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The effects of skin closure by using mattress sutures or intracutaneous absorbable sutures after the
Karydakis flap surgery because of sacrococcygeal pilonidal sinus. A comparative analysis.

OBJECTIVE: After the pilonidal sinus surgery, the complications such as skin maceration, local wound debiscence, wound
site infection and recurrence may complicate the surgery. We aimed to compare the patients, who had undergone Karydakis
flap surgery and the skin closure of whom was made by using intracutaneous or mattress sutures, with respect to wound
site complications and recurrence.

MEtHODS: The files of 230 Karydakis flap surgery patients were analyzed retrospectively. The patients were invited for
re-examination and the lacking data were collected. The patients were divided into 2 groups in terms of skin closure
methods as the mattress suture and the intracutaneous suture groups. In final control, the visual analogue scale (VAS)
was used in order to determine their cosmetic satisfaction and it was investigated if any recurrence occurred.

ResuLts: No statistically significant difference was observed. in terms of skin closure time during surgery (p=0,143), dura-
tion of hospitalization (p=0.724), duration of surgery (p=0.3), postoperative wound site complications (p=0.152), time
of return-to-work (p=0.498) and recurrence (p=0.89) between the groups. At the end of the follow-up period, no sta-
tistically significant difference was found between the groups in terms of patients’ subjective assessments regarding the cos-
metic appearance of wound site (p=0.981).

CONCLUSIONS: Skin closures by using mattress suture or intracutaneous absorbable suture material after the Karydakis
flap surgery are reliable methods that can be used, but intracutaneous closure method may reduce infection and macer-
ation rates.

Key wORDs: Intracutaneous suture, Mattress, Pilonidal Sinus, Skin Closure, Wound Infection, Karydakis flap

Introduction dence was reported to be 26/10000 2. Despite the the-

ories claiming that this is a congenital condition, this
Pilonidal sinus is an infective disease that is frequently condition is now accepted to be an acquired one 3. The
seen in sacrococcygeal region. It generally influences the factors playing role are mainly the keratin plugs, the
young males between the ages of 15 and 30 '. Its inci- presence of dermopathy, the hair residuals in natal cleft,
and the hair-related foreign body reactions % Even
though many methods were defined for the treatment,
the most frequently used surgical methods are the
Limberg and Karydakis methods, in which the recon-
Pervenuto in Redazione Marzo 2019. Accettato per la pubblicazione  struction is made using ﬂap 5. After the surgery, the
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dence varies depending on the reconstruction method,
the recurrence may complicate the surgery. It was report-
ed that the macerations are frequently seen between the
needle puncture holes of skin sutures and this might
cause wound infection, wound dehiscence, and early
recurrence, and that reducing the sutures on the skin by
using intracutaneous closure method decreased the infec-
tion and maceration °. In the present study, it was aimed
to compare the patients, who were undergone Karydakis
flap surgery because of sacrococcygeal pilonidal sinus and
the skin closure of whom was made by using intracu-
taneous or mattress sutures, in terms of early period
wound site complications and recurrence.

Material and Method

The patients that were undergone sacrococygeal pilonidal
sinus surgery by Karydakis method by the same surgeon
in Malatya State Hospital between 1 January 2015 and
01 May 2016 were retrospectively examined. The patients
were invited for re-examination and the lacking data were
collected. The files of 230 patients undergone Karydakis
flap surgery because of sacrococcygeal pilonidal sinus
were analyzed. The patients were divided into 2 groups
in terms of skin closure methods: the patients, whose
skin lesions were closed using mattress (M) method, and
the patients, whose skin lesions were closed using intra-
cutaneous (IC) absorbable material. All the patients were
called for a re-examination. 38 patients, who did not
respond to the phone calls or come for control exami-
nation, were excluded from the study. The demograph-
ical data of patients, early period problems in wound
site, and recurrence were recorded. In final control, the
visual analogue scale (VAS) was used in order to deter-
mine their cosmetic satisfaction and it was investigated
if any recurrence occurred.

Those with preoperative infection were given an antibi-
otic treatment, those having abscess were undergone
abscess drainage and then given antibiotic treatment, and
they were undergone surgery after 7-10 days. The pro-
phylaxis was applied by giving patients 1g Sefazolin peri-
operatively. All of the patients were undergone surgery
under spinal anesthesia.

SurGICcAL METHOD

The asymmetric and biconcave elliptic incisions incor-
porating the external orifices of pilonidal sinus were made
in Jack-knife position and by retracting the glutei from
the sides. The cysts were excised without damaging the
sinus and leaving sinus residuals. On the medial edge of
wound, a flap that haslem depth and is 2 cm inwards
alongside the incision line was prepared by using a
cautery. The absorbable sutures were used for the fatty
tissue of flap in the way including both surfaces. Then,
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Fig. 1: Example of Karydakis advance-

ment flap.

Fig. 2: Example of skin closure using matress suturing method

Fig. 3: Example of skin closure using Intracutaneus suturing method

2/0 polyglactine absorbable suture materials were used
and a series of sutures were placed alongside the medi-
al line of presacral fascia throughout the flap. A closed
drain was placed in the gap. In order to approximate
the flap’s lower surface to the fatty tissue in lateral, the
second line of sutures was applied between these two
layers by using 2/0 polyglactine absorbable suture mate-
rials (Fig. 1). The skin was closed using either mattress
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(Fig. 2) or intracutaneous (Fig. 3) method. 3/0 polyglac-
tine absorbable poly-filament suture material was used
for the intracutaneous closure, whereas 3/0 non-
absorbable polypropylene monofilament suture materials
was used for mattress closure (Fig. 1).

During the surgery, the distance of lower end of suture
to the anus, the number of hair follicles per cm?, and
the volume of resected tissue were determined. When
the content of drain reduced below the level of 20 cc
per day, the drain was removed. The patients’ records
(5% and 10™ days after the discharge from hospital) were
analyzed in terms of wound site infection, seroma devel-
opment, and wound dehiscence. The mattress sutures
were removed on 14% day. The redness, temperature
increase, and purulent flow were accepted to be positive
for wound site infection. The patients found to have
infection were given treatment with 1g Amoxicillin +
clavulanic acid orally.

STATISTICAL METHOD
The fitness of data to the normal distribution was test-

ed using the ShapiroWilk test. For numerical values,
Student t test was used for normally distributed vari-

TaBLE I - Patient Distribution

ables and Mann Whitney U test for non-normallydis-
tributed ones. The relationship of two independent vari-
ables at the categorical measurement level was tested
using Chi-Square method. As definitive statistics, the
mean value + standard deviation was used for numeri-
cal values and number and percentage values for the cat-
egorical variables. Statistical analyses were performed on
SPSS Windows version 24.0 package software, and the
statistical significance was set at p<0.05.

The study was carried out in accordance with Helsinki
Declaration, and the approval was obtained from the
ethics committee of Istanbul Okan  University
(09.05.2018-94).

Results

One hundred and one of 192 patients involved in the
present study were in Group M and 91 were in Group
IC. One hundred sixty three (84.9%) of the patients
were male and 29 (15.1%) were female. The wound site
complication was observed in 18 (9.4%) patients and
recurrence in 6(3.1%) patients (Table I).

When the groups were compared in terms of gender,

age, Body Mass Index (BMI), time of the onset of dis-

Number %

Gender Female 29 15.1
Male 163 84.9

Abscess drainage history No 139 72.4
Yes 53 27.6

Active smoking Yes 100 52.1
No 92 47.9

Postoperative wound-site complications No 174 90.6
Maceration 11 5.7

Wound dehiscence 3 1.6

Abscess/seroma 4 2.1

Use of antibiotics for preoperative infection No 167 87
Yes 25 13

Recurrence No 186 96.9
Yes 6 3.1

TaBLe II - Preoperative status by group

Mattress (n=101) Intradermal (n=91) P
Age Mean + SD (Min-Max) 24.32 + 7.57 (16-50) 24.41 + 6.39(16-49) 0.503 z
Gender n (%) Male 85 (84.1) 78 (85.7) 0.764x
Female 16 (15.9) 13 (14.3)
BMI Mean + SD (Min-Max) 24.86 + 2.76 (15.17-44.5) 25.43 + 3.44 (18.1- 45.1) 0.078t
Duration of disease(months) 18.29 + 16.24 18.67 + 15.29 0.065 z
Active smokern (%) Yes 52 (51.4) 48 (52.7) 0.861 x
No 49 (49.6) 43 (47.3)
Preoperativeabscess/infection n(%) Yes 25 (24.7) 28 (30.7) 0.352x
No 76 (75.3) 63 (69.3)

n: number, t: Student t test, zz Mann Whitney U test, x: Chi-Square test
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TasLe III - Perioperative characteristics by group

Mattress (n=101) Intradermal (n=91) P
Number of hair follicles/cm2Mean + SD (Min-Max) 12.45 + 3.74(2-21) 13.13 + 8.64(1-19) 0.730 z
Volume of resected tissue (ml)Mean + SD (Min-Max) 43.28 + 5.99 (25-56) 42.21 + 4.64 (32-52) 0.061 z
Distance of incision to anus (cm) Mean + SD (Min-Max) 5.99 + 0.57 (4.5-8.1) 6.55 + 6.11 (4.5-7.2) 0.341 z
Number of tracts Mean + SD (Min-Max) 2.83 + 1.35 (1-6) 2.75 + 1.36 (1-6) 0.343 z
Duration of surgery (minutes) Mean + SD (Min-Max) 34.6 + 7.74 (25-60) 33.29 + 6.38 (20-45) 0.300 z
Duration of hospitalization (days)Mean + SD (Min-Max) 1.04+ 0.44 (1-2) 1.06 + 0.42 (1-2) 0.724 z
Duration of drain usage (days) Mean + SD (Min-Max) 1.35 + 0.52 (1-3) 1.34 + 0.54 (1-3) 0.421 z
n: number, zz Mann Whitney U test,
TaBLE IV - Postoperative condition by group
Mattress(n=101) Intradermal (n=91) P

Postoperative complications n (%) 0.152x

No 87 (86.1) 87 (95.6)

Maceration 9 (8.9) 2 (2.2)

Wound dehiscence = 2 (1.9) 1 (1.1)

Abscess/seroma 3 (2.9) 1 (1.1)
Recurrence n (%) No 98 (97.1) 88 (96.7) 0.897 x

Yes 3 (2.9 3 (3.3)
Duration of follow-up (months) Mean + SD (Min-Max) 23.28 + 8.14 (14-43) 21.44 + 4.54 (13-32) 0.532 z
Time until return to work (days)Mean + SD (Min-Max) 9.11 + 2.01(5-15) 9.37 + 1.97 (6-16) 0.498 z
VAS 6.98 + 1.37 7.00+ 1.26 0.981 z

n: number, zz Mann Whitney U test, x: Chi-Square test

ease, smoking status, and pilonidal sinus infection or
abscess before the surgery, no difference was found
(Table II).

When the groups were compared in terms of perioper-
ative characteristics, there was no statistically significant
difference in terms of duration of surgery, duration of
hospitalization, size of mass resected in the surgery, dis-
tance of lower end of incision to the anus, number of
hair follicle per cm? of resected tissue, and the duration
of drain usage (Table III)

After the surgery, wound site complication developed in
14(13.8%) patients in Group M and 4 (4%) patients in
Group IC. After the follow-up (mean duration of 23.28
days in Group M and 21.44 days in Group IC), the
rate of recurrence was 2.9% and 3.3% in Group M and
IC, respectively. No statistically significant difference was
found in terms of postoperative complication develop-
ment, recurrence, time of return-to-work, and cosmetic
satisfaction measured using VAS after the follow-up peri-

od (Table IV).
Discussion
Many surgical and medical methods are used in treat-

ing the sacrococcygeal pilonidal sinus. The most impor-
tant parameters to be considered while selecting the sur-
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gical method are to decrease the rates of complication
and recurrence, and to choose the method offering
acceptable cosmetic results and shorter duration of recov-
ery. However, there is no consensus on this method.
Karydakis flap method is one of the methods that are
currently used and capable of meeting these needs. In
Karydakis method, it is aimed to reduce the pressure by
shifting the medial line to lateral. By flattening the natal
cleft and thus reducing the hair accumulation and
mechanical irritation, it is aimed to reduce the possibil-
ity of recurrence through these mechanisms 78,
Karydakis, who defined the method, reported the rate
of recurrence to be 1% and the rate of complication to
be 8% 7. However, in the studies carried out after the
method started to be used widely, the rate of recurrence
was reported to be 0-10.2% and the rate of complica-
tion to be 6-23% (9-13). In the present study, the rate
of recurrence and the rate of wound site complications
were found to be 3.1% and 9.4%, respectively.

The complications that are frequently seen after the
pilonidal sinus surgery are maceration, wound dehis-
cence, wound site infection, and seroma accumulation.
In the present study, the rates of maceration, wound
dehiscence, and abscess or seroma development among
all the patients were determined to be 5.7%, 1.6%, and
2.1%, respectively. Keshvari et al. '* reported the rate
of wound site complication after Karydakis flap to be
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18.7%. Aslan et al. 15 determined the rate of seroma
to be 19.8%, that of partial wound dehiscence to be
15.4%, and that of maceration to be 11%, Arer IM et
al.’® also reported the seroma and infection rate as
10.6%, whereas Yildiz et al. !7 reported the rates of sero-
ma, abscess development, and wound site infection to
be 1.5%, 1.1%, and 6.6%, respectively.

After the surgical procedure, the skin is closed using
mattress sutures as standard. The possible reason for mac-
eration and wound site infection is the penetration of
microorganism into the needle puncture site after the
mattress suture °. The maceration can be considered as
the beginning phase of complications such as wound
dehiscence, necrosis, and wound site infection °. The sec-
ondary wound site infection is shown as the reason of
early recurrence . In their study on comparing the mat-
tress and intracutaneous closure among the patients
undergone Limberg flap procedure, Cetin et al. report-
ed that the intracutaneous closure might reduce the rates
of infection and maceration °. In their study, which may
on the contrary with the present study since it is relat-
ed with the present study in terms of creating extra nee-
dle puncture sites but it differs because of tie-over com-
pression, Sewefy et al. compared the patients undergone
classical Karydakis flap and those undergone tie-over
interrupted compression procedure and they reported
that fewer complications were observed in tie-over group
8. Milone et al., however, reported that intradermal
sutures were not superior to the interrupted suture
method in terms of wound site complications and recur-
rence in pilonidal sinus treatment and they resulted in
similar outcomes [19]. In the present study, the rates of
maceration, wound dehiscence, development of abscess
or seroma, and recurrence in Group M were 8.9%,
1.9%, 2.9%, and 2.9%, respectively. The same values
were found to be 2.2%, 1.1%, 1.1%, and 3.3% in
Group IC, respectively.

For the patients undergone Karydakis flap surgery
because of sacrococcygeal pilonidal sinus, the distance
between last caudal pit and anal verge and the volume
of resected tissue were reported to be an indicator of
limited superficial skin disruption, infection, and recur-
rence 4. The patients with lower amount of tissue resec-
tion and longer distance between anal verge and last cau-
dal pit are deemed suitable for Karydakis flap '°. For the
patients involved in the present study, the volume of
resected tissue was 43.28 + 5.99 (25-56) ml in Group
M and 42.21 + 4.64 (32-52) ml in Group IC. The dis-
tance between lower end of incision and anal verge was
5.99 + 0.57 (4.5-8.1) cm in Group M and 6.55 + 6.11
(4.5-7.2) cm in Group IC.

In selecting the surgical method, the cosmetic look after
the surgery is an important criterion. The methods offer-
ing effective treatment and cosmetic satisfaction come to
the fore in treatment. Although Karydakis flap method
offers similar results when compared to the other meth-
ods in terms of complications and recurrence, it is seen
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as superior to the others in terms of offering cosmeti-
cally satisfactory outcomes 172°. It was reported that
using intracutaneous absorbable suture in skin closure
generally yields cosmetically successful results 2!. There
are studies emphasizing that intracutaneous skin closure
after the pilonidal sinus surgery would offer outcomes
that cosmetically satisfy the patient . However, in the
cosmetic satisfaction analysis performed by using VAS in
present study, there were no statistically significant dif-
ferences between the patient groups (mean scope of
Group M was 6.98 + 1.37 and that of Group IC was
7.00 + 1.26) (p=0.981).

Since there are few studies in the literature that can be
used in comparing the data of present study, the retro-
spective nature and short follow-up period of present
study are the limitations even though the patients were
called for control examination. However, it can be seen
as an advantage that there is no such study on Karydakis
flap method. Involving the cosmetic satisfaction of
patients into the analyses positively contributes to the
study.

In the present study, when the patients who were under-
gone Karydakis flap surgery due to sacrococcygeal
pilonidal sinus skin incisions of whom were closed using
either mattress or intracutaneous absorbable suture were
compared, no statistically significant difference was
observed in terms of duration of hospitalization
(p=0.724), duration of surgery (p=0.3), postoperative
wound site complications (p=0.152), time of return-to-
work (p=0.498), and recurrence (p=0.89). At the end of
the follow-up period, no statistically significant differ-
ence was found between the groups in terms of patients’
subjective assessments regarding the cosmetic appearance
of wound site (p=0.981). However, even though the dif-
ference was not statistically significant, the maceration
was approx. 4 times more frequently seen in Group M
(8.9%- 2.2%).

In conclusion, skin closures by using mattress suture or
intracutaneous absorbable suture material after the
Karydakis flap surgery are reliable methods that can be
used. But intracutaneous closure method may reduce
infection and maceration rates. Further studies with larg-
er patient numbers are needed to provide detailed eval-
uation. Especially in countries sacrococcygeal pilonidal
sinus disease is commonly seen.

Riassunto

L’intervento chirurgico per il trattamento del sinus
pilonidalis pud presentare complicazioni, rappresentate da
macerazione della pelle, deiscenza della ferita locale,
infezione del sito operatorio e recidive. Abbiamo valuta-
to il confronto nei pazienti sottoposti ad intervento
chirurgico con il lembo di Karydakis , con chiusura del-
la cute effettuata suture intracutanee oppure da mat-
erassaio, per quanto riguarda le complicanze e le recidive.
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La cisistica esaminata retrospettivamente ¢ costituita dalle
cartelle cliniche di 230 pazienti sottoposti a questo tipo
di intervento, invitando i pazienti per un riesame, rac-
cogliendo e aggiornando i dati mancanti.

I pazienti sono stati divisi in 2 gruppi secondo il meto-
do di sutura utilizzato, e nel controllo finale, ¢ stata uti-
lizzata la scala analogica visiva (VAS) per determinare la
loro soddisfazione cosmetica, rilevando I’eventuale insor-
genza di recidiva.

Non ¢ stata osservata nessuna differenza statisticamente
significativa tra i due gruppi in termini di tempo per
esecuzione delle sutura (p = 0,143), durata della degen-
za ospedaliera (p = 0,724), durata dell'intervento chirur-
gico (p = 0,3), complicanze postoperatorie del sito del-
la ferita (p = 0,152), tempo di ritorno al lavoro (p =
0,498) e recidive (p = 0,89). Alla fine del periodo di
follow-up non ¢ stata trovata nessuna differenza statisti-
camente significativa tra i due gruppi in termini di val-
utazione soggettive per l'aspetto estetico del sito della
ferita (p = 0.981).

In conclusione la sutura cutanea con tecnica da mat-
erassaio o con fili di sutura riassorbibili con tecnica intra-
cutanea dopo tecnica chirurgica con lembo di Karydakis
sono entrambi metodi affidabili, ma la sutura intracuta-
nea pud ridurre I'incidenza dell'infezione e della mace-
razione delle ferita.

References

1. Isik A, Idiz O, Firat D: Novel approaches in pilonidal sinus treat-
ment. Prague Medical Report, 2016; 117(4):145-52.

2. McCallum 1J, King PM, Bruce J: Healing by primary closure
versus open healing after surgery for pilonidal sinus: Systematic review
and meta-analysis. BMJ, 2008; 336:868-71.

3. Hamalo Lu E, Yorgana K: Pilonidal Sinus. In: skender Sayek
eds. Sayek Temel Cerrahi. Ankara: Giine Tip kitabevi, 2013:1548-
550.

4. Meinero P, Mori L, Gasloli G: Endoscopic pilonidal sinus treat-
ment (E.P.5i.T.). Tech Coloproctol, 2014; 18:389-92.

5. Milito G, Gargiani M, Gallinela MM, Crocoli A, Spyrou M,
Farinon AM: Modified Limberg’s transposition flap for pilonidal sinus.
Ann Ital Chir, 2007; 78:227-31.

6. Cetin K, Sikar HE, Kocao Lu AE, et al.: Evaluation of intra-
dermal absorbable and mattress sutures to close pilonidal sinus wounds
with Limberg flap: A prospective randomized comparative study. Annals
of Surgical Treatment and Research, 2018; 94(2):88-93.

7. Karydakis, GE: Easy and successful treatment of pilonidal sinus
after explanation of its causative process. Aust N Z ] Surg, 1992;
62:385-89.

Ann. Ital. Chir., 90, 5, 2019 - Epub Abead of Print, 22 May

8. Varnalidis I, Ioannidis O, Paraskevas G, et al.: Pilonidal sinus:
A comparative study of treatment methods. ] Med Life, 2014; 7(1):27-
30.

9. Stauffer VK, Luedi MM, Kauf P, et al.: Common surgical pro-
cedures in pilonidal sinus disease: A meta-analysis, merged data analy-
sis, and comprehensive study on recurrence. Sci Rep, 2018; 8(1):3058.

10. Can MF, Sevinc MM, Yilmaz M: Comparison of Karydakis flap
reconstruction versus primary midline closure in sacrococcygeal piloni-
dal disease: Results of 200 military service members. Surg Today, 2009;
39:580-86.

11. Sozen S, Topuz O, Donder Y, et al.: Comparison between
Karydakis flap repair and Limberg flap for surgical treatment of sacro-
coccygeal pilonidal sinus (short term results). Turk J Surg, 2010;
26(3):153-56.

12. Bali, Aziret M, Sozen S, et al.: Effectiveness of Limberg and
Karydakis flap in recurrent pilonidal sinus disease. Clinics (Sao Paulo)
2015; 70(5):350-55.

13. Kartal A, Yalcin M, Oter V, Ferhatoglu' M, Uzunkoy A:
Asymmetric sinus excision and primary closure with additional skia exci-
sion technique. Effect of reduction of dead-space with Karydakis modi-
fication. Ann Ital Chir, 2018 [Unpublised, ahead of print]

14. Keshvari A, Keramati MR, Fazeli MS, et al.: Risk factors for
complications and recurrence after the Karydakis flap. Journal of
Surgical Research, 2016; 204(1)55-60.

15. Arslan K, Kokcam SS, Koksal H, et al.: Which flap method
should be preferred for the treatment of plonidal sinus? A prospective
randomized study. Tech Coloproctol, 2014; 18:29-37.

16. Arer MI, Yabanoglu H, Caliskan K: Tension-free primary closu-
re for the treatment of pilonidal disease. Ann Ital Chir, 2015; 86:459-
63.

17.Yildiz MK, Ozkan E, Odabal HM, et al.: Karydakis flap pro-
cedure in patients with sacrococcygeal pilonidal sinus disease: Experience
of a single centre in istanbul. The Scientific World Journal, 2013;
807027.

18. Sewefy AM, Hassanen A, Atyia AM, et al.: Karydakis flap with
compressing tie-over interrupted sutures without drain versus standard
karydakis for treatment of sacrococcygeal pilonidal sinus disease. Dis
Colon Rectum, 2017; 60(5):514-20.

19. Milone M, Musella M, Maietta P, et al.: Intradermal absorba-
ble sutures to close pilonidal sinus wounds: a safe closure method? Surg

Today, 2014; 44(9):1638-642.

20. Tokac M, Dumlu EG, Aydin MS, et al.: Comparison of modi-
fied Limberg flap and Karydakis flap operations in pilonidal sinus sur-
gery: Prospective randomized study. Int Surg, 2015; 100(5):870-77.

21.Xu B, Xu B, Wang L, et al.: Absorbable versus nonabsorbable
sutures for skin closure: A meta-analysis of randomized controlled trials.

Ann Plast Surg, 2016; 76(5):598-06.

479



