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Abstract

Background: Pilonidal sinus disease is a chronic inflam-
mation and infection of the sacrococcygeal region, itisa
common disease, affecting roughly 26 per 100 000 population,
usually appears at age between 15& 25 years old and predom-
inantly affects young males. It can cause pain, sepsis, and
reduced quality of life and has an impact on the individual's
ability to attend work or education. Risk factors for the
condition include male gender, young age, obesity, hairiness,
deep natal cleft, and poor hygiene.

Aimof Sudy: To conduct a systematic review and meta-
analysis for studies comparing between excision of pilonidal
sinus and lay open versus primary closure and between kary-
dakis technique versus limberg technique regarding wound
healing. wound complications, and recurrence rate.

Material and Methods: We have performed an electronic
search for PubMed, Cochrane library, Google Scholar, resulting
in 334 studiesfiltered for title and abstract resulting in 152
studies eligible for full text search, then second filter was
done for full text excluding 128 unrelated studies and 24
studies were obtained, 9 studies compared between lay open
and primary closure technique & 15 studies comparing kary-
dakis technique and limberg technique.

Results: Complication rate was 16.41% in lay open group,
22.55% with primary closure group and it was 15.45% with
Karydakis flap and about 20% with limberg flap. Recurrence
rate was 8.91% after lay open, 6.83% after primary closure,
3.09% after Karydakis flap and 4.89% after limberg flap.

Conclusion: Lay open procedure was associated with
shorter operative time and reduced risk of recurrence or
complication rate in comparison to primary closure technique,
but it take more time for hospital stay and wound healing.
Also, Karydakis technique was associated with shorter oper-
ative time, shorter hospital stays, lower need to resuture,
higher satisfaction with no significant difference regarding
complication and recurrence rate. So, it was recommended to
use karydakis technique in routine clinical practice.
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Introduction

PILONIDAL (pilus = hair, nidus = nest) sinus
disease is common, affecting roughly 26 per 100
000 population [1] . It israrely seen before puberty
or in later life and predominantly affects young
males. It can cause pain, sepsis, and reduced quality
of life and has an impact on the individual's ability
to attend work or education. Risk factors for the
condition include male gender, young age, obesity,
Mediterranean ethnicity, hairiness, deep natal cleft,

and poor hygiene [2].

The exact agetiology of pilonidal sinus disease
is unclear; however, it is thought to be related to
hormone changes leading to enlargement of hair
follicles with resultant blockage in the piloseba-
ceous glands in the sacrococcygeal area. The move-
ment of the buttock and the shape of the natal cleft
facilitate the burial of the barbed shaped hairsinto
these sinuses, which in turn exacerbates the infec-
tion acting as aforeign body [3].

Pilonidal sinus disease can initialy present as
either an acute abscess or a discharging sinus.
Regardless of the disease presentation, the ideal
treatment for patients who suffer from pilonidal
sinus disease should allow a cure with arapid
recovery period allowing return to normal daily
activities, with alow level of associated morbidity

3.

A variety of different surgical techniques have
been described for the primary treatment of pilo-
nidal sinus disease, and current practice remains
variable and contentious. While some management
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options have improved for some patients, the com-
plications of surgery may be worse than the primary
disease [3].

When assessing the outcomes of various pilo-
nidal treatment, there are many factors to be con-
sidered: Time to complete healing and frequency
of unhealed wounds in clinical trials, disease re-
currence, number of operations needed to achieve
healing, postoperative wound complications, Time
to return to work/education and few clinical studies,
however, record all these parameters. Inadequate
follow-up duration for patients recruited into studies
may also underreport the associated complications
or recurrence. Thisclinical review aimsto provide
an update on the management options to guide
cliniciansinvolved in the care of patients who
suffer from sacrococcygeal pilonidal sinus disease

3.

Aim of the work:

To conduct a systematic review and meta-
analysis for studies comparing between excision
of pilonidal sinus and lay open versus closure
technique, and between karydakis technique versus
limberg technique regarding wound healing. Wound
complications, and recurrence rate.

Material and M ethods

We prepared this systematic review with a
careful following of the Cochrane Handbook for
Systematic Reviews of Interventions. We also
preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) guidelines during
the design of our study.

We include studies that met our following in-
clusion criteriac Studies; which published between
2010 & 2020 in English language only, population:
Patients with pilonidal sinus, intervention: Excision
of pilonidal sinus, comparator: Lay open or Closure
with karydakis technique or limberg technique,
and outcome parameters with special emphasis on
short term outcome, long term outcome and study
design.

Search strategy for identification of studies:
An electronic search was conducted till January
2022 using PubMed, Google scholar, Scopus, Web
of Science, and Cochrane Library: We used the
following keywords; "pilonidal sinus’ , "lay open",
"karydakis', "limberg", "Wound Closure", "Graft-
ing". Weused “OR” and “AND” operators during
Literature search.

Method of the review:

Locating and selecting studies: Titles and ab-
stracts of articlesidentified using the above search
strategy were viewed, and articles that appeared
to fulfil our study types were retrieved in full,
when there was a doubt, a second reviewer assessed
the article and consensus were reached.

PRISMA flow chart was produced based on the
search results and the inclusion/exclusion criteria
asinFig. (1).

Records identified
through elelctronic data
base searching (n=334)

Excluded duplicated
o articles (n=182)

\ 4

Full text studies
assessed for eligibility

(n=152)
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y
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R

Studies comparing
between open and closed
methods (n=9)

Studies comparing
between karydakis and
limberg flap (n=15)

Included J[ Eligibility J[ Screening J [Identification)

r
-

Fig. (1): PRISMA flow chart for inclusion and exclusion
criteria.

Data extraction: A standardized extraction form
was prepared by MS Excel. Authors independently
extracted the following data from each of the
included study: (1) Study characteristics; (2) Par-
ticipants' baseline characteristics; (3) Risk of bias
domains; and (4) Endpoint outcomes.

Satistical analysis. Where data were reported
consistently across studies for certain outcomes,
they were pooled together in quantitative synthesis.
Continuous data were pooled as mean difference
(MD) and 95% confidence interval, while dichot-
omous outcomes were pooled as odds ratio (OR)
and 95% confidence interval. Review Manager
(RevMan, Cochrane Collaboration) version 5.3
was used to pool studies. We used | square value
and its p-value to quantify degree of heterogeneity.
We used random effect model when | square value
is more than 50%.

Publication Bias: We assessed publication bias
using Egger test and funnel plot methods.
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Results

A total of 334 studies were selected from the
af orementioned databases for further screening.
We excluded 182 duplicated articles, meta-analysis
and systematic review and 128 other articles be-
cause of irrelevant topics, the remaining 24 studies
were included, 9 studies from them comparing
between excision of pilonidal sinusvialay open
versus closed technique and 15 studies comparing
between karydakis technique and limberg tech-
nique.

A- In comparing between excision of pilonidal
sinus via lay open technigue versus closed tech-
nique:

9 studies comparing between excision of pilo-
nidal sinus vialay open technique versus closed
techniques were included 5 were retrospective
studies, 3 were RCTs and one Descriptive cross
sectional study as shown in Table (1).

Table (1): Study characteristics.

Author Type of study
Pfammatter M et al., [4] Retrospective
Ekici U etal., [5] Retrospective
Shakor FN et al., [6] Retrospective

Anandaravi BN et al., [7] Descriptive cross sectional study

Jabbar MSet d., [ RCT
Borel Fetal., [9] Retrospective
Kamran H et al., [10] RCT
YoldasT et d., [11] Retrospective
Lorant T etal., [12] RCT

743 cases were included with m/f 567/176 and
mean age was 24.19 years as shown in Table (2).

Table (2): Patient's characteristics.

Author Number Age  m/f

Lay open 32 155 1913
Pfammatter M et al., [4] Primary closure 24 155 17/7
Lay open 53 255 45/8
Ekici U etal., [5] Primary closure 195 23.6 153/42
Lay open 69 22.96 48/21
Shakor FN et al., [6] Primary closure 50 22,96 35/15
Lay open 20 23.7 16/4
Anandaravi BN et al., [7] Primary closure 10 23.7 82
Lay open 30 28.43 27/3
Jabbar MSet d., [8] Primary closure 30 274 291
Lay open 27 26.6 15/12
Borel Fetal., [9] Primary closure 17 256 12/5
Lay open 33 253 25/8
Kamran H et al., [10] Primary closure 32 241 24/8
Lay open 30 246 26/4
YoldasT et d., [11] Primary closure 11 246 92
Lay open 41 285 33/8

Lorant T etal., [12] Primary closure 39 27 28/11

Mean follow-up period was 17.69 months as
showsin Table (3).
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Table (3): Follow-up.

Author Follow-up/mn

Lay open 159
Pfammatter M et al., [4] Primary closure 6.3
Lay open 21.8
Ekici U etal., [5] Primary closure 22.7
Lay open 17.28
Shakor FN et al., [6] Primary closure 17.28
Lay open
Anandaravi BN et al., [7] Primary closure
Lay open
Jabbar MSet al., [8] Primary closure
Lay open 9
Borel Fetal., [9] Primary closure 7
Lay open 295
Kamran H et al., [10] Primary closure 29.5
Lay open 237
YoldasT et al., [11] Primary closure 23.7
Lay open 12
Lorant T et al., [12] Primary closure 12

A total of 147 cases showed complicationsin
form of infection, wound dehiscence, bleeding,
scar fissure, chronic pain as shown in Table (4).

4 studies included comparing operative time/
min in Lay open group versus Primary closure
group shows significant longer time in Primary
closure group versus Lay open group p-value 0.009.

5 studies included comparing hospitalization/
daysin Lay open group versus Primary closure
group shows significant longer timein Lay open
group versus Primary closure group p-value 0.0001.

6 studies included comparing time taken for
wound healing/daysin Lay open group versus
Primary closure group shows significant longer
timein Lay open group versus Primary closure
group p-value <0.0001.

9 studies included comparing Complications
in Lay open group versus Primary closure group
shows insignificant higher rate of complications
in primary closure group versus lay open group

6 studies included comparing Recurrence in
Lay open group versus Primary closure group
shows insignificant higher recurrence rate in pri-
mary closure group versus lay open group p-value
0.022.

B- In comparing between karydakis technique
versus limberg technique:

15 studies comparing between excision of pi-
lonidal sinus by Karydakis technique versus Lim-
berg technique were included, 10 studies were
RCT, 4 were retrospective studies and 1 Interven-
tional study as shown in Table (10).
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Table (4): Complications.

A . Wound - Scar  Chronic
Author Complication Infection dehiscence Bleeding fissure  pain
Lay open 18 6 7 5
Pfammatter M et al., [4]  Primary closure 19 7 11 1
Lay open 5 5 0
Ekici U eta., [5] Primary closure 36 34 2
Lay open 14 3 5 4
Shakor FN et al., [6] Primary closure 7 4 1 2 0
Lay open 1 1
Anandaravi BN et d., [7] Primary closure 2 2
Lay open 6 6
Jabbar MSet al., [8] Primary closure 5 5
Lay open 1 1
Borel Fetal., [9 Primary closure 7 7
Lay open 3 1 2
Kamran H et al., [10] Primary closure 6 3 3
Lay open 0
YoldasT et al., [11] Primary closure 0
Lay open 7 1 6
Lorant T etal., [12] Primary closure 10 3 7
Table (5): Meta-analysis for operative time/min.
Study Lay open Primary closure SMD SE 95% ClI
Ekici Uetal., [5] 34.3+6.4 34.6+7.9 -0.039 0.154 -0.344 - 0.265
Shakor FN et d., [6] 1 20 -0.728 0.190 -1.105- -0.351
Borel Fetal., [9] 16.4£7 25.5+4 0.000 0.141 -0.278 - 0.278
KamranH et d., [10] 63.5£20.5 74.8+32.5 -0.412 0.248 -0.907 - 0.083
Total (fixed effects) -0.209 0.086 -0.377 - -0.041
Total (random effects) -0.272 0.174 -0.614 - 0.069
Test for heterogeneity:
Q 11.5033
DF 3
Significance level 0.009*
12 (inconsistency) 73.92%
95% ClI for 12 27.03-90.68
2
Q: Tota variance for heterogeneity. | : Observed variance for heterogeneity.
SMD: Standardized Mean Difference. Cl: Confidenceinterval (LL: Lower limit -UL: Upper Limit).
Table (6): Meta-analysis for duration of hospitalization/days.
Study Lay open Primary closure SMD SE 95% ClI
Pfammatter M et al., [4] 15.8+6.3 9t1.6 1.372 0.296 0.778 - 1.966
Ekici Uetal., [9] 22+12 2.1%1 0.095 0.154 -0.209 - 0.400
Anandaravi BN et al., [7] 43+17 5.4+2.8 -0.462 0.360 -1.200 - 0.276
Borel Fetal., [9] 0.5+0.6 0.2+0.4 0.586 0.144 0.302 - 0.870
KamranH et al., [10] 4741184 3.64+1.52 0.643 0.252 0.140 - 1.146
Total (fixed effects) 0.436 0.089 0.260 - 0.612
Total (random effects) 0.460 0.233 0.003-0.918
Test for heterogeneity:
Q 22.8359
DF 4
Significance level 0.0001 *
12 (inconsistency) 82.48%
95% ClI for 12 59.82 - 92.36
2
Q: Tota variance for heterogeneity. | : Observed variance for heterogeneity.

SMD: Standardized Mean Difference. Cl: Confidenceinterval (LL: Lower limit -UL: Upper Limit).
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Table (7): Meta-analysis for time taken for wound healing/days.

Study Lay open Primary closure SMD SE 95% CI
Pfammatter M et al., [4] 20+4.5 2141 -0.228 0.267 -0.763 - 0.308
Shakor FN et d., [6] 35+18.7 13£2.7 1.522 0.209 1.107 - 1.936
Anandaravi BN et al., [7] 51.65+22.8 142429 2.242 0.458 1.303 - 3.181
Borel Fetal., [9] 59+22 32+17 -1.368 0.157 -1.677 - -1.059
KamranH et al., [10] 20.46+4.5 135+2.09 1.950 0.299 1.353 - 2.547
YoldasT et d., [11] 19.5%4.1 1743.2 0.736 0.441 -0.155 - 1.628
Total (fixed effects) 0.122 0.101 -0.075- 0.320
Total (random effects) 0.791 0.677 -0.539 - 2.121
Test for heterogeneity:

Q 197.7546

DF 5

Significance level p<0.0001*

12 (inconsistency) 97.47%

95% ClI for 12 96.13-98.35

2

Q: Tota variance for heterogeneity. | : Observed variance for heterogeneity.
SMD: Standardized Mean Difference. Cl: Confidence interval (LL: Lower limit -UL: Upper Limit).
Table (8): Meta-analysis for complications.
Study Lay open Primary closure Relative risk 95% ClI
Pfammatter M et al., [4] 18/32 19/24 1.250 0.772- 2.024
Ekici U etal., [5] 5/53 36/195 0.511 0.211-1.238
Shakor FN et d., [6] 14/69 7/50 1.449 0.631 - 3.327
Anandaravi BN et a., [7] 1/20 2/10 -
Jabbar MSetal., [8] 6/30 5/30 1.200 0.410- 3511
Borel Fetal., [9 127 7117 7.000 0.877 - 55.859
KamranH et al., [10] 3/33 6/32 1.939 0.530-7.101
YoldasT etal., [11] 0/30 011 -
Lorant T et al., [12] 7141 10/39 0.666 0.282 - 1.575
Total (fixed effects) 55/335 92/408 1.106 0.803-1.523
Total (random effects) 1.116 0.737 - 1.689
Test for heterogeneity:

Q 8.689

DF 6

Significance level 0.1918

12 (inconsistency) 30.95%

95% ClI for 12 0.00-70.54

: Total variance for heterogeneity. Cl: Confidence interval (LL: Lower limit -UL: Upper Limit).

| : Observed variance for heterogeneity.
Table (9): Meta-analysis for recurrence.
Study Lay open Primary closure Relative risk 95% ClI
Pfammatter M et al., [4] 12/32 3/24 3.000 0.951 - 9.467
Ekici U etal., [5] 3/53 5/195 2.208 0.545 - 8.941
Shakor FN et d., [6] 2/69 4/50 0.362 0.069- 1.902
KamranH et al., [10] 2/33 7132 3.3%4 0.762 - 15.125
YoldasT et d., [11] 3/30 v11 17.50 2.162 - 141.62
Lorant Tetal., [12] 141 4/39 0.238 0.028- 2.035
Total (fixed effects) 23/258 24/351 1.785 1.040 - 3.063
Total (random effects) 1.863 0.649 - 5.347
Test for heterogeneity:

Q 13.1025

DF 5

Significance level 0.022*

12 (inconsistency) 61.84%

95% ClI for 12 6.98-84.35
Q: Total variance for heterogeneity. Cl: Confidenceinterval (LL: Lower limit -UL: Upper Limit).

| : Observed variance for heterogeneity.
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Table (10): Study characteristics.

Table (11): Patient's characteristics.

Comparative Sudy between Excision of Pilonidal Snus Via Lay Open Technique

Author Type of study Author No. Age mff
Mohamed Abd-Elfattah A et al., [13] Interventional study Karydakistechnique 10
Destek Set al., [14] Retrospective Mohamed Limberg technique 10
Ekici U etadl., [5] Retrospective Abd-Elfattah
El Hadidi A et al., [15] RCT Aeta., [13]
Alvandipour M et al., [16] RCT Karydakistechnique 53 29.1  10/43
Erkent M et al., [17] Retrospective Destek Setal., [14 Limbergtechnique 51 283 12/39
Kartal A etal., [18] Retrospective Karydakistechnique 81 231 57/24
Ahmed Z et al., [19] RCT Ekici U etdl., [5] Limberg technique 114 241 96/18
KohlaSM et al., [20] RCT Karydakistechnique 60 22 57/3
Bali .l etal., [21] RCT El Hadidi A Limberg technique 60 22 58/2
Tokac M etal., [22] RCT etal., [15]
Bessa SS., [23] RCT Karydakistechnique 37 25.89 16/21
KaracaT et a., [24] RCT Alvandipour M Limberg technique 27 3419 18/9
AtesM etal., [25] RCT etal., [16]
CanMF et al., [26] RCT Karydakistechnique 128 24 107/21
Erkent M et al., [17] Limberg technique 300 27 251/49
Karydakistechnique 232 26.39 42/190
. . Kartal A etal., [18] Limberg technique 131 26.31 25/106
A tot_al of 2251 cases were included in both Karydokistechnique 75 336  62/13
groups with mean age 26.14 years and m/f 1578/623 AhmedZetal., [19] Limbergtechnique 75 322 65/10
asshown in Table (11). Karydakistechnique 15
KohlaSM etal., [20] Limberg technique 15
; Karydakistechnique 34 235 322
Mean symptoms durations was 10.3 months as Bali l etal., [21] Limberg technique 37 25 32/5
mentioned in Table (12). Karydakistechnique 45 28.35 39/6
TokacM et dl., [22]  Limberg technique 46 29.28 40/6
Meta anal ysi S: Karydakistechnique 60 23 54/6
i . . . . Bessa SS,, [23] Limberg technique 60 23 58/2
' Regarding Operativet r_ne/mln_, 11 studies show- Karydakistechnique 35 269  20/15
ing the mean Operative time/min in both groups KaracaTetad., [24] kl mbsrag_tetchr;:que igs 32.25 1421/32/12
R i ~Aifi ; H H R arydakis technique .
with ngflcant. hlgher n leberg tecr;nlquals AtesM et a., [25] Limberg technique 134 255 117/17
Karydakis technique p-value <0.0001, | < (incon- Karydakistechnique 68 22 671
sistency) 92.54%, 95% ClI for | 2 88.60-95.11. CanMFetad., [26]  Limbergtechnique 77 22 76/1
Regarding hospital stay/day, 7 studies showing Table (12): Duration of symptoms.
the mean hospital stay/day in both groups with retion of
significant higher in Limberg tecgm_l quevs Kary- Author symptoms/
dakis technique p-value <0.0001, | (inconsistency) mn
0 0 2 .
94.29%, 95% CI for | © 90.56-96.54. Karydakis technique
. . Mohamed Abd-Elfattah Limberg technique
Complication: Aetal, [13]
; ; Karydakis technique 8
. 4 studies ShOWI. ng the occ_:u_rrence pf hematoma Destek Setal., [14] Limberg technique 6
in both groups with insignificant differencesin Karydakis technique
Limberg techniquevs Karydakis technique p-value Ekici Uetd., [5] Limberg technique
0.8236, 12 (inconsistency) 0.0%, 95% ClI for | 2 Karydakis technique
' ! ' ! El Hadidi A et dl., [15] Limberg technique
0.00-82.71. Karydakis technique 115
] ) Alvandipour M et al., [16] Limberg technique 9
10 studies showing the occurrence of seroma Karydakis technique
in both groups with insignificant differencesin ~ FkentMeta. (17 L imberg technique
. . . . Karydakis technique
Limberg tzechnl quevs Karydakis technique p-va ug Kartal A etal., [18] Limberg technique
0.6136, | © (inconsistency) 0.0%, 95% CI for | Karydakis technique
0.00-70.73 Ahmed Z et al., [19] Limberg technique
’ T Karydakis technique
. . KohlaSM et al., [20 Limberg technique
_ 12 stuqhes showing the_ocg:urrenpt_a of Wound (0] Karyda%stechﬁique 12.66
disruption in both groups with insignificant differ- Bali .l etal., [21] Limberg technique 14.32
; H ; ; ; Karydakis technique 9
encesin Limberg tzechnlqueys Karydakis technique TokacM et dl., [22] Limberg technique 9
p-value 0.1711, I < (inconsistency) 27.90%, 95% Karydakis technique 12
Cl for |2 0.00-63.51. BessaSS,, [23] Limberg technique 12
Karydakis technique
3 studies showing the Need to resuture in both KaracaT etd., [24] Limberg technique
s . LY . X . Karydakis technique
groups with insignificant higher in Limberg tech-2 AtesM etal., [25] Limberg technique
niquevs Karydakis technique p-vaue 0.0390, | Karydakis technique

(inconsistency) 69.17%, 95% Cl for 12 0.00-91.02.

CanMFetal., [26]

Limberg technique
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12 studies showing the Wound infection in both
groups with insignificant differencesin Limberg
techniquevs Karydakis technique p-value 0.3285,
12 (inconsistency) 11.88%, 95% CI for | 2 0.00-
51.57.

Regarding satisfaction: 6 studies showing the

satisfaction in both groups with significant higher
in Karydakis techniquevs Limberg technique p-

Table (13): Meta-analysis for operative time/min.
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value 0.0087, 12 (inconsistency) 67.58%, 95% ClI
for 12 23.05 to 86.34.

Regarding recurrence: 6 studies showing the
recurrence in both groups with insignificant differ-
ences in Karydakis techniquevs Limberg technique
p-value 0.9247, 12 (inconsistency) 0.0%, 95% ClI
for 17 0.00-10.89.

Karydakis

Limberg

Study technique technique SMD SE 95% Cl t P
Mohamed Abd-Elfattah A et al., [13] 41.7 (4.22) 51.5 (4.17) 2237 0.555 1.070 - 3.404
Destek Setal., [14] 45.0(11.7) 54.0 (12.9) 0.726 0201 0.327 - 1.125
Ekici U etal., [9] 33.7(84) 34.6(7.9) 0111 0.145 -0.175 - 0.396
Alvandipour M et al., [16] 23.03(6.06) 29.15(7.69) 0.89 0.262 0.366 - 1.414
Kartal A eta., [18] 46.85(10.46) 54.31(6.41) 0.808 0.113 0.586 - 1.031
KohlaSM et al., [20] 37.73(12.98) 61.6(11.1) 1923 0.433 1.035-2.811
TokacM etal., [22] 429 (6.2) 445 (6.6) 0.248  0.209 -0.167 - 0.662
Bessa SS,, [23] 33.0(4.9) 52.0(5.8) 3516 0.291 2.941 - 4.092
KaracaT et al., [24] 335(15.7) 453(11.3) 0.881 0.207 0.471-1.292
AtesM et a., [25] 42.32(8.64) 50.14(6.96) 0994 0.129 0.740 - 1.247
CanMFetal., [26] 40.4 (2.5) 52.8 (16) 1.046 0.177 0.697 - 1.395
Total (fixed effects) 0.858 0.0556 0.749 - 0.967 15449 <0.001*
Total (random effects) 1142 0.216 0.718- 1566  5.285 <0.001*
Test for heterogeneity:
Q 133.9738
DF 10
Significance level <0.0001 *
12 (inconsistency) 92.54%
95% ClI for 12 88.60-95.11

Q: Total variance for heterogeneity.
SMD: Standardized Mean Difference.

Table (14): Meta-analysis for hospital stay/day.

2
| : Observed variance for heterogeneity.
Cl: Confidenceinterval (LL: Lower limit -UL: Upper Limit).

Study Karydakis Limberg SMD SE 95% Cl t P
technique technique
Ekici U etal., [9] 19(1.1) 21(1.0 0.191 0.145 -0.095- 0.477
Alvandipour M et al., [16] 1.41 (0.49) 1.48(0.5) 0.14 0.25 -0.361 - 0.640
Kartal A eta., [18] 2.1(0.73) 3.31(0.87) 1.542 0.123 1.299-1.784
Ahmed Z et al., [19] 2.93(0.66) 3.97 (0.71) 151 0.184 1.145-1.874
TokacM et al., [22] 1.03 (0.17) 1.06 (0.3) 0.122 0.208 -0.292 - 0.535
AtesM etal., [29] 3.43(0.94) 3.8(1.19) 0.344 0.123 0.103- 0.585
CanMFetal., [26] 4.8(2.6) 55(2.0) 0.303 0.166 -0.026- 0.632
Total (fixed effects) 0.682 0.0593 0.565 - 0.798 11.50 <0.001 *
Total (random effects) 0.6 0.254 0.102 - 1.098 2.363 0.018*
Test for heterogeneity:
Q 105.0396
DF 6
Significance level <0.0001 *
12 (inconsistency) 94.29%
95% ClI for 12 90.56-96.54

Q: Total variance for heterogeneity.
SMD: Standardized Mean Difference.

I2: Observed variance for heterogeneity.
Cl: Confidenceinterval (LL: Lower limit -UL: Upper Limit).
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Table (15): Meta-analysis for hematoma.

Karydakis Limberg o

Study technique technique RR 95%Cl z P
Destek Set al., [14] 1/53 1/51 1.039 0.067- 16.176
Alvandipour M et al., [16] 0/37 0/27 -
Bali | etal., [21] 3/34 8/37 2.450 0.707 - 8.489
AtesM etal., [29] 1/135 3/134 3.022 0.318 - 28.692
Total (fixed effects) 5/259 12/249 2.291 0.842 - 6.229 1.624 0.104
Tota (random effects) 5/259 12/249 2.276 0.828 - 6.256 1.594 0.111
Test for heterogeneity:

Q 0.3881

DF 2

Significance level 0.8236

12 (inconsistency) 0.00%

95% ClI for 12 0.00-82.71
Q : Total variance for heterogeneity.
RR: Relative risk.
12 : Observed variance for heterogeneity.
Cl : Confidence interval (LL: Lower limit -UL: Upper Limit).
Table (16): Meta-analysis for seroma.

Karydakis Limberg o

Study technique technique RR 9% Cl z P
Destek Set al., [14] 4/53 3/51 0.779 0.183 - 3.312
Ekici U etal., [9] 6/81 8/114 0.947 0.342 - 2.626
Erkent M et al., [17] 8/128 28/300 1.493 0.700 - 3.187
Kartal A et al., [18] 10/232 13/131 2.302 1.039-5.104
AtesM etal., [29] 2/135 3/134 1511 0.257 - 8.900
El Hadidi A etdl., [15] 1/60 1/60 1.000 0.064- 15.622
Alvandipour M et al., [16] 13/37 3/27 0.316 0.010- 1.002
Bali .l etal., [21] 4/34 3/37 0.689 0.166 - 2.859
Bessa SS,, [23] 3/60 0/60 0.143 0.008- 2.707
CanMFeta., [26] 1/68 3/77 2.649 0.282 - 24.876
Tota (fixed effects) 52/888 65/991 1.469 0.949 - 2.275 1.724 0.085
Total (random effects) 52/888 65/991 1.475 0.946 - 2.300 1.717 0.086
Test for heterogeneity:

Q 2.6749

DF 4

Significance level 0.6136

12 (inconsistency) 0.00%

95% ClI for 12 0.00-70.73

Q : Total variance for heterogeneity.

RR: Relative risk.

12 : Observed variance for heterogeneity.

Cl : Confidence interval (LL: Lower limit -UL: Upper Limit).
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Table (17): Meta-analysis for Wound disruption.

s e s :
Destek Setal., [14] 2/53 151 0.520 0.049- 5.556
Ekici U etal., [5] 2/81 0/114 0.143 0.007- 2.932
El Hadidi A etdl., [15] 2/60 1/60 0.500 0.0466 - 5.368
Alvandipour M et a., [16] 137 0/27 0.452 0.019- 10.697
Erkent M et al., [17] 3/128 23/300 3.271 1.000 - 10.701
Kartal A et al., [18] 19/232 28/131 2.610 1.518 - 4.486
Ahmed Z et ., [19] 2/15 4/15 2.000 0.429 - 9.321
KohlaSM et al., [20] 2/34 137 0.459 0.0436 - 4.841
Bali .l etal., [21] 6/60 11/60 1.833 0.725 - 4.638
TokacM et d., [22] 4/43 0/61 0.079 0.0044- 1.428
Bessa SS,, [23] 8/135 14/134 1.763 0.765 - 4.064
KaracaT etal., [24] 3/68 3/77 0.883 0.184 - 4.231
Total (fixed effects) 54/946 86/1067 1.632 1.181-2.255 2.969 0.003
Total (random effects) 54/946 86/1067 1.475 0.915- 2.379 1.594 0.111
Test for heterogeneity:
Q 15.2558
DF 1
Significance level 0.1711
12 (inconsistency) 27.90%
95% ClI for 12 0.00- 63.51
Q : Total variance for heterogeneity.
RR: Relativerisk.
12 : Observed variance for heterogeneity.
Cl : Confidence interval (LL: Lower limit -UL: Upper Limit).
Table (18): Meta-analysis for Need to resuture.
Study f eimg‘jes t;?n‘?:’fe RR 95% CI z p
Bessa SS,, [23] 0/60 9/60 19.00 1.131-319.28
AtesM et al., [25] 1/135 4/134 4.030 0.456 - 35.588
CanMFeta., [26] 4/68 2/77 0.442 0.084- 2.336
Total (fixed effects) 5/263 15/271 2.679 1.042 - 6.891 2.045 0.041*
Total (random effects) 5/263 15/271 2.642 0.273- 25.581 0.839 0.402
Test for heterogeneity:
Q 6.4869
DF 2
Significance level 0.0390*
12 (inconsistency) 69.17%
95% ClI for 12 0.00 - 91.02

Q : Total variance for heterogeneity.

RR: Relativerisk.

12 : Observed variance for heterogeneity.

Cl : Confidence interval (LL: Lower limit -UL: Upper Limit).
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Table (19): Meta-analysis for Wound infection.

s e m swa e
Destek Set al., [14] 2/53 151 0.52 0.049- 5.556
Ekici U etal., [5] 11/81 23/114 1.486 0.768 - 2.873
El Hadidi A etdl., [15] 2/60 1/60 05 0.047- 5.368
Alvandipour M et a., [16] 3/37 127 0.457 0.050- 4.156
Erkent M et al., [17] 2/128 8/300 1.707 0.367 - 7.926
Kartal A etal., [18] 12/232 18/131 2.656 1.321-5.341
Bali .l etal., [21] 8/34 4/37 0.459 0.152 - 1.389
TokacM et d., [22] 3/45 3/46 0.978 0.208 - 4.594
Bessa SS,, [23] 2/60 3/60 15 0.260 - 8.659
KaracaT etal., [24] 2/43 0/61 0.142 0.007- 2.885
AtesM eta., [25] 4/135 8/134 2.015 0.621 - 6.533
Can MF et al., [26] 3/68 477 1177 0.273- 5.075
Tota (fixed effects) 54/976 7411098 1.328 0.952 - 1.851 1671 0.095
Total (random effects) 54/976 74/1098 1.301 0.876 - 1.930 1.304 0.192
Test for heterogeneity:
Q 12.4824
DF 1
Significance level 0.3285
12 (inconsistency) 11.88%
95% ClI for 12 0.00-51.57
Q: Total variance for heterogeneity.
RR: Relative risk.
12 : Observed variance for heterogeneity.
Cl : Confidence interval (LL: Lower limit -UL: Upper Limit).
Table (20): Meta-analysis for satisfaction.
Sudy e o FR 9%l ? P
El Hadidi A etd., [15] 57/60 56/60 0.982 0.899 - 1.074
KohlaSM et al., [20] 12/15 10/15 0.833 0.538 - 1.292
TokacM et d., [22] 43/45 44/46 1.001 0.917 - 1.093
Bessa SS,, [23] 58/60 43/60 0.741 0.628 - 0.875
KaracaT etal., [24] 27/43 46/61 1.201 0.916 - 1.575
CanMFeta., [26] 60/68 revgs 1.045 0.938- 1.165
Total (fixed effects) 257/291 270/319 0.967 0.908 - 1.030 1.040 0.298
Total (random effects) 257/291 257/319 0.966 0.872-1.070 0.660 0.509
Test for heterogeneity:
Q 15.4237
DF 5
Significance level 0.0087*
12 (inconsistency) 67.58%
95% ClI for 12 23.05t086.34

Q: Total variance for heterogeneity.

RR: Relative risk.

12 : Observed variance for heterogeneity.

Cl : Confidence interval (LL: Lower limit -UL: Upper Limit).
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Table (21): Meta-analysis for recurrence.
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Karydakis Limberg

Study technique technique RR 9% Cl z P
Mohamed Abd-Elfattah A et al., [13] /10 110 1 0.072- 13.868
Destek Seta., [14] 4/53 3/51 0.779 0.183- 3.312
Ekici U etal., [5] 2/81 3/114 1.066 0.182- 6.235
El Hadidi A etdl., [15] 0/60 0/60 -
Alvandipour M et a., [16] 137 0/27 0.452 0.019- 10.697
Erkent M et al., [17] 5/128 24/300 2.048 0.799 - 5.248
Kartal A et al., [18] 5/232 5/131 1771 0.522 - 6.004
KohlaSM et al., [20] /15 115 1.000 0.069- 14.554
Bali .l etal., [21] 0/34 0/37 -
TokacM et d., [22] 2/45 3/46 1.467 0.257 - 8.372
Bessa SS,, [23] 1/60 2/60 2.000 0.186 - 21.474
KaracaT eta., [24] 2/43 0/61 0.142 0.007- 2.885
AtesM et al., [25] 4/135 9/134 2.267 0.715- 7.183
CanMFeta., [26] 3/68 477 1177 0.273-5.075
Total (fixed effects) 31/1001 55/1123 1.414 0.911-2.194 1.545 0.122
Total (random effects) 31/1001 55/1123 1.435 0.910- 2.263 1.554 0.120
Test for heterogeneity:
Q 5.1305
DF 1
Significance level 0.9247
12 (inconsistency) 0.00%
95% Cl for 12 0.00-10.89
Q: Total variance for heterogeneity. IZ: Observed variance for heterogeneity.
RR: Relativerisk. Cl: Confidenceinterval (LL: Lower limit -UL: Upper Limit).

Discussion

In this meta-analysis, 9 studiesincluded com-
paring between excision of pilonidal sinusvialay
open technique versus closed techniques were
included 5 were retrospective studies (4;5; 6; 9;
11), 3were RCTs (8; 10; 12) and one Descriptive
cross-sectional study [7].

The total number of the studied cases were 743
cases with male to female ratio 567/176 and mean
age was 24.19 years. Mean follow-up period was
17.69 months with longest follow-up of 29.5
months by Kamran et al., [10]. 335 cases was op-
erated by lay open technique versus 408 cases by
primary closure technique.

The present meta-analysis also compared the
outcome of karydakis technique versus limberg
technique. 15 studies (5; 13-26) were included, 10
studies were RCT, 4 were retrospective studies
and 1 Interventional study. A total of 2251 cases
were included in both groups with mean age 26.14
years and m/f 1578/623. The Mean symptoms
durations was 10.3 months. 1068 cases undergo
karydakis technique versus 1183 undergo limberg
technique.

A- In comparing between open and primary closure
technique regarding:
1- Time taken for wound healing/days showed
that 6 studies [4,6,7,9-11] included comparing time

taken for wound healing/days in lay open group
versus Primary closure group shows significant
longer timein lay open group (34.268 + 12.767)
versus Primary closure group (18.449+5.331) p-
value <0.0001. Out of these 6 studies 2 studies
[4,9] have reported that Primary closure group take
longer time for healing than lay open group. The
differences in healing time may be due to the
differences in cases comorbidities (such as DM
and HTN) and intraoperative complications.

In agreement with our findings, the meta-
analysisby McCallum et al., [27] included 18 trials
(n=1573). 12 trials compared open healing with
primary closure. The study reported that wounds
heal more quickly after primary closure than after
open healing but at the expense of increased risk
of recurrence.

2- Asregard Operative time/min, 4 studies
[5,6,9,10] included comparing operative time/min
in Lay open group versus Primary closure group
shows significant longer time in Primary closure
group (38.725+11.1) versus Lay open group (31.3+
8.475) p-value 0.009.

All the studies [5,6,9,10] reported that signifi-
cantly longer time in Primary closure group in
comparison to Lay open group.

The shortest operative time was reported by
Shakor et al., [6] (about 11 minute for lay open
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group & 20 minute for primary closure group)
however the longest operative time was reported
by Kamran et a., [10] (63.5+20.5min for lay open
group & 74.8+32.5 min for primary closure group).

3- Asregard hospitalization/days, 5 studies
[4,5,7,9,10] included comparing hospitalization/days
in Lay open group versus Primary closure group
shows significant longer timein Lay open group
(5.508+2.328) versus Primary closure group (4.068
11.464) p-value 0.0001.

The majority of studies, Pfammatter et al., [4];
Ekici et dl., [5]; Borel etal., [9: Kamran et d., [10]
reported that lay open group takes longer hospital -
ization period in comparison to Primary closure
group. However, the study by Anandaravi et al.,
[7] reported that Primary closure group takes longer
hospital stay in comparison to lay open group.

The shortest hospital stay was reported by Borel
eta., [9 (0.5+0.6 day for lay open group & 0.2+0.4
day for primary closure group) however the longest
hospital stay was reported by Pfammatter et d .,
[4] (15.8+6.3 day for lay open group & 9% 1.6 day
for primary closure group).

However, in contrast to our results the meta-
analysisby McCallum et a., [27] reported that
Pooling of trials that compared open healing with
midline closure showed no statistically significant
difference in hospital stay.

4- Regarding rate of Complications, 9 studies
[4-12] included comparing Complicationsin Lay
open group versus Primary closure group. A tota
of 147 cases showed complications in form of
infection, wound dehiscence, bleeding, scar fissure
and chronic pain, with total complication rate of
19.7%, 55 cases from lay open group (16.4179%)
and 92 cases from primary closure group (22.549%)
with insignificant differences between the two
groups regarding rate of complications.

The study by Pfammatter et al., [4] reported the
highest rate of complications however Y oldas et
al., [11] reported no any post operative complica-
tions.

The current study was supported by the results
of the meta-analysis by McCallum et al., [27] who
reported that Infection rates were marginally higher
after open healing; however, this was not statisti-
cally significant. Of seven trials reporting data on
688 patients, the rate of complications did not
differ. Five of these trials (433 participants) com-
pared open healing with midline closure; no sig-
nificant difference was found in rate of postopera-
tive complications.

5- Regarding Recurrence rate, 6 studies [4-6,
10-12] included comparing Recurrence in Lay open
group versus Primary closure group, totally recur-
rence occur in 47 cases, 23 of them from lay open
group (8.914%) and 24 from primary closure group
(6.837%), one of this studies [4] was performed on
children complaining from pilonidal sinus and it
show significant higher recurrence rate with lay
open group (37.5%) versus primary closure group
(12.5%), but the total results of the others studies
show insignificant higher recurrence rate in primary
closure group (6.42%) versus lay open group
(4.86%) p-value 0.022.

Our meta-analysis was supported by the meta-
analysis by Berthier et al., [28] who demonstrated
the Superiority of flap repair vs direct closure or
lay open in pilonidal sinus treatment. The meta-
analysis demonstrated a lower risk of recurrence,
ashorter duration of incapacity to work, alower
risk of wound infections, alower risk of skin wound
complications, and a shorter duration of hospital-
isation in favour of flap vs direct closure. A shorter
time to complete wound healing, ashorter duration
of incapacity to work and insignificant difference
regarding rate of recurrence for flap vsthe laying
open technique were observed.

Also, the meta-analysisby McCallum et al.,
[27] reported that Pooling of eight trials that com-
pared open healing with midline closure showed
astatistically significant lower recurrence rate with
open healing.

B- Comparing between karydakis technique and
limberg technique regarding:

1- Operative time/min showed that 11 studies
[5,13,14,16,18,20,22-26] showing the mean Operative
time/min in both groups with significant higher in
Limberg technique (48.17+8.8) vs Kargdakis tech-
nique (39.19+8.34) p-value <0.0001, | © (inconsist-
ency) 92.54%, 95% CI for | 2 88.60-95.11.

In agreement with our results the meta-analysis
by Gavriilidis & Bota [29] which aimed to compare
differences in outcomes between these 2 flap-based
techniques (Karydakis vs. Limberg) included 9
studies with atotal of 1421 patient, of whom 773
(54.4%) underwent Limberg and 648 (45.6%)
underwent Karydakis flap reconstruction and re-
ported that Operative time was shorter by 7 minutes
in the Karydakis group than in the Limberg group
(mean difference 7.00min, 95% confidence interval
[CI] 0.53 to 13.48).

However, the meta-analysis by Prassas et d.,
[30] which included Eight RCTs were identified
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comparing Karydakis flap (KF) (n=554) to Limberg
flap transposition (LF) (n=567). The mean operative
time ranged from 33.5 to 50.9min in the KF group
and from 44.5 to 53.5min in the LF group, with
all studies favoring the KF arm. No data pooling
was possi ble due to a high study inhomogeneity
(12=97%).

2- Asregard Hospital stay/day, 7 studies [5,
16,18,19,22,25,26] showing the mean hospital stay/day
in both groups with significant higher in Limberg
technique (3.03+0.94) vs Karydakis technique
(2.514+0.956) p-value<0.0001, | 2 (inconsistency)
94.29%, 95% CI for 1% 90.56-96.54.

However, the meta-analysis by Prassas et al.
[30]reported that No differences of the length of
stay were detectabl e between the two study groups
(SMD=-0.06; 95% CI [-0.35, 0.23]; p=0.69; 4
studies; 12=73%).

Also, the meta-analysis by Gavriilidis & Bota
[29] reported that for all other outcomes (wound
infection/dehiscence, hematoma, recurrence, length
of hospital stay and patient satisfaction), no signif-
icant differences were found between the 2 proce-
dures.

One more recent meta-analysis by Emile et al.
[31]aimed to review the outcome of randomized
trials that compared Karydakis procedure (KP) and
Limberg flap (LF). Fifteen randomized controlled
trials (1943 patients) were included. There was no
significant difference in the median hospital stay
after both procedures (2.36 days after KP versus
2.24 days after LF) with aweighted mean difference
of —0.144 (95%Cl: —0.43 to 0.14, | =93.2%,
p=0.33).

3- Asregard complication rate:

3a- Wound infection, 12 studies [5,14-18,20, 21,23-
26] showing the Wound infection in both groups
with insignificant differencesin Karydakis tech-
nique (5.53%) vs Limberg technique (6.739%) p-
value 0.3285, |2 (inconsistency) 11.88%, 95% Cl
for 12 0.00-51.57.

In agreement with the present study, the meta-
analysis by Gavriilidis & Bota [29] reported that
as regard wound infection/dehiscence, no signifi-
cant differences were found between the 2 proce-
dures.

Also, in line with the present study Prassas et
al., [30] reported that the meta-analytical data of
the two methods showed comparable results re-
garding wound infection (OR=1.27; 95% CI [0.79,
2.05]; p=0.33; 8 studies; 1 ?=18%).
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However, Emile et al., [31] reported that Kary-
dakis technique had higher odds of wound infection
(OR=1.87, 95%CI: 1.15-3.04, p=0.011).

3b- Asregard Hematoma, 4 studies [14,16,21,25]
showing the occurrence of hematoma in both groups
with insignificant differences in Limberg technique
(4.819%) vs Karydakis technique (1.93%) p-value
0.8236, 12 (inconsistency) 0.0%, 95% Cl for | 2
0.00-82.71.

In agreement with our results the meta-analysis
by Gavriilidis & Bota [29] reported that there was
no significant difference between Limbergvs Kary-
dakis techniques as regard hematoma.

Also, the meta-analysis by Emile et al., [31]
reported that there was no significant difference
between LimbergvsKarydakis techniques as regard
hematoma formation (OR=0.63, 95%CI: 0.3-1.31,
1=0, p=0.22).

3c- Regarding seroma, 10 studies [5,14-18,21,
23,25,26] showing the occurrence of seromain both
groups with insignificant differencesin Limberg
technique (6.559%) vs Karydakis technique
(5.855%) p-value=0.6136, | 2 (inconsistency) 0.0%,
95% ClI for 12 0.00-70.73.

The present study can be supported by Gavrii-
lidis & Bota [29] who reported that the seroma
formation rate was significantly higher in the
Karydakis cohort (odds ratio [OR] 0.36, 95% CI
0.24 to 0.56); however, after excluding studies
with a high risk of bias, the sensitivity analysis
showed no significant differencesin seromafor-
mation rate between the 2 techniques (OR 0.76,
95% Cl 0.31t0 1.85).

However, the meta-analysis by Prassas et d.,
[30] reported that Limberg technique was associated
with alower rate of post-operative seroma (OR =
2.03; 95% CI [1.15, 3.59]; p=0.01; 7 studies;
12=0%).

Also, the meta-analysis by Emileet al., [31]
reported that Karydakis technique was associated
with higher rates of seroma than Limberg technique
(OR=2.33, 95%Cl: 1.39-3.9, p=0.001).

Furthermore, the meta-analysisby Bi et a., [32]
in which atotal of 39 studies and 5,061 patients
were identified and the most common surgical
intervention was the Limberg flap. The study re-
ported that Limberg technique was associated with
arelatively low seromarate in comparison to
Karydakis technique.
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3d- Regarding the Wound disruption, 12 studies
[5,14-18,20-21,23-26] showing the occurrence of
Wound disruption in both groups with insignificant
differences in Limberg technique (8.05%) vs Kary-
dakis technique (5.708%) p-value 0. 1711, 12 (in-
consistency) 27.90%, 95% Cl for | 2 0.00-63.51.

In agreement with the present study Prassas et
al., [30] reported that the issue of wound disruption
was addressed in seven studies. The meta-analysis
of these results failed to show any differences
between the two groups (OR=1.05; 95% CI [0.43,
2.57]; p=0.91; 7 studies; 1 *=56%).

3e-Asregard Need to resuture 3 studies [23,25,26]
showing the Need to resuture in both groups with
insignificant higher in Limberg technique (5.53%)
vs Karydakis technique (1.9%) p-value 0.0390, |
(inconsistency) 69.17%, 95% ClI for | % 0.00-91.02.

In contrast the study by Can et al., [26] reported
that need to resuture was higher in Karydakis
technique (5.88%) in comparison to Limberg tech-
nique (2.59%).

4- Asregard Satisfaction, 6 studies [15,20,22,
23,24,26] showing the satisfaction in both groups
with insignificant higher in Karydakis technique
(88.31%) vs Limberg technique (84.64%) p-value
0.0087, 12 (inconsistency) 67.58%, 95% ClI for |
23.05t0 86.34.

Thiswas in agreement with the meta-analysis
by Emileet al., [31] who reported that Karydakis
technique have a higher satisfaction score than
Limberg technique (WM D=2.81, 95%CI: 0.65-
3.77, p=0.01).

However, in contrast the meta-analysis by Ga-
vriilidis & Bota [29] reported that as regard satis-
faction, no significant differences were found
between the 2 procedures. The differencesin results
may be due to the differencesin inclusion criteria.

regarding to complication rate totally there
were 402 cases show complication in form of
wound infection, wound disruption, hematoma,
seroma formation or subcutaneous fluid collection
with insignificant higher rate of complication with
limberg technique by 237 cases (21.29%) vskary-
dakis technique by 165 cases (16.65%).

5- Asregard Recurrence, 14 studies [5,13-18, 20-
26] showing that atotal of 86 cases recomplain
from pilonidal sinusin both groups, 31 cases after
karydakis technique and the other 55 cases after
limberg technique with insignificant differencein
Karydakis technique (3.09%) vs Limberg technique

(4.89%) p-value 0.9247, | 2 (inconsistency) 0.0%,
95% CI for 12 0.00-10.89.

In agreement with the present study, the meta-
analysis by Gavriilidis & Bota [29] reported that
as regard recurrence, no significant differences
were found between the 2 procedures.

Also, in agreement with the present study the
meta-analysis Prassas et a., [30] by reported that
there was no significant difference noted between
Karydakis technique and Limberg technique with
regard to the primary outcome variable, recurrence
rate (OR=1.07; 95% CI [0.59-1.92]; p=0.83; 7
studies; 12=40%).

Also, our results were supported by the meta-
analysisby Emile et al., [31] who revealed that
Persistence or recurrence of pilonidal sinus disease
was recorded in 39 (4.4%) patients after Karydakis
procedure and in 33 (3.7%) patients after Limberg
flap. After exclusion of two studies with follow-
up shorter than 6 months, there was no significant
difference between the two groups in the odds of
persistence/recurrence of pilonidal sinusdisease
postoperatively (OR=1.22, 95%CI: 0.76-1.95,
p=1?=0, p=0.41).

However, the meta-analysisby Ray et al., [33]
concluded that Limberg technique seems to have
clinical advantage over Karydakis and Bascom
procedure in terms of reduced recurrence rate
following surgical excision of pilonidal sinus.
Although, this advantage was clinically persisted
on subgroup analysis but failed to achieve statistical
significance.

Conclusion:

Lay open procedure was associated with shorter
operative time and reduced risk of recurrence or
complication rate in comparison to primary closure
technique, but it take more time for hospital stay
and wound healing. Also, Karydakis technique was
associated with shorter operative time, shorter
hospital stays, lower need to resuture, higher sat-
isfaction with no significant difference regarding
complication and recurrence rate. So, it was rec-
ommended to use karydakis technique in routine
clinical practice.
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