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Abstract
Objective: The abscess development is one of the common clinical presentations of pilonidal sinus. Treatment in pilonidal sinus abscesses involves 
allowing secondary recovery following wide local excision with drainage, and excision procedures are performed after a few weeks and after the 
infection is completely cured. We aimed to investigate the effect of the time interval between the abscess drainage and definitive surgical treatment 
on the development of postoperative complications in patients who had pilonidal sinus abscess.

Methods: The patients were divided into 2 groups according to the time interval from abscess drainage to sinus excision surgery: patients who under-
went sinus excision 1 month after abscess drainage comprised group 1 and patients who underwent sinus excision 3 months after abscess drainage 
comprised group 2. Sinus excision and primary closure surgery were performed in patients in both groups.

Results: In total, 44 patients (53.0%) underwent sinus excision group 1 and 39 patients (47.0%) underwent sinus excision group 2 after abscess 
drainage. Postoperative wound infection and wound dehiscence rates were significantly higher in group 1 patients than in group 2 patients (P < .05).

Conclusion: We suggest that for reducing postoperative complications, it would be a better approach performing sinus excision after waiting for at 
least 3 months following drainage instead of performing excision right after recovery of infection or within a few weeks after the abscess drainage.
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Introduction
Pilonidal sinus is a chronic disease that occasionally causes dis-

charge in the sacrococcygeal region. It is characterized by one or 
more openings connected to the sinus developing between the skin 
and the sacral fascia and opening to the midline skin in the sacro-
coccygeal region. Its incidence varies regionally and 700 cases 
per 100 000 were reported1 and is 2.2 to 4 times more common 
in men than in women.2 Pilonidal sinus is usually seen between 
the ages of 20 and 30 and is more common in some regions and 
occupations that are considered high risk. Treatment of pilonidal 
sinus, which is more common in people with low socioeconomic 
status, can take weeks or even months and has a relapse rate of 
approximately 34% in 20-year follow-up.3 Although various meth-
ods and surgical techniques have been described in the treatment 
of pilonidal sinus, the ideal treatment remains controversial. It has 
been reported that the ideal treatment method should have low 
complication rates such as infection and wound dehiscence, low 
recurrence rate, good cosmetic results, and short recovery period.4

The common clinical presentations of the pilonidal sinus, 
which is often clinically asymptomatic, include the develop-
ment of abscess due to discharge, pain, and infection. It has been 
reported that abscess develops in approximately half of all piloni-
dal sinus patients, especially those with chronic discharge.5 The 

development of abscess due to pilonidal sinus leads to symptoms 
such as prominent swelling, pain, discomfort in the sacrococcygeal 
region, and spontaneous discharge due to delay in treatment.6 In 
cultures obtained from sinus abscesses where spontaneous drain-
age is frequently observed, 77% of the bacterial growth were due to 
anaerobic microorganisms (bacteriodes and anaerobic cocci), 4% 
were due to aerobic bacteria, and 17% were due to both aerobic 
and anaerobic microorganisms.7 Untreated abscesses extending to 
the anus may cause perianal sinus formation, which may refer to 
the possibility of perianal sepsis in 7% of the cases.6 Treatment 
in pilonidal sinus abscesses involves allowing secondary recovery 
following local excision with incision/drainage. Reconstruction 
and excision procedures are performed after a few weeks and after 
the infection is completely cured. Recurrence and complication 
rates after the first surgical treatment differ according to the clinical 
picture, acute or chronic disease, and surgical treatment modality.8

In this study, we aimed to investigate the effect of the time inter-
val between the abscess drainage and definitive surgical treatment 
on the development of postoperative complications in patients 
who were admitted to our clinic due to pilonidal sinus abscess 
and underwent abscess drainage after treatment.

Methods
The study was performed on patients who were admitted to our 

clinic with a diagnosis of pilonidal sinus abscess between November 
2018 and January 2021, who underwent an abscess drainage and 
antibiotic therapy, and who signed a consent form after primary 
infection regression. The study was designed prospectively. Age, gen-
der, body mass index (BMI), time of onset of complaint, diabetes and 
cigarette history, and ASA (American Society of Anesthesiologists) 
score were recorded in all patients who underwent abscess drainage 
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and subsequent sinus excision. Before the abscess drainage of all 
patients, sinus volumes and volume of pilonidal sinus removed during 
sinus excision surgery were measured and recorded. In the abscess 
drainage procedure, all patients underwent an off-midline incision 
instead of a midline incision. Patients with pilonidal sinus abscess 
were given oral antibiotic therapy (cefaclor 500 mg tablet p.o. 2×1 
and metronidazole 500 mg tablet p.o. 2×1) following drainage, and 
the infection findings were monitored until complete recovery. The 
patients were divided into 2 groups according to the time interval 
from abscess drainage to sinus excision surgery: patients who under-
went sinus excision 1 month after abscess drainage comprised group 
1 and patients who underwent sinus excision 3 months after abscess 
drainage comprised group 2. Sinus excision and primary closure 
surgery were performed in patients in both groups, and patients 
who underwent different surgical techniques than this method were 
excluded from the study. Prophylactic antibiotics (cefazolin 1 g 1×1, 
i.v.) were applied to all patients who underwent sinus excision, and 
data regarding the postoperative antibiotic treatments, the duration 
of surgery and length of hospital stay, and use of surgical drain were 
recorded. Excision was performed in all patients under spinal anes-
thesia. Postoperative cefaclor tablet 500 mg 2×1 p.o. was given to all 
patients for a week. All surgeons who applied treatment had at least 
5 years of surgical experience. The patients were followed up for 6 
months after surgery. Complications such as postoperative wound 
infection, wound dehiscence, necrosis, seroma, and recurrence 
within the first 6 months were monitored. Rehospitalization status of 
the patients who developed complications and recurrences as well 
as the results of medical and surgical treatment methods were ana-
lyzed and recorded.

Exclusion Criteria
Patients with recurrent pilonidal sinus admitted due to abscess, 

patients operated with different surgical techniques other than 
primary closure after sinus excision, patients who underwent 
sinus excision surgery for periods other than 1 and 3 months after 
abscess drainage, patients who received immunosuppressive ther-
apy, patients who were on regular steroid treatment, patients with 
cephalosporin hypersensitivity, allergy, and major thalassemia 
patients were excluded from the study.

Statistical Analysis
Mean, standard deviation, median lowest, median highest, 

frequency, and ratio values were used in the descriptive statis-
tics of the data. The distribution of variables was measured by 
Kolmogorov–Smirnov test. In the analysis of quantitative inde-
pendent data, Mann–Whitney U test was used. Chi-square test or 
Fischer exact test was used in the analysis of qualitative indepen-
dent data. Fischer exact test was used when chi-square test were 
not met condicitions. Statistical Package for Social Sciences ver-
sion 26.0 package program (IBM SPSS Corp.; Armonk, NY, USA) 
was used in the analysis.

Ethical Approval
This study was approved by the Ethics Committee of Alanya 

Alaaddin Keykubat University of Medical Sciences on October 26, 
2018 (Approval number: 3-11), all of the patients were informed 
regarding the details of the study, and they signed a consent form.

Results
A total of 123 patients who underwent pilonidal sinus abscess 

drainage in our clinic were included in the study, 24 patients who 
were operated with different surgical techniques other than the pri-
mary closure of the abscess drainage, and 16 patients who did not 

come to the operation for 1 or 3 months after the abscess drainage 
procedure were excluded from the study. Statistical analysis was 
performed on 83 patients. The gender distribution of the patients 
was 28 (33.7%) females and 55 (66.3%) males with an average 
age of 24 years. The mean abscess volume of the patients was 
16.3 cm3, and the mean sinus volume was 27.2 cm3. After sinus 
excision, 11 patients (13.3%) had seroma, 22 patients (26.5%) 
wound infection, 17 patients (20.5%) wound dehiscence, and 10 
patients (12.0%) had recurrence at 6 months. Demographic data 
and clinical characteristics of all patients undergoing pilonidal 
sinus abscess drainage and sinus excision are presented in Table 1.

Forty-four patients (53.0%) underwent sinus excision 1 month 
after abscess drainage (group 1), and 39 patients (47.0%) under-
went sinus excision 3 months after abscess drainage (group 2). 

Table 1. Demographic and Clinical Data of Patients Who Underwent 
Sinus Abscess Drainage and Pilonidal Sinus Excision

Min-Max Median Mean ± s.d./n%

Age 17.0-39.0 24.0 24.2 ± 4.8

Gender Female 28(33.7%)

Male 55(66.3%)

BMI 19.0-30.0 24.0 24.1 ± 2.7

Duration of complaints 
(year)

2.0-10.0 3.0 2.6 ± 0.6

Duration of operation (min.) 20.0-45.0 35.0 33.7 ± 5.0

1 day 78(94.0%)

Length of hospital stay (day) 2 days 5(6.0%)

DM 3(3.6%)

Cigarette smoking 13(15.7%)

Comorbid 
disease

(-) 80(96.4%)

(+) 3(3.6%)

ASA scores I 73(88.0%)

II 10(12.0%)

Abscess volume (mL) 6.2-46.1 16.3 20.2 ± 10.3

Sinus volume (mL) 18.1-64.5 27.2 31.6 ± 11.4

Prophylaxis 83(100.0%)

Drain 51(61.4%)

Postop. oral antibiotic 83(100.0%)

Wound infection 22(26.5%)

Seroma 11(13.3%)

Wound dehiscence 17(20.5%)

Necrosis 0.0(0.0%)

Recurrence 10.0(12.0%)

ASA, American Society of Anesthesiologists Score; BMI, body mass 
index; DM, diabetes mellitus.
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There was no statistically significant difference in seroma and 
recurrence rates in group 1 and group 2 patients. The wound infec-
tion rate in group 1 and group 2 (36.4% vs. 15.4%) and the wound 
dehiscence rate (29.5% vs. 10.3%) were calculated. Postoperative 
wound infection and wound dehiscence rates were significantly 
higher in group 1 patients than in group 2 patients (P < .05). 
Demographic and clinical data of group 1 and group 2 patients 
are presented in Table 2.

Discussion
There are different treatment options for acute abscess develop-

ment, which commonly occurs in pilonidal sinuses. One of the 
most frequently used methods for pilonidal sinus abscess is drain-
age and late curative surgery after appropriate antibiotic treatment. 
During the abscess drainage process, it is recommended that the 
incision during the subsequent excision procedure need not be 
closed asymmetrically, and for a faster healing, it is recommended 
to perform an offline incision instead of the midline.9 Another 

option is hair removal from the sinus and curettage of granulation 
tissue along with abscess drainage.6 In order to perform curettage 
with drainage, it is recommended to make a 2.5-cm long incision 
in the midline and continue the definitive excision procedure for 
7 days.10 The most important advantages of drainage and curet-
tage are that the symptoms improve in a short time and return to 
work early.11 It was reported that the recurrence rate of this method 
was 25% in 1.5-year follow-up.12 In the simple abscess drainage 
process, after the drainage with wide local excision, which is not 
included much healthy tissue, secondary wound healing is pro-
vided by antibiotherapy, and curative surgery is performed with 
sinus excision after waiting for at least a few weeks.8 In addition to 
these procedures, some surgeons recommend antibiotic treatment 
as a treatment option following the evacuation of the abscess by 
needle aspiration.13

One of the most common problems encountered in the pilo-
nidal sinuses after surgery is wound infection, delay in wound 
healing, wound dehiscence, and recurrence occurring due to 

Table 2. The Distribution of the Patients with Pilonidal Sinus Abscess According to the Operation Time After Abscess Drainage, the Demographic data, 
and Clinical Characteristics

Group I Group II

PMed. ± s.d./n%  Med Med. ± s.d./n% Med

Age 23.6 ± 4.4 24.0 24.9 ± 5.2 24.0 .394m

Gender Female 15(34.1%) 13(33.3%) .942X²

Male 29(65.9%) 26(66.7%)

BMI 23.8 ± 2.5 24.0 24.3 ± 2.8 24.0 .461m

ASA I 36(81.8%) 37(94.9%) .068X²

II 8(18.2%) 2(5.1%)

Duration of complaints (year) 2.6 ± 0.6 3.0 2.6 ± 0.6 3.0 .553m

Abscess volume (mL) 20.6 ± 11.2 15.8 19.7 ± 9.4 17.5 .880m

Duration of operation (minutes) 33.5 ± 5.8 35.0 34.0 ± 4.0 35.0 .821m

Sinus volume (mL) 32.4 ± 12.5 26.4 30.8 ± 10.2 27.2 .722m

Cigarette smoking 7(15.9%) 6(15.4%) .948X²

DM 2(4.5%) 1(2.6%) 1.000X²

Comorbid disease 2(4.5%) 1(2.6%) 1.000X²

Wound infection 16(36.4%) 6(15.4%) .031X²

Wound dehiscence 13(29.5%) 4(10.3%) .030X²

Seroma 7(15.9%) 4(10.3%) .448X²

Necrosis 0(0.0%) 0(0.0%) 1.000X²

Recurrence 6(13.6%) 4(10.3%) .637X²

Prophylaxis 44(100.0%) 39(100.0%) 1.000X²

Drain 29(65.9%) 22(56.4%) .375X²

Length of hospital stay (day) 1 day 42(95.5%) 36(92.3%) .548X²

2 day 2(4.5%) 3(7.7%)

 mMann–Whitney U test/X²Chi-square test.
ASA, American Society of Anesthesiologists Score; BMI, body mass index; DM, diabetes mellitus.
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these conditions. Although many surgical techniques have been 
defined in order to reduce these complications,14 the ideal sur-
gical technique should be simple and aim to remove the entire 
sinus. Furthermore, the risk of low recurrence, short hospital stay, 
minimal postoperative pain, good cosmetic results, and low risk 
of infective complications should be achieved.15 Considering all 
these factors, each of the described surgical techniques has advan-
tages and disadvantages compared to the other. In a meta-analysis 
study involving 559 patients, when open healing and all closed 
techniques were compared, it was found that the rate of postoper-
ative infection was higher in the open method, although there was 
no statistically significant difference.16 Similarly, there are studies 
reporting that the rate of infection in the open method is higher, 
albeit a little.17 However, there are also studies that reported that 
the open method do not increase the infection risk compared 
to the closed technique.18 Studies reported that in patients who 
underwent excision and primary closure technique, wound infec-
tion developed at rates ranging from 2% to 42% after surgery.19-21 
It has been reported that recurrence rates in pilonidal sinuses vary 
with the duration of follow-up, and in long-term follow-up, these 
rates increase up to 60% in 22-year follow-up.20

In the treatment of pilonidal sinus, reducing the infective com-
plications that develop after surgery is especially important in 
terms of preventing wound dehiscence and lowering the risk of 
recurrence. Hence, in order to avoid postoperative complications 
in pilonidal sinuses with abscess formation, the complete regres-
sion of the infection and timing of curative surgery after abscess 
drainage are crucial. The general approach among surgeons is to 
wait for a few weeks following abscess drainage and apply the 
excision procedure after complete regression of the infection.8 In 
our study, all patients who developed pilonidal sinus abscess were 
excised after abscess drainage and primary closure was performed 
in the middle line, and patients were divided into 2 groups as 1 
month and 3 months in terms of the time of excision. There was 
no statistically significant difference between patients’ age, gender, 
BMI value, ASA score, smoking rate, diabetes, surgical drain use, 
abscess, and extracted sinus volumes. Metronidazole and cefaclor, 
which are effective against anaerobic and aerobic microorganisms 
known to be frequently isolated in abscess cultures, were pre-
ferred after abscess drainage. Therefore, the patient group in our 
study can be considered as a homogeneous group. In patients who 
underwent excision 1 month after abscess drainage, seroma inci-
dence was 15.9%, wound infection rate was 36.4%, and wound 
dehiscence rate was 29.5%, whereas in patients who had excision 
procedure after 3 months, it was 10.3, 15.4, and 10.3%, respec-
tively, and postoperative wound infection and wound dehiscence 
rates were found to be statistically significantly lower in patients 
who underwent excision after 3 months. Analysis of recurrence 
rates at 6-month follow-up revealed that although no statistically 
significant difference was found, the rate of recurrence was found 
to be lower in patients who underwent excision after 3 months 
after abscess drainage compared to those who underwent exci-
sion 1 month after the drainage (13.6%/6 months in patients who 
underwent excision after 1 month and 10.3%/6 months in patients 
who underwent excision after 3 months). There was no statistically 
significant difference in seroma and recurrence rates in group 1 
and group 2 patients; however, postoperative wound infection and 
wound dehiscence rates were found to be statistically significantly 
higher in group 1 patients than in group 2 patients. Our recurrence 
rate was high, and we think that using a midline incision during 
abscess drainage may increase the risk of recurrence. There is a 
need for future an off-midline incision for closure in post drainage 
abscess.

According to our review, there is no study in the English litera-
ture where pilonidal sinuses are treated only after sinus abscess 
has developed; however, different infection and recurrence rates 
have been reported in studies involving all pilonidal sinus patients. 
Postoperative infection rate was 14.5%, wound dehiscence rate 
was 3.6%, and recurrence rate was 9.1% in a 6-month follow-
up study in which 27.3% of the patients were infected and 7.3% 
were treated with abscess drainage and treated with excision and 
primary closure.21 In a study in which 14% of patients had piloni-
dal sinus abscess and 50 patients underwent excision and primary 
closure, the seroma rate was 12% and the infection rate was 2%.19 
In a study examining 23 patients with and without abscess prior to 
sinus excision, the rate of infection after excision was reported to 
be 25% in patients with a history of sinus abscess before surgery.8 
Recurrence rates varying between 8.4% in 1.5-year follow-up 
and 44% in 20-year follow-up have been found in midline clo-
sure technique, and patients treated with the open method have 
been reported to have a lower risk of recurrence compared to the 
closed technique.22,23 In addition, there are studies reporting recur-
rence rates of 8.4% at 1-year follow-up and 16.8% at long-term 
follow-up in patients treated with the midline closure technique 
after excision, while there are other studies reporting that the risk 
of recurrence is lower in the midline closure method compared to 
the open surgical technique.24 In another study in which 11% of 
patients had pilonidal sinus abscess preoperatively, the recurrence 
rate was reported as 10.8% at 6-month follow-up after excision 
and primary closure.25 In our study, only patients who developed 
sinus abscess and who had sinus excision and midline primary 
closure technique after abscess drainage were included. We found 
that the recurrence and especially infection rates were higher 
(13.6%/6 months) in patients who were operated 1 month after 
abscess drainage compared to the literature. We also found that 
in patients who underwent operation after 3 months, these rates 
were lower than patients who were operated 1 month after abscess 
drainage and similar to those reported in the literature.

Conclusion
As a result of the findings obtained from our study, it has been 

ascertained that the timing of surgical excision in pilonidal sinus 
patients with abscess is important in preventing complications 
such as postoperative infection, wound dehiscence, and recur-
rence. Considering our low rates of infection, wound dehiscence, 
and recurrence, we believe that for reducing postoperative com-
plications, it would be a better approach performing sinus excision 
after waiting longer than 1 month following drainage instead of 
performing excision right after recovery of infection or within a 
few weeks after the abscess drainage, which are both commonly 
applied clinical practices.

Ethics Committee Approval: Ethical committee approval was received 
from the Ethics Committee of Alanya Alaaddin Keykubat University 
(Approval no: 3-11, Date: October 26, 2018).

Informed Consent: Written informed consent was obtained from the 
patients who agreed to take part in the study.

Peer-review: Externally peer-reviewed. 

Acknowledgments: We thank all our patients who participated in this 
study.

Author Contributions: Concept – Y.G., S.S.; Design – H.C.; Supervision – 
Z.K.; Resources – Y.G., S.S., H.C.; Materials – Y.G.; Data Collection and/or 



278

Guler et al. Surgery Time in Pilonidal Sinus Abscess

Processing – O.O.; Analysis and/or Interpretation – Z.K.; Literature Search – 
Y.G.; Writing Manuscript – Y.G.; Critical Review – S.S.

Declaration of Interests: The authors have no conflict of interest to declare.

Funding: The authors declared that this study has received no financial 
support.

References
1. Onder  A, Girgin  S, Kapan  M, et  al. Pilonidal sinus disease: risk 

factors for postoperative complications and recurrence. Int Surg. 
2012;97(3):224-229. [CrossRef]

2. Akinci OF, Kurt M, Terzi A, Atak  I, Subasi  IE, Akbilgic O. Natal 
cleft deeper in patients with pilonidal sinus: implications for choice 
of surgical procedure. Dis Colon Rectum. 2009;52(5):1000-1002. 
[CrossRef]

3. Käser SA, Zengaffinen R, Uhlmann M, Glaser C, Maurer CA. Pri-
mary wound closure with a Limberg flap vs. secondary wound heal-
ing after excision of a pilonidal sinus: a multicentre randomised con-
trolled study. Int J Colorectal Dis. 2015;30(1):97-103. [CrossRef]

4. Sahsamanis G, Samaras S, Mitsopoulos G, Devrakis T, Dimitrako-
poulos G, Pinailidis D. Semi-closed surgical technique for treatment 
of pilonidal sinus disease. Ann Med Surg (Lond). 2017;3(15):47-51.

5. Bissett  IP, Isbister WH. The management of patients with pilonidal 
disease – a comparative study. Aust N Z J Surg. 1987;57(12):939-942. 
[CrossRef]

6. Chintapatla  S, Safarani  N, Kumar  S, Haboubi  N. Sacrococcygeal 
pilonidal sinus: historical sinus: historical review, pathological insight 
and surgical options. Tech Coloproctocol. 2003;7(1):3-8.

7. Søndenaa K, Andersen E, Nesvik I, Søreide JA. Patient characteristics 
and symptoms in chronic pilonidal sinus disease. Int J Colorectal Dis. 
1995;10(1):39-42. [CrossRef]

8. Sinnott CJ, Glickman LT. Limberg flap reconstruction for sacrococ-
cygeal pilonidal sinüs disease with and without acute abscess: our 
experience and a review of the literature. Arch Plast Surg. 
2019;46(3):235-240. [CrossRef]

9. de Parades V, Bouchard D, Janier M, Berger A. Pilonidal sinus dis-
ease. J Visc Surg. 2013;150(4):237-247. [CrossRef]

10. Jabbar MS, Bhutta MM, Puri N. Comparison between primary closure 
with Limberg flap versus open procedure in treatment of pilonidal 
sinus, in terms of frequency of post-operative wound infection. Pak J 
Med Sci. 2018;34(1):49-53. [CrossRef]

11. Segre D, Pozzo M, Perinotti R, Roche B, Italian Society of Colorectal 
Surgery. The treatment of pilonidal disease: guidelines of the Italian 

Society of Colorectal Surgery (SICCR). Tech Coloproctol. 
2015;19(10):607-613. [CrossRef]

12. McCallum IJ, King PM, Bruce J. Healing by primary closure versus 
open healing after surgery for pilonidal sinus: systematic review and 
meta-analysis. BMJ. 2008;336(7649):868-871. [CrossRef]

13. Bali İ, Aziret M, Sözen S, et al. Effectiveness of Limberg and Kary-
dakis flap in recurrent pilonidal sinus disease. Clinics (Sao Paulo). 
2015;70(5):350-355. [CrossRef]

14. Priyadarshi S, Nagare K, Rana KS, Sunkara R, Kandari A, Dogra B. 
A comparative study of open technique and Z-plasty in management 
of pilonidal sinus. Med J DY Patil Univ. 2014;7(5):574. [CrossRef]

15. Bascom  JU. Procedures for pilonidal disease. In: Carter  D, Rus-
sell RCG, Pitt HA, eds. Atlas of General Surgery (3rd edn). London: 
Chapman and Hall; 1997:862-872.

16. Füzün M, Bakir H, Soylu M, Tansuğ T, Kaymak E, Haŕmancioğlu O. 
Which technique for treatment of pilonidal sinus – open or closed? 
Dis Colon Rectum. 1994;37(11):1148-1150. [CrossRef]

17. Deans GT, Spence RAJ, Love AHG. Colorectal Disease for Physicians 
and Surgeons. Oxford University, Oxford; 1998:294-295.

18. Hussain  ZI, Aghahoseini  A, Alexander  D. Converting emergency 
pilonidal abscess into an elective procedure. Dis Colon Rectum. 
2012;55(6):640-645. [CrossRef]

19. Sevinç B, Karahan Ö, Okuş A, Ay S, Aksoy N, Şimşek G. Rand-
omized prospective comparison of midline and off-midline closure 
techniques in pilonidal sinus surgery. Surgery. 2016;159(3):749-754. 
[CrossRef]

20. Doll D, Matevossian E, Luedi MM. Does full wound rupture follow-
ing median pilonidal closure alter long-term recurrence rate? Med 
Princ Pract. 2015;24(6):571.e7.

21. Ekici U, Kanlıoz M, Ferhatoğlu MF, Kartal A. A comparative analysis 
of four different surgical methods for treatment of sacrococcygeal 
pilonidal sinüs. Asian J Surg. 2019;42(10):907-913. [CrossRef]

22. Doll D, Krueger CM, Schrank S, Dettmann H, Petersen S, Duesel W. 
Timeline of recurrence after primary and secondary pilonidal sinus 
surgery. Dis Colon Rectum. 2007;50(11):1928-1934. [CrossRef]

23. Horwood  J, Hanratty D, Chandran P, Billings P. Primary closure or 
rhomboid excision and Limberg flap for the management of primary 
sacrococcygeal pilonidal disease? A meta-analysis of randomized 
controlled trials. Colorectal Dis. 2012;14(2):143-151. [CrossRef]

24. Milone  M, Velotti  N, Manigrasso  M, Anoldo  P, Milone  F, De 
Palma GD. Long-term follow-up for pilonidal sinus surgery: a review 
of literature with metanalysis. Surgeon. 2018;16(5):315-320. 
[CrossRef]

25. Erkent M, Şahiner İT, Bala M, et al. Comparison of primary midline 
closure, Limberg flap, and Karydakis flap techniques in pilonidal sinus 
surgery. Med Sci Monit. 2018;24:8959-8963. [CrossRef]

https://doi.org/10.9738/CC86.1
https://doi.org/10.1007/DCR.0b013e31819f6189
https://doi.org/10.1007/s00384-014-2057-x
https://doi.org/10.1111/j.1445-2197.1987.tb01298.x
https://doi.org/10.1007/BF00337585
https://doi.org/10.5999/aps.2018.01312
https://doi.org/10.1016/j.jviscsurg.2013.05.006
https://doi.org/10.12669/pjms.341.13929
https://doi.org/10.1007/s10151-015-1369-3
https://doi.org/10.1136/bmj.39517.808160.BE
https://doi.org/10.6061/clinics/2015(05)08
https://doi.org/10.4103/0975-2870.140398
https://doi.org/10.1007/BF02049819
https://doi.org/10.1097/DCR.0b013e31824b9527
https://doi.org/10.1016/j.surg.2015.09.024
https://doi.org/10.1016/j.asjsur.2018.12.011
https://doi.org/10.1007/s10350-007-9031-4
https://doi.org/10.1111/j.1463-1318.2010.02473.x
https://doi.org/10.1016/j.surge.2018.03.009
https://doi.org/10.12659/MSM.913248

