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Abstract

Background: Caesarean skin scars (CSS; hypertrophic scars and keloids) are very stressful for women and 
treatment strategies vary. However, there is a lack of knowledge about the outcome of surgical excision of 
CSS during caesarean section (CS). The study aims to determine the rate of recurrence and risk factors of 
recurrence for surgically removed CSS.

Method: This is a retrospective cohort study that used STROBE guidelines. Pfannenstiel incisions of 145 
patients were evaluated. Patients were divided into two groups: recurred (group 1, n = 19) and non-recurred 
group (group 2, n = 126). The groups were compared.

Results: The rate of recurrence of CSS was 13% in the total cohort (19/145), one of the main outcomes of 
the study. While emergency CS was performed for 12 patients in group 1 (63%), CS was carried out in 25 
patients in group 2 (20%); this difference was significant (P = 0.001). Before surgery, white blood cell and 
neutrophil counts were significantly higher in group 1 (P = 0.014 and P = 0.023, respectively). There were 
11 dark-skinned women (26%; Fitzpatrick type 4) in group 1 and 31 (74%) in group 2. This difference was 
statistically significant (P = 0.031). As the other main outcome, emergency CS could be accepted as a risk 
factor for recurrence in the multivariate regression analysis (P = 0.060; odds ratio = 5.07; 95% confidence 
interval = 0.93–17.51).

Conclusion: The rate of recurrence of surgically removed previous CSS at CS is promising without adjunct 
therapy. Emergency CS was found to be a risk factor for recurrence.
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Lay Summary

Background

Caesarean skin scars (CSS; hypertrophic scars and keloids) are very stressful and are generally itchy and 
painful for women. Treatment strategies vary. However, there is a lack of knowledge about the outcome 
of only surgical excision of CSS scars during caesarean section (CS).

The issue being explored

There are few data in the literature for CSS in the lower abdomen. These scars can be removed during 
the second or third CS, but the results are not known exactly.

How was the work conducted?

In our clinic, 145 patients with CSS were given a CS and their scars were removed at the same time. While 
most of these scars were reported as hypertrophic by pathological examination, some were reported as 
keloid. At the earliest, one year after surgery, the rate of recurrence was found to be 13%.

What we learned from the study

Asymptomatic patients who are planning another pregnancy and do not want to receive any other 
radiotherapy or steroid injection therapy can wait to remove their CSS at the next CS, especially elective 
CS with or without adjunct therapy. Emergency CS was found to be a risk factor for the recurrence of 
these scars.

Introduction
Abnormal skin scars (hypertrophic scars and 
keloids) are a reaction to any injury such as surgi-
cal incisions, piercings, burns, even insect bites. 
These pathologies present as pruritic and painful 
symptoms and an unattractive appearance for 
women. Exaggerated wound healing leads to 
hypertrophic scars or keloids seen in 10%–15% 
of all wounds.1 Keloids are clinically different 
from hypertrophic scars and it is known that 
keloids extend beyond the boundaries of the 
original wound; however, frequently it can be dif-
ficult to distinguish between the two in a clinical 
setting.2 We decided to use the term caesarean 
skin scars (CSS). Patients aged < 30 years and 
have dark skin are at risk for the development of 
skin scars.3 Caesarean section (CS) is one of the 
most common surgeries in the world and the 
incidence of primary CS is up to 32%, even in 
some high-income countries.4 Therefore, these 
high rates will increase the likelihood of encoun-
tering CSS in young women. Corticosteroid injec-
tion is accepted as a first-line therapy for CSS; it 
needs several sessions and can be done alone or 

combined with radiotherapy, surgical excision or 
other modalities.5

Surgically removing the scar is another sug-
gested treatment of CSS. However, surgical exci-
sion of the keloid usually provides temporary 
cosmetic relief only and is followed by even more 
aggressive regrowth of scar tissue in 50%–100% 
of cases.6 For hypertrophic scars, the rate of 
recurrence after surgical excision is stated as 10% 
in a review article.7 As we know, keloids and 
hypertrophic scars frequently are found in taut 
areas such as the skin of the ear, shoulder and 
chest wall,8 but the suprapubic area where CS is 
performed is generally loose. These high rates of 
recurrence after surgical excision may be related 
to other areas of the human body except the 
Pfannenstiel incision area. Our literature search 
has shown a lack of research on the only surgical 
excision of CSS and no study has the exact rate of 
recurrence of excised CSS. The aim of the pre-
sent study was to determine the rate of recur-
rence of surgically removed previous CSS during 
CS, in addition to comparing the risk factors for 
recurred and non-recurred patients.



Bağlı et al. 3

Methods
This was a retrospective cohort study. Excisions 
were performed during CS in 260 patients with 
CSS between September 2016 and September 
2019, in a tertiary hospital in Diyarbakır, Turkey. 
Approval from the local ethic committee 
(14.02.2020/426) was taken and the study  
followed the Declaration of Helsinki. The 
Strengthening the Reporting of Observational 
studies in Epidemiology (STROBE) checklist was 
used to develop the study. Among the 260 
patients, the phone numbers of 221 patients were 
obtained. A total of 191 patients agreed to par-
ticipate and were recruited into the study; 30 
women did not agree to participate. In total, 30 
patients were excluded from the study because 
they used traditional or modern medical imple-
mentations for their scars after CS (silicone gel 
sheeting, etc.), six patients were excluded for 
receiving treatment for surgical site infection 
and skin hematoma, and 10 women were 
excluded due to maternal disease such as gesta-
tional diabetes mellitus. The Pfannenstiel inci-
sions of the remaining 145 women were evaluated 
in our hospital; there were no median infraum-
bilical abdominal incisions. The Japan Scar 
Workshop (JSW) scar scale (JSS) was used to 
define recurrence. A score above 3 according to 
JSS (Figure 1) was accepted as recurrence.9 We 
found that the specimens of 79 of 145 patients 
were not pathologically examined after excision. 
Unfortunately, most of our surgeons do not need 
a pathological examination of skin scars and dis-
pose of them. Therefore, an image of a patient 
with CSS was shown to 79 participants who were 

not pathologically examined for their excised 
scar to confirm if they had a similar lesion before 
CS (Figure 2). All of those stated that they had 
similar or worse lesions before CS. Demographic 
features and the time between the examination 
and CS with the excision of CSS were noted for 
every participant. When the medical records of 
the patients were reviewed, the same skin closure 
technique (subcuticularly and continuous) using 
3/0 absorbable sutures was seen in every patient. 
All pathological examinations that were sent to 
the pathology department for investigation were 
reviewed.

Patients were divided into two groups: 
recurred (group 1, n = 19) and non-recurred 
(group 2, n = 126). The features and laboratory 
findings in both groups were compared.

Statistical analysis
Statistical analysis was performed using SPSS ver-
sion 20, and P values < 0.05 were considered sta-
tistically significant. The required size of the 
study population was calculated to be 143 partici-
pants (alpha = 0.05 and study power = 0.80).

For the descriptive statistics, the mean, stand-
ard deviation, median, range and frequency were 
used according to the normality distribution. 
Different categorical variables were made using 
the chi-square and Fisher exact tests. The 
Student’s t test and Mann–Whitney U test were 
used to compare the parametric and non-para-
metric data, respectively. Univariate logistic 
regression was used to predict factors affecting 
recurrence. Variables that were significant in the 
univariate analysis underwent multivariate logis-
tic regression analysis to find an independent fac-
tor. Odds ratios (ORs) with 95% confidence 

Figure 1. JSW Scar Scale (JSS) scoring system for evaluation 
of skin scars.9

Figure 2. A patient was prepared for caesarean section; after 
complete excision of the caesarean skin scar, pathological 
examination revealed a hypertrophic scar.
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intervals (CIs) were calculated for the predictors 
of recurrence of surgically excised skin scar as 
the main outcomes of the study.

Results
Descriptive and comparative characteristics are 
shown in Table 1. The mean time between the 
surgical excision and the study was 18 ± 7.2 
months in group 1 and 23.1 ± 9.3 months in 
group 2. The duration of surgery was not differ-
ent between the recurred (group 1) and non-
recurred groups (group 2) (P = 0.061). All scars 
were located at the Pfannenstiel incision. We 
found that the specimens of 79 of the 145 patients 
had not been pathologically examined, while 50 
(76%) were reported as hypertrophic scars, 12 
(18%) results were reported as hypertrophic 
scars combined with keloid and 4 (6%) resulted 
in keloid scars.

Nineteen women were detected as having 
developed recurrent scar using the JSS. As a main 
outcome of the study, the rate of recurrence of 
surgically excised skin scars was found to be 13% 
(19/145). There were 11 dark-skinned women 
(26%; Fitzpatrick type 4) in group 1 and 31 
(74%) in group 2; this difference was statistically 
significant (P = 0.031) (Table 1). A total of 108 
CS were performed electively, while 37 were 
emergencies. While emergency CS was per-
formed for 12 women (63%) in group 1, it was 
performed in 25 women (20%) in group 2; this 
difference was statistically significant (P = 0.001) 
(Table 1).

Respective WBC and neutrophil counts were 
11.63 ± 3.22 and 9.35 ± 2.89 in group 1 and 
8.59 ± 1.65 and 7.12 ± 2.01 in group 2. These 
differences were considered significant (P = 
0.014 for WBC and P = 0.023 for neutrophil lev-
els) (Table 1). The other main outcomes of the 

Table 1. Comparison of demographic and laboratory findings between the groups.

Group 1 (n = 19) Group 2 (n = 126) P

Age (years) 26.5 ± 4.1 25.0 ± 4.5 0.103

BMI (kg/m2) 25.6 ± 4.6 26.8 ± 3.7 0.131

Time between surgery and examination for study (months) 18.0 ± 7.2 23.1 ± 9.3 0.022*

Duration of surgery (min) 42.0 ± 6.0 40.0 ± 8.0 0.061

Week of gestation 37.6 ± 1.3 38.3 ± 1.0 0.023*

WBC count (×103) 11.63 ± 3.22 8.59 ± 1.65 0.014*

Neutrophil count (×103) 9.35 ± 2.89 7.12 ± 2.01 0.023*

JSS† 12.0 ± 2.0 1±1 0.009*

Skin colour 0.031*

Open 8 (42) 95 (75)  

Dark 11 (58) 31 (25)  

Condition of CS 0.001*

Emergency CS 12 (63) 25 (20)  

Elective CS 7 (37) 101 (80)  

Number of CS 0.462

2 14 (74) 106 (84)  

>2 5 (26) 20 (16)  

Values are given as n (%) or mean ± SD.
*P < 0.05 was considered to be significant.
†JSS > 3 is accepted as recurrence.
BMI, body mass index; CS, caesarean section; JSS, Japan Scar Workshop scale; SD, standard deviation; WBC, white blood cell.



Bağlı et al. 5

study—emergent CS, dark skin, elevated WBC 
and neutrophil counts—were found to be risk 
factors for developing recurrence of CSS in uni-
variate logistic regression analysis and only emer-
gent CS from those can be accepted as a main 
risk factor for the recurrence in multivariate 
regression analysis (P = 0.060; OR = 5.07; 95% 
CI = 0.93–17.51). The other OR values with 95% 
CIs are shown in Table 2.

Discussion
CSS (hypertrophic scars and keloids) is one of 
the major problems for women after CS. These 
are generally symptomatic and are pruritic and/
or painful. Skin scars also are disturbing aestheti-
cally and also often result in severe emotional dis-
tress among women.10 In our hospital, located in 
the southeast of Turkey, there are 25,000 births 
per year, and there are many young patients aged 
< 30 years. Fortunately, the rate of primary CS is 
around 15% at our hospital. We do not encoun-
ter large caesarean keloids in black women, as 

presented by Lutgendorf et al.2 As a Middle East 
population, our skin colour is between open 
(Fitzpatrick skin type 2–3) and dark (Fitzpatrick 
skin type 4). Another complication is the diffi-
culty in distinguishing between hypertrophic 
scars and keloids, despite the pathological dis-
crimination being clear.7 It could be seen that 
the majority of CSS (76%) at the Pfannenstiel 
incision in our study are hypertrophic scars. For 
instance, while the histopathological examina-
tion of Figure 2 in our study revealed a hyper-
trophic scar, Chua et al.11 conducted a study that 
included 150 pregnant women who all had cae-
sarean keloid scars that were only diagnosed 
according to the appearance of the scars. On the 
other hand, Tsai et  al.9 treated 40 midline 
infraumbilical CSS and defined all scars as hyper-
trophic scars, unlike Chua et al. As can be seen 
from the study Bayat et al.,12 hypertrophic scars 
and keloids can co-exist in the same incision line. 
In our study, we found that 18% of these lesions 
can co-exist as a result of pathological examina-
tion. Therefore, all scars were called CSS.

Table 2. Univariate and multivariate logistic regression analysis of predictors of scar recurrence.

Univariate P value Multivariate P value*

 OR (95% CI) OR (95% CI)

Age 1.07 (0.97–1.19) 0.162  

BMI 0.921 (0.80–1.05) 0.218  

Weeks of gestation 0.623 (0.42–0.91) 0.015 1.15 (0.64–2.06 0.624

Skin colour 0.005 0.459

 Open 1 1  

 Dark 4.21 (1.55–11.41) 1.60 (0.45–5.65)  

CS 0.0001 0.060

 Elective 1 1  

 Emergency 6.92 (2.47–17.23) 5.07 (0.93–17.51)  

WBC count 0.023  

 >8.65 1  

 <8.65 3.29 (1.17–9.23)  

Neutrophil count 0.003 0.086

 >7.35 1 1  

 <7.35 4.29 (1.69–12.50) 2.61 (0.87–7.86)  

*P < 0.05 was considered to be significant.
BMI, body mass index; CI, confidence interval; CS, caesarean section; OR, odds ratio; WBC, white blood cell.
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A high rate of recurrence of 40%–90% of 
keloids in women who underwent only surgical 
excision is circulating in the literature.2,13 Even if 
high rates of recurrence of keloid excisions are 
stated in the literature, there is no one study that 
has found rates of recurrence of only surgically 
removed CSS during CS. Speranza et al.14 found 
that the abdominal wall was more responsive 
than other areas while the ear was a more com-
mon non-responder region. Compared to areas 
such as the ear and the shoulder, the suprapubic 
region is a more flexible area in terms of tissue 
tension. Therefore, the recurrence rate of CSS in 
the suprapubic region is expected to be lower 
than the other areas. In addition, Ogawa et al.15 
concluded that some anatomic sites with 
increased tautness were associated with statisti-
cally higher rates of recurrence rather than CSS. 
In one study,14 after surgical excision of the pri-
mary keloid, orthovoltage-based radiotherapy 
was shown to be a good method for preventing 
further recurrence; only 14.6% of patients 
needed additional adjuvant treatment. We 
reached a lower rate of recurrence (13%) with 
only surgical excision without adjuvant therapy.

In another study protocol, the physicians per-
formed intralesional steroid injections after the 
excision of keloids at the time of suture removal 
and then every two weeks for a total of five treat-
ment sessions, with concomitant application of a 
steroid ointment twice a day from the time of 
suture removal for a total of six months. In that 
study,16 only 14.3% of keloids recurred; recur-
rence was lower in the abdominal area, but the 
sample size in the study by Hayashi et al. was very 
small (18 patients with abdominal midline 
keloids and six with abdominal midline hyper-
trophic scar).

There has not been enough investigation of 
CSS in the obstetric population; there are lim-
ited numbers and studies with small sample sizes 
have been published. For example, Karmisholt 
et  al.17 discussed the effect of fractional CO2 
laser on the treatment of CSS (hypertrophic 
scars) on 11 patients; after six months they were 
able to get a satisfying result. The images were 
called hypertrophic scars in the study by 
Karmisholt et  al., whereas Park et  al.18 named 
theirs keloids. However, it was clearly seen that 
both studies had similar images of CSS. Ogawa 
et  al.15 evaluated postoperative electron-beam 
irradiation therapy for keloids and hypertrophic 
scars in 147 cases; however, 11 of them had 
suprapubic scars, in whom four recurred (36% 
rate of recurrence for suprapubic scars). In addi-
tion, Ogawa et  al. also had some patients who 

had combined hypertrophic and keloid scars 
pathologically and had some difficulties distin-
guishing between these scars; therefore, they 
also decided to put them in the same category.

According to the review article by Berman 
et al.,5 the primary treatment to consider is the 
application of silicone gel/sheeting with 
intralesional corticosteroids, followed by frac-
tional or pulsed-dye laser; if the lesions remain 
refractory, surgical excision should be consid-
ered with adjuvant treatments. However, this 
treatment algorithm was not designed for 
Pfannenstiel caesarean incision skars. To our 
knowledge, there are no exact rates of recur-
rence after only surgical excisions of CSS as we 
mentioned above. Therefore, the present 
study sheds light on the literature.

In one of the few studies on caesarean keloids, 
total excision was performed during 26 CS, fol-
lowed by radiotherapy, and the rate of recurrence 
was 23%. In addition, ovarian radiation exposure 
must be considered.19

According to Berman et al.,5 general princi-
ples for minimising the risk of recurrence during 
the surgical excision of scars include gentle han-
dling techniques at primary wound repair sites, 
an appropriately planned closure so as to mini-
mise tension on the wound bed, closure within 
relaxed skin tension lines and the use of buried 
sutures when needed to reduce tension on the 
wound closure. However, in an emergency CS, 
this patience and diligence may be reduced. This 
may indicate that the frequency of recurrence 
increases in patients undergoing emergency CS. 
The present study supports the increase in recur-
rence in patients undergoing emergency CS. 
However, a major limitation of the present study 
is its retrospective nature.

Similar to Ogawa et al.,20 who touched on the 
role of chronic inflammation in the development 
of keloids and hypertrophic scars, we found a 
high WBC and neutrophil count preoperatively 
in the recurred group (group 1). When we inves-
tigated whether these patients had mostly under-
gone emergency CS due to some of them having 
pain or amnion fluid drainage before surgery, 
these emergent conditions probably led to an 
increase in the WBC and neutrophil counts. 
Thus, a normal range of preoperative inflamma-
tory cell counts may indicate a low risk of CSS 
recurrence.

In an ongoing study aiming to prevent CSS 
with mesenchymal stem cell injection, it is stated 
that the treatment of hypertrophic scars is expen-
sive, painful and rates of recurrence are high.21 
The present study shows that CS and scar removal 
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can be done easily in the same session at no extra 
cost and without extra pain for scar treatment.

Conclusion
When only surgical excision of CSS is compared 
with radiotherapy and steroid injection is com-
bined with surgical excision, the rate of recur-
rence is reasonable, especially in non-emergent 
surgery. Asymptomatic patients who are plan-
ning another pregnancy and do not want to 
receive any other radiotherapy or steroid injec-
tion therapy can wait before removing their CSS 
in the next elective CS with or without adjuvant 
therapy.
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