chi-square and Fisher test
where p-value was lower than 0.05 were implemented
after conducting unvaried analysis. Then, the analysis
continued with the application of logistic regression
statistic.
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Results

The total subjects were 500 pregnant women,
grouped into transverse (286) and vertical incision
(214), respectively. Baseline characteristics are shown
in Table 1. There were no differences in gestational
age, the number of pregnancies and number of
previous cesarean delivery, medical and obstetrical
complications. Nevertheless, most women who had
previous cesarean delivery in transverse incision

Table 1. Baseline characteristics.

derived from elective cases compared with vertical
incision (63.6 and 50.9 percent; p = 0.004). The study
found that the subject of transverse incision received
more spinal block for anesthesia than vertical incision
(52.8 and 39.3 percent; p = 0.003). Patients in the
transverse skin incision group had more assisted
delivery of fetus with forceps extraction than the
vertical group, 47.6 percent and 24.8 percent,
respectively (p < 0.001).

Characteristics Prior skin incision p value
Transverse Vertical
(n = 286) (n=214)
Age (years) 31.72 £+ 5.53 30.51 + 5.66 0.017*
Etiology 3762 + 1.78 3751 +1.75 0.493*
No. of Pregnancy 0.172f
2 191 (66.8%) 126 (58.9%)
3 65 (22.7%) 63 (29.4%)
>4 30 (10.5%) 25 (11.7%)
No. prior cesarean section 0.459°1
1 256 (89.5%) 187 (87.4%)
>2 30 (10.5%) 27 (12.6%)
Type of operation 0.0041
Elective 182 (63.6%) 109 (50.9%)
Emergency 104 (36.4%) 105 (49.1%)
Medical complication 26 (9.1%) 21 (9.8%) 0.784t
Obstetric complication 111 (38.8%) 88 (41.1%) 0.602f
Anesthetic type 0.003t
Spinal block 151 (52.8%) 84 (39.3%)
General anesthesia 135 (47.2%) 134 (60.7%)
Level of operator < 0.0011
Resident 141 (49.3%) 187 (87.4%)
Staff 145 (50.7%) 27 (12.6%)
Forceps extraction 136 (47.6%) 53 (24.8%) < 0.001t
Adhesions 0.111
Dense 27 (9.4%) 30 (14.0%)
Filmy and Absent 259 (90.6%) 184 (86.0%)

Data are mean + standard deviation or n (%)
* Independent t-test, T Chi-Square test
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Table 2 demonstrates maternal outcomes. In
this study, incision-to-delivery interval means time from
initial skin incision to complete delivery of the infant
(minute). Both incision-to-delivery interval and total
operative time in this table are shown in mean+S.D.
However, transverse incision consumed more time in
delivery than vertical incision, 10.58+4.93 and
8.59+4.11 minutes, respectively (p < 0.001).
Furthermore, the former consumed more total
operative time than the vertical incision group,
84.67+30.96 and 79.69+26.83 minutes, respectively
(p = 0.043).

Regarding to estimated blood loss, intra-
operative blood transfusion, post-operative blood
transfusion, internal organ injury, tearing of lower
uterine segment, hysterectomy after cesarean section

Table 2. Maternal outcomes.

and uterine embracement procedure were not different
between both groups. Tearing of lower uterine
segment was found in four cases, three in transverse
incision and one in vertical incision. All of the tearing
of lower uterine segment needed only suture,
approximately 2-3 stitches, and no other complications.

Post-operative outcomes including length of
hospital stay, post-operative pain, puerperal infection,
delayed post-partum hemorrhage, surgical wound
infection and re-operation were not different. Both
groups had no surgical wound infection and
re-operation. One woman from transverse incision had
urinary tract infection, which received oral antibiotics.
Endometritis was detected in one woman from vertical
incision, which required intravenous antibiotic
treatment and no other complications.

Maternal outcomes Prior skin incision P
Transverse Vertical
(n = 286) (n=214)

Incision-to-delivery interval (min) 10.58 + 4.93 8.59 + 4.11 < 0.001*
Total operative time (min) 84.67 + 30.96 79.69 + 26.83 0.043*
Estimated blood loss (ml) 425.85 + 211.53 459.39 + 240.39 0.173*
Length of stay (day) 3.78 + 1.19 3.84 + 1.04 0.595t
Post-operative pain

Pain Score 6 hr 3.96 + 1.70 4.09 + 1.86 0.492t

Pain Score 12 hr 3.77 + 140 3.92 + 1.60 0.310f

Pain Score 24 hr 3.45 + 145 3.37 £ 143 0.581t
Intraoperative blood transfusion 1 (0.3%) 2 (0.9%) 0.579*
Post-operative blood transfusion 2 (0.7%) 3 (1.4%) 0.656*
Organ injury 0 (0%) 0 (0%)
Tearing of lower uterine segment 3 (1.0%) 1 (0.5%) 0.639%
Puerperal infection 24 (8.4%) 27 (12.6%) 0.1228

Febrile morbidity 23 (8.0%) 26 (12.1%)

Urinary tract infection 1 (0.4%) 0 (0%)

Endometritis 0 (0%) 1 (0.5%)
Delayed post-partum hemorrhage 1 (0.3%) 0 (0%) 1.000*

Data are mean + standard deviation or n (%)

*Mann-Whitney U test, T Independent t-test, ¥ Fisher's Exact Test, ¢ Chi-Square test
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Neonatal outcomes are shown in Table 3.
There were no statistical difference in Apgar scores
at the 1stand 5" minute and fetal injury between
both groups. When we focused on the association
of maternal outcomes and intra-abdominal
adhesion (Table 4), transverse skin incision with
dense adhesion consumed incision-to-delivery

Table 3. Neonatal outcomes.

interval and total operative time more than vertical
(transverse: 14.77+5.48 minutes and vertical:
10.66+5.76 minutes, p = 0.007 for incision-to-
delivery interval). As regards total operative time,
it could be seen that transverse and vertical incision
were 105.27+27.98 minutes and 90.55+33.39
minutes, p=0.045.

Neonatal outcomes Prior skin incision p value
Transverse Vertical
(n = 286) (n=214)
n (%) n (%)
Apgar Score at 1 min 0.994*
<7 12 (4.2%) 9 (4.2%)
=7 273 (95.8%) 204 (95.8%)
Apgar Score at 5 min 0.5791
<7 1 (0.4%) 2 (0.9%)
=7 284 (99.6%) 211 (99.1%)
Fetal injury 0.852f
Abrasion 4 (1.4%) 2 (0.9%)
Forceps mark 14 (4.9%) 9 (4.2%)
* Chi-Square test, T Fisher’'s Exact
Table 4. Maternal outcomes associated with intra-abdominal adhesion according to skin incision.
Outcomes Prior skin incision p value
Transverse Vertical
Mean+S.D. Mean+S.D.
Incision-to-delivery interval (min)
Dense 14.77+5.48 10.60+5.76 0.007*
Filmy and Absent 10.16+4.68 8.26+3.69 <0.001*
Total operative time (min)
Dense 105.27+27.98 90.50+33.39 0.045*
Filmy and Absent 82.58+30.53 77.92+25.27 0.091*

* Mann-Whitney U test

After adjusting for age, type of operation,
anesthetic type, level of operator and assistance
of delivery by using analysis of covariance, both
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Table 5. Multivariate analysis.

Factors associated with cesarean delivery between transverse and vertical skin incision (n=500).

Time Crude 95%ClI p value Adj. 95%Cl p value
OR
Incision-to-delivery interval (min) 1.106 1.059-1.156 < 0.001 1.162* 1.103-1.225 < 0.001
Total operative time (min) 1.006 1.000-1.013 0.064 1.010* 1.002-1.018 0.017

* Chi-Square test, T Fisher’'s Exact

Discussion

The present study demonstrates maternal and
neonatal outcomes comparing between transverse and
vertical skin incision of repeated cesarean section. In
case of maternal outcomes, incision-to-delivery interval
and total operative time in the transverse skin incision
group were more than the vertical skin incision group
by 2 minutes (p<0.001) and 5 minutes (p=0.043),
respectively. In contrast, there was no statistical
different in Apgar scores at the 1st and 5th minute
between both groups. Wylie et al®™ found that in
emergency cesarean deliveries, neonatal delivery
occurred more quickly after a vertical skin incision, but
this did not improve neonatal outcomes. Prior
knowledge supports that vertical skin incision has fast
access into the abdominal cavity and has feasibility for
wound extension. Hence, it can reduce time for delivery.
The advantage of transverse skin incision is that it can
reduce risk of incisional hernia and also improve
cosmetic and hypertrophic scar outcome. Total
operative time with transverse skin incision would vary
according to surgeon expertise. Generally, the surgeon
who is over concerned in skin closure would consume
extra attention causing a dramatic increase of aggregate
operative times.

The researchers found that transverse skin
incision with dense adhesion consumed incision-to-
delivery interval more than vertical. Greenberg et al
found that among women undergoing first repeat
cesarean, severity of adhesions may delay delivery of
the newborn. Thus, when a patient has a transverse
skin incision, one with dense adhesion might delay the
incision-to-delivery interval. Specifically, it could be
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critical, when the fetal is in a non-reassuring status.
There was no crucial different statistic in internal organ
injuries in this study. Wylie et al™ found that there was
no difference in repeated cesarean section among the
group, whereas Shahrani™ found that the incidence
of bladder injury in repeat cesarean delivery was 0.22
percent. To clarify the clear view supporting the low
incidence of bladder injury, it requires more reference
groups of samples to provide a significant different
result. In this study there was also no statistical
difference between fetal injuries among the samples.
This study found abrasion and forceps marked 18 and
11 fetuses in groups of transverse and vertical skin
incision, respectively. Abrasion and forceps marks might
be resulted from forceps extraction during the operation.
The strengths of this study were the prospective study
design, and no selective and collective bias. The
limitation of this study was the small number in the
vertical incision group. This study could not control the
level of operator, anesthetic type, assistance in delivery
and schedule/emergency conditions.

This study can be used as a clinical application.
The transverse skin incision provides more chance of
assistance of delivery (forceps extraction). Hence, skills
in forceps extraction could be crucial for most surgeons
who perform repeat cesarean delivery. It is important
when fetus is in the non-reassuring status. If surgeons
do not use forceps extraction, incision-to-delivery
interval might be delayed. Repeated cesarean section
has more chance to have complications between intra-
operation. The pre-operative planning for repeat
cesarean delivery may include evaluation of patient’s
risk, condition of fetus and surgeon expertise.
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Conclusion

Vertical skin incision consumed less time than
transverse skin incision in terms of incision-to-delivery
interval and total operative time. Although, dense
adhesions appeared in repeated cesarean section, the
vertical skin incision still provided effective time usage.
There was no difference in terms of internal organ injury,
estimated blood loss, post-operative complications and
neonatal outcomes from both types of skin incision.
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