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Abstract

Purpose: To compare two suture threads, poliglecaprone 25 and nylon, used as intradermal 
suture for skin closure in women undergoing their first cesarean section. 
Methods: This is a randomized clinical trial. A total of 60 women undergoing their first cesarean 
section were enrolled and prospectively assessed. They were randomly allocated to group I 
(n=30), which received an intradermal suture with nylon 4.0 or to group II (n=30), which 
had an intradermal suture with poliglecaprone 25, 4.0. The main author took standardized 
photographs of the scar 6 months after the operation. Four independent raters, two senior 
obstetricians and two senior plastic surgeons (a male and a female physician from each 
specialty) assessed the photographs.The panelists rated the scar according to Trimbos scale, 
composed by the subscales hypertrophy, color and width of the scar. 
Results: At baseline, patients in both groups were similar regarding age and body mass index. 
Five patients withdraw the study, four from group and one from group II. Scars of patients 
from group II were significantly less hypertrophic (p=0.001), thinner (p=0.019) and had more 
acceptable color (p=0.019). 
Conclusion: The intradermal suture with poliglecaprone 25 for skin closure after cesarean 
incision provides better aesthetic result. 
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taught by a preceptor and the tendency is to 
use the same thread used by him12.
	 In surgical practice the threads are 
divided into two large groups: absorbable 
and non-absorbable. Two strands widely used 
for cesarean section incision skin closure: 
poliglecaprone 25, synthetic, monofilament, 
absorbable at about 91 to 119 days by the 
hydrolysis process, and nylon, synthetic, 
monofilament, non-absorbable, removed from 
about 7 to 10 days13.
	 Since the 1970s, and more recently, 
the aim is to quantify the aesthetic aspect 
of the scar, with emphasis on aspects such 
as color, shape, volume and distinction of 
neighboring tissues. Criteria are proposed to 
separate the scarcely perceived, aesthetically 
normal evolution scars from the exuberant 
(hypertrophic) or even pathological (keloid) 
scars14.
	 A table that evaluates aspects related 
to the aesthetic result of the scar was 
proposed by Trimbos et al.15 is based on the 
conceptualization of the cicatricial aspect of 
hypertrophy, width, coloration and transverse 
marks.
	 A surgical scar can be evaluated 
through photographic analysis, a very common 
practice in plastic surgery. The documentation 
of images in scientific research can make 
its results measurable and can be analyzed 
objectively and accurately by the photograph. 
The evaluation can be carried out later in a 
more appropriate place and conditions16,17.
	 The six-month post-operative scar 
inspection is as reliable as one year15. There 
are still surgeons who consider revision as 
sufficient after three months17,18. In this period 
the wound has 80% of the original resistance 
of the skin, and it is unlikely that significant 
changes in its remodeling or enlargement 
occur after this time, modifying aesthetic 
evolution17,19.
	 The literature clearly provides the best 

■■ Introduction

	 A cesarean section is a surgical procedure 
that consists of incising the abdomen and the 
wall of the uterus to release the concept1. It is 
the most frequent surgery in women, both in 
developed and underdeveloped countries2.
	 The increasing incidence of caesarean 
section is a phenomenon common to almost 
every country in the world. However, another 
country is not known where the curve is so 
upward, nor the rates have reached levels as 
high as in Brazil3. Very low or very high cesarean 
section incision rates (CSIR) can be dangerous, 
however, the ideal rate is unknown4. In 
1985 the World Health Organization (WHO) 
recommended that the cesarean section rate 
should not exceed 15%5.
	 As the cesarean section became a 
safe procedure, in addition to the concern 
for mother-fetus health and safety, attention 
was also turned to maternal desires, being 
the importance given to aesthetic appearance 
in the present day6. In an attempt to improve 
the technique, Pfannestiel in 1900 described 
a transverse suprapubic incision used by most 
obstetricians and gynecologists, ensuring a 
safer and less painful closure postoperatively7,8.
	 A técnica ideal para fechamento da 
pele deve ser segura, custo-efetiva e simples, 
enquanto maximiza os resultados estéticos 
e a satisfação da paciente com a ferida9. 
The incision can be reapproximated with 
intradermal continuous suture, immediately 
below the skin, can be made by interrupted 
suture or by means of staples10. Results are 
conflicting in reporting which suture material 
for intradermal closure is more advantageous in 
terms of wound healing, better aesthetic result 
and better patient satisfaction10,11. Identifying 
which surgical material provides the best 
healing and aesthetic result is a challenge10. 
The choice of surgical thread has been largely 
empirical. The art and the craft of surgery are 
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incision - Pfannestiel- the best suture for skin 
closure - intradermal continuous - but there 
are divergences of opinion on what would be 
the best yarn for such suture and rare works 
are available that compare aesthetic results 
between yarns surgical.
	 Thus, in view of the increasing rate of 
cesarean section, which is the most common 
method of delivery, according to WHO data, 
which is associated with a higher aesthetic 
value, it is pertinent to compare the aesthetic 
results between two monofilamentary 
synthetic yarns, nylon and poliglecaprone 25, 
since there are two types of suture material 
widely used at the time of surgery to close the 
skin.
	 The present research developed 
from the following objective to compare the 
non-absorbable (Nylon) versus absorbable 
(Poliglecaprone 25) thread for intradermal 
suture of the skin in cesarean section.

■■ Methods

	 It is a clinical, primary, randomized, 
interventional and single center trial.Regarding 
ethical considerations, the study followed the 
Declaration of Helsinki 2013 and the norms of 
Resolution No. 466/12 of the National Health 
Council, guaranteeing total anonymity and 
patient privacy. Data collection began after 
approval by the Research Ethics Committee 
of the Sapucaí Valley University, under the 
number CAAE: 33107314.1.00005102.
	 The sample was calculated with the 
aim of studying differences between the mean 
scores of the Trimbos table according to the use 
of nylon (non-absorbable) and poliglecaprone 
25 (PGL25) (absorbable) yarns.
	 The calculation was made by OpenEpi 
version 3, open source calculator -Power 
Mean. The sample constructed from these 
criteria presented a Power (Power) of 98.76% 
(calculated by the method of approximation of 

normal -www.openepi.com).
	 The following criteria were used:
	 1 - P = 0.05 (95% confidence interval)
	 2 - Beta = 0.20 (80% power)
	 Sample size ratio (Thread 2 / Thread 1) = 1
	 From a previous study in four patients 
(two in each group), Group I (nylon) had a 
mean score of 8.1 and a standard deviation 
of 1.8 and for Group II (poliglecaprone 25) the 
mean score of 6.2 and standard deviation of 
1.7
	 The sample size was 28 patients, 14 per 
group. We chose to work with two groups of 
30 patients each, GI = 30 (nylon) and GII = 30 
(poliglecaprone 25), in order to prevent losses 
and bias, increasing the statistical power of the 
sample.
	 Sixty pregnant women undergoing the 
first cesarean section were selected from the 
Hospital das Clínicas Samuel Libânio (HCSL), 
patients who fulfilled the eligibility criteria were 
clarified about the study and only those who 
agreed to participate were included, signing 
the informed consent form. The data collected 
were recorded in a standardized form.
	 Patients who met the eligibility criteria 
were invited to participate in the study. Being 
the criteria for including patients that would 
be submitted to the first caesarean section, 
without any restriction as to age, ethnicity, 
education or social class.
	 The restrictions for inclusion were  
patients with previous suprapubic transverse 
scar (Pfannestiel); diabetic patients; patients 
with collagenosis; patients with preoperative 
exams that indicated any signs of systemic or 
local infection not previously treated until the 
time of surgery; patients of the black race, 
according to the classification of Fitzpatrick. 
Also by patients who withdraw the ICF and 
patients who did not attend the dates pre-
scheduled for the postoperative controls.
	 The allocation was determined by 
computer generated random sequence 
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(Bioestat5.0 software, Institute Mamirauá, 
Brazil). The allocation concealment was secured 
by opaque, sealed and numbered envelopes, 
open the operating room to determine the 
allocation of patients in the skin suture groups 
with continuous intradermal point using nylon 
thread 4-0 (mononylon®) or poliglecaprone 
thread 25 4-0 ( monocryl®), with 30 patients in 
each group.

Procedures

	 Both groups, Nylon and Poliglecaprone 
25, underwent the same procedures.
	 • Pre-operative traditional preparation:
	 - Suprapubic trichotomy;
	 - Previous bladder emptying;
	 -Patient in dorsal decubitus, after 
subarachnoid anesthesia;
	 - Degermation of the abdomen and 
thigh root with chloroxedine 4% and after with 
chloroxedine alcoholic;
	 - Installation of sterile surgical fields and 
installation of electrocautery and aspirator.
	 • Opening technique:
	 - Classic technique with pfannestiel 
incision;
	 - Skin suture was performed with an 
intradermal point:
	 GROUP I - NYLON (Mononylon®) non-
absorbable yarn, in the thickness of 4-0 
USP with 1.5 cm cylindrical needle (Cod-Y 
426-Ethicon)
	 GROUP II - POLIGLECAPRONE 25 
(Monocryl®) absorbable thread, in the thickness 
of 4-0 USP with 1.5 cm cylindrical needle (Cod 
- 1129 - Ethicon);
	 - Occlusive dressing.

Evaluation of surgical scar

	 All patients returned to the first control 
between the 7th and 10th postoperative days, 
when the points were removed from the ones 
they needed. The second control was performed 

six months after the surgical procedure and had 
as objective the photographic documentation, 
for later evaluation of the aesthetic result of 
the surgical scar. Both controls were performed 
by the physician, responsible for the research.

Photographic standardization

	 A metric scale was introduced into 
the photographic environment to give a real 
aspect ratio reference to the image. This scale 
was positioned below the scar, in the same 
horizontal plane, with its center located in the 
alba line (Figure 1).

Figure 1 - Standardized photo of the scar.

	 The patient was always in the orthostatic 
position, with the photograph including the 
entire surgical scar and the objective axis was 
kept perpendicular to the photographic plane.
	 As a focal point, the number five of the 
10 cm metric scale was used, adjusting the 
camera in automatic mode and focal length of 
45 mm. The camera was placed on a tripod at 
a distance of 30 cm from the skin. In order to 
obtain adequate image horizontality, an air / 
liquid interface leveling device already adapted 
to the tripod was used.
	 The photographs were recorded 
with a Nikon D3100e digital camera stored 
on a personal computer with a Windows®XP 
operating system and Intel Corei.5® processor.
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	 In order to measure the width, we used 
the Mias 2008 En Ver 2.2 Electronic Eyepiece 
program, which provides measurements in 
pixels.
	 The measurement of the 10 cm ruler 
was carried out and in three sites considered 
of greater cicatricial thickness.
	 Then the arithmetic mean of the three 
measures of the scar was obtained, obtaining 
the value of the cicatricial width, in pixel.
	 Because the Mias software provides 
the measurements in pixel, conversion was 
required in millimeters (mm). For this, a rule 
of three was performed: In the above case, the 
10 cm ruler (1000 mm) equals 2597 pixels; the 
arithmetic mean of the three measurements 
with the greatest thickness of the cicatricial 
width of 126.3 pixels is X (mm).

Instrument for scar analysis

	 A pen drive was sent to each of the four 
evaluators (two obstetricians and two plastic 
surgeons) containing the photos, the excel 
table and the scoring table used for aesthetic 
evaluation of the surgical scar. A notebook was 
sent to an assessor (obstetrician) containing 
the Mias 2008 En Ver 2.2 Electronic Eyepiece 
program to measure the cicatricial thickness.
	 For evaluation of the scar, a semi-
quantitative evaluation system proposed 
by Trimbos et al.15 was used, based on the 
conceptualization of the cicatricial aspect 
of hypertrophy, color, width and marks of 
the points. All four evaluators appraised 
hypertrophy and coloration. Only one 
evaluator performed the cicatrization width 
measurement. The marks of the points have not 
been evaluated since intradermal continuous 
suture does not produce such marks.

Statistical analysis

	 Data were tabulated and submitted 
to statistical analysis. We used SPSS 

(StatisticalPackage for Social Sciences, Inc., 
Chicago, USA) and Bioestat 5.0 (Institute of 
Sustainable Development Mamirauá, Belém-
PA, Brazil), with a rejection level of the null 
hypothesis set at 5%).
	 The descriptive statistics were presented 
as mean, median and standard deviation for 
the numerical variables and absolute and 
relative frequency for the categorical variables.
	 The Mann-Whitney test (Siegel) was 
used to compare the differences between 
the two study groups after six months; the 
Kendall W Test for inter-rater concordance; the 
Friedman test for differences between raters.

■■ Results

	 The study included 60 patients 
submitted to the first cesarean section and 
randomly assigned to Group I (Nylon) or Group 
II (Poliglecaprone 25). In Group I were 28 
primiparous and two patients with previous 
pregnancy with previous natural childbirth. In 
Group II there were 29 primigravidae and one 
with previous gestation with previous natural 
childbirth. All cesarean sections were performed 
by the researcher, assisted by resident doctors 
of the HCSL service. Of the 60 patients selected, 
five were excluded, remaining 26 patients in 
the Nylon group (non-absorbable) and 29 in 
the Poliglecaprone 25 (absorbable) group. The 
reason for the exclusion was non-attendance at 
the pre-scheduled dates for the postoperative 
controls. Four patients from the nylon group 
and one from the poliglecapone group were 
excluded.

Descriptive and total statistics of scores

	 Hypertrophy and staining were 
analyzed by the Evaluators 1, 2, 3 and 4. The 
width was analyzed only by the Evaluator 1. 
The value of the score obtained for the scar is 
inversely proportional to the aesthetic result 
(Tables 1 and 2).
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Table 1 – Values corresponding to hypertrophy and scar staining: GI (Nylon) and GII (PLG 25).
GROUPS

Nylon PLG 25
Hypertrophy Coloring Brands Hypertrophy Coloring Brands

E1 Mean+SD 3.19+0.85 2.88+0.95 1.00+0.00 2.10+1.05 2.27+1.03 1.00+0.00
Median 3 3 1 2 2 1

E2 Mean 2.23 1.69 1.00 1.34 1.59 1.00
SD 1.03 0.68 1 0.61 0.73 0.00

Median 2 2 1 1 1 1
E3 Mean 2.15 2.08 1.00 1.41 1.93 100

SD 1.08 0.80 0.00 0.78 0.80 0.00
Median 2 2 1 1 2 1

E4 Mean 2.31 2.73 1.00 1.70 2.45 1.00
SD 1.12 0.78 0.00 0.93 0.78 0.00

Median 2 3 1 1 2 1
SD: Standard Deviation; E (1 to 4)=Evaluators

Table 2 – Values of the scar width for GI (Nylon) and GII (PLG 25).
Width

Nylon PLG 25
Evaluator 1 Mean 2.88 2.01

SD 0.40 0.34
Median 3.00 2.00

SD: Standard Deviation.

Statistical tests and their conclusions

	 Through the p-Values observed 
in Asymptotic Significance, evidence was 
observed that the treatments presented 
differences for the two observed aspects, 
hypertrophy and coloration, from the rejection 
of the null hypothesis that there are no 
differences between the two groups. It was 
observed p-values less than the significance 
level of 5%, it was concluded that there was 
a statistically significant difference between 
the treatments applied through the analysis 
of the total scores. In addition to the Mann-
Whitney test, Kendall’s W statistic also rejects 
the null hypothesis that the averages observed 
for the total scores were the same, leading to 
the conclusion that, in fact, the treatments 

presented statistically significant differences in 
the items Hypertrophy and Coloration, having 
larger scores for treatment with nylon and 
smaller for treatment with poliglecaprone 25.
	 The Hypertrophy question was 
also observed, with values lower than 
the significance level of 0.05 in the four 
comparisons made by the four evaluators, and 
there is significant statistical evidence that the 
poliglecaprone 25 treatments differ in fact in 
the Hypertrophy question, presenting averages 
of larger scores for Nylon treatment and lower 
for treatment with Poliglecaprone 25.
	 As to staining, a significant statistical 
difference was observed only for the first and 
third observer. There is insufficient evidence to 
state that other reviewers observed differences 
between the two treatments.
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	 The Mann-Whitney test was used 
to verify statistically significant difference 
between the results obtained, the width was 
observed in both treatments. The conclusion 
of the test showed a significant difference 
between treatments, receiving Nylon a higher 
treatment score.

■■ Discussion

	 Caesarean section is the most frequent 
surgery in women worldwide2, especially in 
young and healthy women, and may have 
long-term and short-term consequences for 
the mother. These can be modified by the 
technique used at each time of the cesarean 
incision (CSI), and therefore, evidence 
has shown that choosing the best surgical 
technique is essential20.
	 Well-known are short-term maternal 
risks of CSI, including infection, bleeding, and 
thromboembolic effects8. However, there has 
been a steady increase in the knowledge of the 
long-term effects of cesarean sections. These 
studies, in which this research is based, have 
explored surgical techniques for opening the 
fascia and closing the skin4.
	 Various materials are used to close 
the skin after cesarean section. American 
obstetricians in 2011 found that only 4% used 
another method other than metal staples or 
absorbable suture21. These two methods (staples 
and absorbable wires) are those that have been 
mainly compared in randomized trials.
	 A meta-analysis composed of 877 
patients from five studies compared the use 
of staples and subcuticular sutures, evidenced 
that the rates of dehiscence and wound 
complications increased with the use of 
staples, although the operating time has been 
shortened by only an average of 5,05 minutes. 
The authors recommended that subcuticular 
closure of the skin should be preferred to the 
use of staples22.
	 The skin can be sutured in a continuous 

or interrupted way. The continuums are 
subcuticular and can be made with absorbable 
and non-absorbable strands, while the strands 
are usually made of non-absorbable material 
and wrap around the thickness of the skin. 
Superficial dehiscence of the wound can be 
reduced by using absorbable subcuticular 
continuous suture23.
	 Since the suture is the best method for 
closing the skin at the cesarean incision, the 
choice of which intradermal (absorbable or non-
absorbable) material is more advantageous 
in terms of wound healing, better aesthetic 
result and better patient satisfaction is also 
conflicting11,21.
	 To determine which material used 
for subcuticular suture of the skin, in CSI, 
presents better aesthetic result, was the 
objective of this study. Two monofilament 
yarns, nylon (mononylon®) and poliglecaprone 
25 (monocryl®) were compared, since 
multifilament yarns present a greater chance 
of infection and dehiscence of wounds12.
	 Complications in the surgical wound 
such as hematoma, infection and dehiscence 
did not occur in any patient present in the study, 
in both groups, in the evaluation performed 
seven to ten days postoperatively.
	 This study was performed at the HCSL 
obstetrics service, which provides services to 
patients in 54 municipalities, being a reference 
center in high-risk gestation. This service 
collaborates with the training of resident 
doctors from various states and has as mission 
the improvement of surgical techniques, 
prioritizing the safety of the mother-fetus 
binomial and seeking patient satisfaction.
	 Three characteristics relevant to the 
aesthetic aspect of the scar were evaluated: 
hypertrophy, color and width of the scar. Cross-
stitch marks have not been evaluated, since 
intradermal suture does not produce such marks.
	 Of these cicatricial features, 
hypertrophy is probably the most important 
and relevant variable in the aesthetic result, 
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followed by the width, presence of transverse 
marks and coloration15.
	 Edwin Smith’s papyri in 1700 BC had 
already mentioned the normal formation of 
scars as a result of failures in the process of 
wound contraction24. These scars may become 
elevated, tense, and confined to the margins of 
the original lesion, called hypertrophic25.
	 In the present series, we chose to 
review the scar with six postoperative months, 
based on the literature26,27. It is also worth 
noting that long-term follow-up of patients in 
the postoperative period is difficult, due to the 
low rate of attendance at the later controls, if 
the patient has no complaints related to the 
operation28.
	 Contrary to other studies12,13, the 
present work pointed to the absorbable 
Poliglecaprone 25 wire, with better esthetic 
results when hypertrophy, coloration and width 
of the intradermal suture of the Pfannestiel 
incision were evaluated in the cesarean section.
	 Analyzing hypertrophy, the results 
presented a statistically significant difference, 
both in the individual analysis of all the 
evaluators and in the total score. Regarding 
coloration, the results were significant in 
the individual analysis of two evaluators (an 
obstetrician and a plastic surgeon) and reached 
a relevant total score.
	 Additionally, the absorbable suture 
with poliglecaprone 25 is associated with less 
discomfort at the surgical site when compared 
to the non-absorbable nylon suture12. Other 
relevant advantages are observed in the 
absorbable suture, among them are to avoid 
any physical and emotional trauma that may 
occur during its removal26. Considering also 
the inconvenience to the patient of an extra 
commitment to the removal of the non-
absorbable yarn in a very troubled period 
(postpartum) should be considered and, in 
contrast, does not require doctor’s follow-up 
visit to remove them.
	 In the HCSL GO Service, where this 

study was carried out, up to the beginning 
of the study, unabsorbable wire (Nylon) was 
used in 100% of the cases for SUS (Health Unic 
System) patients.
	 Unfortunately advances in technology 
and optimization in resource use often take 
longer than they should have to be incorporated 
into SUS29 user care.
	 This study allowed the standardization, 
in the HCSL GO Service, of the use of absorbable 
yarn, poliglecaprone 25, to close the skin at the 
cesarean incision.
	 In this way, the best aesthetic results 
achieved with the absorbable thread analyzed, 
combined with the advantages already 
mentioned: anxiety and dorna withdrawal of 
the inabsorbable yarn, unnecessary return 
associated with schedule in the medical 
agenda with priority, made the poliglecaprone 
25 a great option to close the cesarean section.

Social impact

	 The cesarean, in view of its wide use, 
impacts both economically and socially.
	 The use of absorbable surgical materials 
brings healing with better aesthetics, not only 
providing positive impacts on the patient’s 
well-being, but also reducing the costs of the 
Health System and the patient herself.
	 Although it was observed that the 
initial cost of acquiring unabsorbable yarns 
is lower, the use of the absorbable ones, in 
the end, becomes less costly, as it becomes 
unnecessary to return the patient to stitch 
removal procedure, avoiding costs with the 
health professional, with the establishment 
of health and respective supplies, and also 
expenses with hygiene of surgical instruments 
and, finally, the costs with the patient’s own 
displacement.
	 The absence of physical pain is 
emphasized by avoiding the painful procedure 
of removing the inabsorbable yarn, which 
contributes to the patient’s emotional recovery.
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	 The present study confirmed the 
aesthetic improvement in the use of absorbable 
yarns in the suture, and can infer a lower cost, 
as a whole, in the Health System, since the 
cost-effectiveness analysis emphasizes that 
not only the costs involved with comparative 
technologies, but rather the whole cost 
involved in clinical evolution, regardless of who 
they are.

■■ Conclusion

	 The absorbable monofilament 
yarn (poliglecaprone 25) presented a 
better aesthetic result when compared to 
monofilament, nonabsorbable (nylon) yarn in 
the closure of skin with intradermal suture, in 
patients undergoing cesarean section.

■■ References

1.	 Hillan EM Caesarean section: historical 
background. Scott Med. 1991;.36:150-4.

2.	 Hofmeyr JG, Novikova N, Mathai M, Shah 
A. Techiques for cesarean section. Am J 
Obst Gynecol. 2009;201(5):431-44. doi: 
10.1016/j.ajog.2009.03.018.

3.	 Fagundes A, Cecatti JG. A operação Cesárea 
no Brasil: incidência, tendências, causas, 
consequências e propostas de ação. Cad 
Saúde Pública. 1991;7(2):150-73. doi: 
10.1590/S0102-311X1991000200003.

4.	 Clark EA, Silver RM. Long-term maternal 
morbidity associated with repeat 
cesarean delivery. Am J Obstet Gynecol. 
2011;205(6Suppl):S2-10. doi: 10.1016/j.
ajog.2011.09.028.

5.	 World Health Organization (WHO).
Appropriate techonology for birth. Lancet. 
1985;2(8452):436-7. doi: 10.1016/S0140-
6736(85)92750.

6.	 Braga PD, Molina MCB, Cade NV. 
Expectativas de adolescentes em relação a 
mudanças do perfil nutricional. Cienc Saude 
Colet. 2007;12(5):1221-8. PMID: 18813456.

7.	 Pfannestiel HJ. Uber die Vortheiledes 
Suprasymphysaren Fascien-querschnittsfur 
die Gynakolodischen Koliotomienzugleichein 
Beitagzu der Iindikationsstellung der 
Operationswege. Samml Klin VotrLepzig. 

1900;268:1735-56. PMID: 4589293.
8.	 Silver RM. Implications of the first cesarean: 

perinatal and future reproductive health 
and subsequent cesareans, placentation 
issues, uterine rupture risk, morbidity, and 
mortality. Semin Perinatol. 2012;36(5):315-
23. doi: 10.1053/j.semperi.2012.04.013.

9.	 Altman AD, Allen VM, McNeil SA, Dempster 
J. Pfannestiel incision closure: a review 
of current skin closure techniques. J 
ObstetGynaecol Can. 2009;31(6):514-20. 
doi: 10.1016/S1701-2163(16)34213-X.

10.	Mackeen AD, Berghella V, Larsen M. 
Techniques and materials for skin 
closure in caesarean section. Cochrane 
Database Syst Rev. 2012;Nov 14;11. doi: 
10.1002/14651858.CD003577.pub3.

11.	Figueroa D, Jauk VC, Szychowski JM, 
Garner R, Biggio JR, Andrews WW. Surgical 
staples compared with subcuticular suture 
for skin closure after cesarean delivery: 
a randomized controlled trial. Obstet 
Gynecol. 2013;121(5):33–8. doi: 10.1097/
AOG.0b013e31827a072c.

12.	Vats U, Pandit Suchitra N. Comparison 
of efficacy of three suture materials, 
i.e., Poliglecaprone 25, Polyglactin 910, 
Polyamide, as subcuticular skin stitches in 
post-cesarean women: a randomized clinical 
trial. J Obstet Gynaecol India. 2014;64(1):14-
8. doi: 10.1007/s13224-013-0448-5.

13.	LaBagnara J Jr. A review of absorbable 
suture materials in head & neck surgery 
and introduction of monocryl: a new 
absorbable suture. Ear Nose Throat J. 
1995;74(6):409-15. PMID: 762833.

14.	Ferreira MC. Cirurgia plástica estética: 
avaliação dos resultados. Rev Soc Bras Cir 
Plást. 2000;15(1):55-66.

15.	Trimbos JB, Smeets M, Verdel M, Hermans J. 
Cosmetic result of lower midline laparotomy 
wounds: polibutesterand nylon skin suture 
in a randomized clinical trial. Obstet Gynecol. 
1993;82(3):390-3. PMID: 8355939.

16.	Hochman B, Nahas FX, Ferreira LM. Fotografia 
aplicada na pesquisa clínico-cirúrgica. 
Acta Cir Bras. 2005;20(Supl. 2):19-25. doi: 
10.1590/S0102-86502005000800006.  

17.	Guyurun B, Vaughanc. A comparison of 
absorbable and nonabsorbable suture 
materials for skin repair. Plast Reconstr Surg. 
1992;89(2):234-6. PMID: 1732889.

18.	Soisson AP, Olt G, Soper JT, Berchuck A, 

https://doi.org/10.1016/j.ajog.2009.03.018
https://doi.org/10.1016/j.ajog.2009.03.018
http://dx.doi.org/10.1590/S0102-311X1991000200003
http://dx.doi.org/10.1590/S0102-311X1991000200003
https://doi.org/10.1016/j.ajog.2011.09.028
https://doi.org/10.1016/j.ajog.2011.09.028
https://doi.org/10.1053/j.semperi.2012.04.013
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mackeen%2520AD%255BAuthor%255D&cauthor=true&cauthor_uid=23152219
http://www.ncbi.nlm.nih.gov/pubmed/?term=Berghella%2520V%255BAuthor%255D&cauthor=true&cauthor_uid=23152219
http://www.ncbi.nlm.nih.gov/pubmed/23152219
http://www.ncbi.nlm.nih.gov/pubmed/23152219
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003577.pub3
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23262925
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=23262925
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vats%2520U%255BAuthor%255D&cauthor=true&cauthor_uid=24587600
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pandit%2520Suchitra%2520N%255BAuthor%255D&cauthor=true&cauthor_uid=24587600
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMC3931899
http://www.ncbi.nlm.nih.gov/pubmed/?term=LaBagnara%2520J%2520Jr%255BAuthor%255D&cauthor=true&cauthor_uid=7628331
http://www.ncbi.nlm.nih.gov/pubmed/?term=A+review+of+absorbable+suture+materials+in+head+%2526amp%253B+neck+surgery+and+introduction+of+monocryl%253A+a+new+absorbable+suture.
https://doi.org/10.1590/S0102-86502005000800006
https://doi.org/10.1590/S0102-86502005000800006


 

Absorbable suture. Best aesthetic outcome in cesarian scar 
Lima RJ et al.

Acta Cir Bras. 2018;33(11):1027-1036

1036

Rodrigues G, Clarke-Pearson DL. Prevention 
of superficial wound separation with 
subcutaneous retention sutures. Gynecol 
Oncol.1993;51(3):330-46. PMID: 8112641.

19.	Morrill MY, Schimpf MO, Abed H, Carberry 
C, Margulies RU, White AB, Lowenstein L, 
Ward RM, Balk EM, Uhlig K, Sung VW, Society 
of Gynecologic Surgeons. Systematic Review 
Group: antibiotic prophylaxis for selected 
gynecologic surgeries. Int J Gynaecol Obstet. 
2013;120(1):10-5. PMID: 23040720.

20.	Aabake AJM. Surgical techniques for 
cesarean section Short- and long-term 
consequences (Thesis). Copenhagen: 
Department of Obstetrics and Gynaecology, 
University of Holbæk Hospital; 2014.

21.	MacKeen AD., Devaraj T, Baxter JK. 
Cesarean skin closure preferences: a 
survey of obstetricians. J Matern Fetal 
Neonatal Med. 2013;26(8):753–6. doi: 
10.3109/14767058.2012.755509.

22.	Hasdemir PS, Guvenal T, Ozcakir HT, 
Koyuncu FM, Horasan GD, Erkan M,Oruc 
Koltan SO.Comparison of subcuticular 
suture materials in cesarean skin closure. 
Surg Res Pract. 2015;2015:141203. doi: 
10.1155/2015/141203.

23.	Gurusamy KS, Toon CD, Allen VB, Davidson 
BR. Continuous versus interrupted skin 
sutures for non-obstetric surgery.Cochrane 
Database Syst Rev. 2014;(2)CD010365. doi: 
101002/14651858.CD010365.pub2.

24.	Carroll LA, Hanasono MM, Mikulec AA, Kita 
M, Koch RJ. Triamcinolone stimulates bFGF 

production and inhibits TGF-β1 production 
by human dermal fibroblasts. Dermatol 
Surg. 2008;28(8):704-9. PMID: 12174062.

25.	Soares-Lopes LR, Soares-Lopes IM, Filho 
LL, Alencar AP, da Silva BB. Morphological 
and morphometric analysis of the effects of 
intralesional tamoxifen on keloids. Exp Biol 
Med (Maywood). 2017 May;242(9):926-9. 
doi: 10.1177/1535370217700524.

26.	Shetty PC, Dicksheet S, Scalea TM. 
Emergency department repair of hand 
lacerations using absorbable Vicryl sutures. 
J Emerg Med. 1997;12(5):763-4. PMID: 
9348057.

27.	Chen HH, Tsai WS, Yeh CY, Wang JY, Tang 
R. Prospective study comparing wounds 
closed with tape with suture interrupted 
wounds in colorectal surgery. Arch Surg. 
2001;136(7):801-3. PMID: 11448394.

28.	Vidigal FM, Petroianu A. Avaliação de 
cicatrizes cutâneas: apresentação de um 
método quantitativo. Rev Col Bras Cir. 
2010;37(2):121-7. PMID: 20549102.

29.	Mehta RH, Montoye CK, Gallogly M, Baker 
P, Blount A, Faul J, Roychoudhury C, Borzak 
S, Fox S, Franklin M, Freundl M, Kline-Rogers 
E, LaLonde T, Orza M, Parrish R, Satwicz M, 
Smith MJ, Sobotka P, Winston S, Riba AA, 
Eagle KA; GAP Steering Committee of the 
American College of Cardiology. Improving 
quality of care for acute myocardial 
infarction. The Guidelines Applied in Practice 
(GAP) initiative. JAMA. 2002;287:1269-76. 
PMID: 11886318.

Correspondence:
Roberta Junqueira de Lima
Universidade do Vale do Sapucaí
Avenida Coronel Alfredo Custódio de Paula, 
320 
37553-068  Pouso Alegre – MG  Brasil
Tel.: (55 35)3429-3200
robertajunqueira1@gmail.com

Received: July 28, 2018
Review: Sept 26, 2018
Accepted: Oct 29, 2018

Conflict of interest: none
Financial source: none

1Research performed at Department of 
Gynecology and Obstetrics, Hospital das 
Clínicas Samuel Libânio (HCSL), and Professional 
Masters in Sciences Applied to Health, 
Universidade do Vale do Sapucaí (UNIVÁS), 
Pouso Alegre-MG, Brazil. Part of Master degree 
thesis, Professional Masters in Sciences Applied 
to Health. Tutor: Taylor Brandão Schnaider.

https://doi.org/10.3109/14767058.2012.755509
https://doi.org/10.3109/14767058.2012.755509
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hasdemir%2520PS%255BAuthor%255D&cauthor=true&cauthor_uid=26413566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guvenal%2520T%255BAuthor%255D&cauthor=true&cauthor_uid=26413566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ozcakir%2520HT%255BAuthor%255D&cauthor=true&cauthor_uid=26413566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Koyuncu%2520FM%255BAuthor%255D&cauthor=true&cauthor_uid=26413566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dinc%2520Horasan%2520G%255BAuthor%255D&cauthor=true&cauthor_uid=26413566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Erkan%2520M%255BAuthor%255D&cauthor=true&cauthor_uid=26413566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oruc%2520Koltan%2520S%255BAuthor%255D&cauthor=true&cauthor_uid=26413566
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oruc%2520Koltan%2520S%255BAuthor%255D&cauthor=true&cauthor_uid=26413566
http://www.ncbi.nlm.nih.gov/pubmed/26413566
http://dx.doi.org/10.1155/2015/141203
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gurusamy%2520KS%255BAuthor%255D&cauthor=true&cauthor_uid=24526375
http://www.ncbi.nlm.nih.gov/pubmed/?term=Toon%2520CD%255BAuthor%255D&cauthor=true&cauthor_uid=24526375
http://www.ncbi.nlm.nih.gov/pubmed/?term=Allen%2520VB%255BAuthor%255D&cauthor=true&cauthor_uid=24526375
http://www.ncbi.nlm.nih.gov/pubmed/?term=Davidson%2520BR%255BAuthor%255D&cauthor=true&cauthor_uid=24526375
http://www.ncbi.nlm.nih.gov/pubmed/?term=Davidson%2520BR%255BAuthor%255D&cauthor=true&cauthor_uid=24526375
http://www.ncbi.nlm.nih.gov/pubmed/24526375
http://www.ncbi.nlm.nih.gov/pubmed/24526375
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5407593/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5407593/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5407593/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehta%2520RH%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Montoye%2520CK%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gallogly%2520M%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baker%2520P%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baker%2520P%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blount%2520A%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Faul%2520J%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roychoudhury%2520C%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Borzak%2520S%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Borzak%2520S%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fox%2520S%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Franklin%2520M%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Freundl%2520M%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kline-Rogers%2520E%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kline-Rogers%2520E%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=LaLonde%2520T%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Orza%2520M%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parrish%2520R%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Satwicz%2520M%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith%2520MJ%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sobotka%2520P%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Winston%2520S%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riba%2520AA%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eagle%2520KA%255BAuthor%255D&cauthor=true&cauthor_uid=11886318
https://www.ncbi.nlm.nih.gov/pubmed/?term=GAP%2520Steering%2520Committee%2520of%2520the%2520American%2520College%2520of%2520Cardiology%255BCorporate%2520Author%255D
https://www.ncbi.nlm.nih.gov/pubmed/?term=GAP%2520Steering%2520Committee%2520of%2520the%2520American%2520College%2520of%2520Cardiology%255BCorporate%2520Author%255D

