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Abstract 

Background  Pilonidal sinus disease (PSD), a common inflammatory condition of the natal cleft causing morbidity 
especially in young adults, is a heterogeneous disease group with no consensus regarding its best treatment. Our aim 
was to report long-term results for primary PSD surgery.

Methods  We retrospectively studied the medical records of 146 patients who underwent primary PSD surgery 
between November 2010 and October 2015. Of these, 113 underwent either the mini-invasive pit-picking surgery 
(PSS) (n = 55) or asymmetrical excision with local flap (AELF) (n = 58); we focused on the outcomes of these two 
subgroups.

Results  PSD patients who underwent mini-invasive PPS more often succeeded with day surgery (94.5% vs 32.8%, 
p < 0.001), had fewer postoperative complications (9.4% vs 36.2%, p = 0.002), and had shorter sick leave (median 
14 days vs 21 days, p < 0.001) than did AELF patients. Nevertheless, at the first postoperative follow-up visit, both 
surgery methods healed similarly (75.0% vs 76.8%, p = 0.83). Our long-term follow-up, at a median of 9.3 years (range 
5.4–10.6), revealed, however, that recurrence after PPS was markedly higher than after AELF (50.9% vs 10.3%, HR 6.65, 
p < 0.001).

Conclusions  PPS, which is a mini-invasive surgical technique often performed under local anaesthesia, is suitable for 
primary PSD, despite the high recurrence rate in our study, bearing in mind that patient selection is an important fac-
tor to consider. Primary PSD with simple sinus formations may benefit from PPS. On the other hand, primary PSD with 
complex sinus formations may benefit from AELF regardless of the initial slow recovery in our study. Because PSD is a 
very heterogenous disease, and patients have different risk factors, it is mandatory for the surgeon to master several 
different surgical techniques. A classification system to aid the surgeon in selecting the right surgical technique for 
each patient is warranted.

Keywords  Long-term results, Long-term follow-up, Pilonidal disease, Pilonidal sinus disease, Sinus pilonidalis, 
Bascom, Karydakis, Pit-picking

Introduction
Pilonidal sinus disease (PSD) most commonly arises in 
the hair follicles of the natal cleft of the sacrococcygeal 
area, and it predominantly affects young adults [1]. The 
incidence has been increasing over the past decades. The 
mean rate of inpatient episodes of PSD per 100,000 male 
patients increased from 43 in 2005 to 56 in 2017 and in 
female patients, the mean rate of inpatient episodes per 
100,000 rose from 14 in 2005 to 18 in 2017 [2]. Female 
patients represent approximately 20% of all PSD patients, 
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with the ratio between males and females remaining con-
stant over time [3].

Although PSD is a benign disease, it can cause pain and 
discomfort, leading to absence from work and school, 
and can reduce quality of life. Moreover, postoperative 
complications such as infection and chronic nonhealing 
wounds are common, and recurrence is high [4]. One 
systematic review reported an infection rate of 10.4% 
after midline closure and 6.3% after off-midline closure 
[1]. In another meta-analysis, five-year recurrence rates 
ranged from 10.2% to 21.9% depending on the surgical 
technique [5].

No consensus exists regarding the best PSD-treatment 
modality [6]. PSD is a very heterogeneous disease group 
consisting of primary and recurrent disease, acute and 
chronic manifestations as well as simple and complex 
sinus formations; this limits the applicability of any single 
treatment approach [7].

A variety of differing surgical techniques [8] include 
excision of all involved skin and subcutaneous tissue, fol-
lowed by either wound closure or open-wound treatment 
[9], the latter possibly combined with negative-pressure 
wound therapy (NPWT) to accelerate wound healing 
[10]. Compared to excisions, several flap-reconstruc-
tion techniques such as Karydakis plasty [11], Bascom 
cleft lift [12], V–Y flap [13] and Rhomboid flaps [14, 15] 
have, over time, improved the results. Although recov-
ery after flap reconstructions is reportedly good, they are 
associated with longer hospital stays and longer recov-
ery times compared to mini-invasive treatment options 
when patients can be discharged on the same day of the 
surgery.

In recent decades, unsatisfactory results from all of 
these surgical methods have led to development of mini-
mally invasive PSD treatment [16]. The first such treat-
ment was described by Lord and Millar in 1965 [17]. In 
1980, Bascom [18] introduced a similar”pit-picking” 
technique. Other minimally invasive techniques include 
phenol treatment [19], fibrin-glue treatment [20], radial 
laser-probe surgery [21], and endoscopic treatment [22], 
not to forget the Gips technique, a minimally invasive 
procedure using trephines [23]. Minimally invasive tech-
niques are generally considered to be associated with 
shorter hospital stays, reduced postoperative morbid-
ity, and quicker return to normal daily activities when 
compared to results from traditional excisions and flap-
reconstruction techniques [24].

Follow-up times after these differing surgical tech-
niques are relatively short, making evaluation of long-
term healing rates and recurrences difficult. One 
meta-analysis comprising 15 studies from 1995 to 
2015 assessed long-term results (mean follow-up time 
58–240  months) of PSD surgery, and revealed a rate of 

relapsing disease at a weighted mean incidence of 13.8% 
[25]. That meta-analysis included a wide variety of sur-
gical techniques, and when these were assembled into 
larger groups, showed an incidence of recurrence as fol-
lows: 17.9% after open-wound surgery, 16.8% after mid-
line closure, and 10% after off-midline closure. Brusciano 
et  al. [26] reported a recurrence rate of 8.9% after an 
asymmetric excision with primary closure for primary 
and recurrent PSD; their median follow-up was 11 years 
(range 3–22 years).

Recurrences of PSD following surgical treatment may 
occur up to 20  years later or even longer, with 75% of 
all recurrences occurring within the first 5  years [27]. 
Minimally invasive techniques seem most effective, but 
their relatively short history means that additional long-
term follow-ups are vital. To the best of our knowledge, 
the pit-picking technique’s long-term results have been 
evaluated only once, after a mean follow-up period of 
3.5 years, and there they showed a recurrence rate of 15% 
[28]. According to Milone et al., long-term follow-up for 
PSD surgery of at least 5 years should be considered the 
gold standard [25].

The aim of this study was to retrospectively report 
long-term follow-up results for primary PSD surgery. 
Our purpose was both to map patient-specific risk fac-
tors and to compare the outcomes of pit-picking surgery 
(PPS) and asymmetrical excision with local flap (AELF).

Materials and methods
This retrospective study comprising consecutive patients 
was conducted in accordance with the Declaration of 
Helsinki; its authorization number is HUS/155/2021, 16 
June 2021.

Patients
Medical records were available for review for 146 con-
secutive patients who underwent primary PSD surgery 
for primary chronic PSD at Helsinki University Hospital, 
Finland, between November 2010 and October 2015. The 
cut-off date for follow-up was May 17, 2021. We excluded 
everyone other than those who had been operated on 
with the pit-picking technique, Bascom cleft lift tech-
nique, or Karydakis technique; this provided us with a 
total of 113 patients (Fig. 1).

We reviewed medical records covering a median of 
9.3  years (range 5.4–10.6) postoperatively. All patients 
underwent surgery performed by eight consultant-level 
surgeons (senior surgeons) and three residents (doctors 
in training to become surgeons, that is, junior surgeons), 
each of whom was free to choose the most suitable sur-
gical technique for each patient. Each patient made 
at least one postoperative follow-up visit one or two 
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weeks postoperatively; additional visits took place in 
the event of wound nonhealing (median 2 weeks, range 
1–55 weeks).

Surgical technique
All procedures were performed in the prone posi-
tion, with a single dose of 1.5 g of cefuroxime and 0.5 g 
of metronidazole administered intravenously 30  min 
preoperatively.

PPS is a minimally invasive technique [18] in which 
the surgeon excises midline pits with a punch, cleans the 
sinus tracts, and drains the abscess cavity through a lat-
eral incision subsequently left open to heal by secondary 
intention. Finally, both midline pits and the tract between 
pits and cavity are closed with a nonabsorbable monofila-
ment suture.

The patients’ medical records sometimes failed to state 
clearly whether the operation was by the Bascom cleft lift 
technique or the Karydakis technique; hence we formed 
the AELF) group by combining the Bascom cleft lift and 
Karydakis techniques. The Bascom cleft lift technique, 
also known as the Bascom II or Bascom flap, is an asym-
metrical elliptic excision in which the sinus tracts are 
removed, with excision to the subcutaneous fatty tissue 
[12]. In the Karydakis flap technique, the sinus tracts are 

removed down to the sacrococcygeal fascia by an asym-
metrical elliptic excision [11]. A flap is made on the con-
tralateral side with cutaneous-subcutaneous fatty tissue, 
and this tissue is fixed on the defect side, transposing 
the natal cleft laterally. Finally, the subcutaneous layer 
is closed with a resorbable polyfilament suture, and the 
cutaneous layer is closed with a nonabsorbable monofila-
ment suture.

Anaesthesia
The procedures were performed under local anaesthe-
sia, total intravenous anaesthesia, or spinal anaesthesia. 
Regardless of the type of anaesthesia, a local anaesthetic 
(ropivacaine and/or lidocaine adrenalin) was infiltrated 
into the operating area. The decision as to which type of 
anaesthesia to use was made together by the surgeon, the 
patient, and the anaesthesiologist.

Statistical analysis
Primary endpoints of this study are recurrence of PSD 
and postoperative complications. Recurrence-free sur-
vival (RFS) was defined as the time interval from surgery 
to recurrence and those patients without recurrence 
were censored at the date of last follow-up. The surgical 
technique (PPS vs. AELF) and the patient and surgery 

Fig. 1  Flow chart of patient selection. NPWT = Negative Pressure Wound Therapy. PPS = Pit-Picking Surgery. AELF = Asymmetrical Excision with 
Local Flap
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characteristics were analysed by univariable Cox propor-
tional hazard models to find factors related to RFS. The 
results are given as hazard ratios, HR (95% CI) (Table 2). 
Kaplan–Meier survival analysis and log-rank test were 
used to compare the difference in RFS between PPS and 
AELF and to estimate the RFS (%) at 2, 5, and 10  years 
after surgery. The follow-up time was calculated from 
surgery to the cut-off date (May 17, 2021). No cases were 
lost to follow-up before the cut-off date.

The surgical technique (PPS vs. AELF) and the patient 
and surgery characteristics were analysed by univariable 
logistic regression models to find factors related to post-
operative complications. The results are given as odds 
ratios, OR (95% CI) (Table 3).

The surgical technique was the only significant predic-
tor for the primary endpoints, so multivariable models 
were not estimated.

Secondary outcomes were length of sick leave, success 
of day surgery, and wound healing. Continuous variables 
are presented as median (range) and categorical vari-
ables as frequency (%) and were analysed by the Mann–
Whitney U-test and the Pearson chi-squared test, as 
appropriate.

Analyses were performed with IBM SPSS Statistics for 
Windows (version 28.0, Armonk, NY, USA, IBM Corp.). 
A two-sided p-value < 0.05 was considered statistically 
significant.

Results
We included 113 patients in this retrospective study, 
which showed a male predominance (77.0%) and a 
median age of 26 (Table 1). The data collected comprised 
patient characteristics, the surgical technique chosen, 
spillage of pus from the sinus tract during surgery, and 

Table 1  Patient and surgery characteristics of patients undergoing primary pilonidal sinus disease (PSD) surgery; Pit-picking surgery 
(PPS) or Asymmetrical excision with local flap (AELF)

a  Mann–Whitney U test for continuous variables and Pearson’s chi-square test was used for categorical variables

All patients(n = 113) PPS (n = 55) AELF (n = 58) p-value a

n (%) n (%) n (%)

Patient characteristics

  Age, years 0.03

  Median (range) 26 (16–66) 24 (16–59) 28 (16–66)

  BMI, kg/m2 0.29

  Median (range) 28.4 (17.9–44.5) 28.3 (17.9–44.5) 29.1 (21.6–44.1)

  Missing values 56 24 32

Gender

  Male 87 (77.0) 42 (76.4) 45 (77.6) 0.88

  Female 26 (23.0) 13 (23.6) 13 (22.4)

Diabetes

  Yes 7 (6.2) 2 (3.6) 5 (8.6) 0.27

  No 106 (93.8) 53 (96.4) 53 (91.4)

Smoking

  Yes 46 (68.7) 20 (60.6) 26 (76.5) 0.16

  No 21 (31.3) 13 (39.4) 8 (23.5)

  Missing values 46 22 24

Previous abscess incision

  Yes 61 (54.5) 30 (54.5) 31 (54.4) 0.99

  No 51 (45.5) 25 (45.5) 26 (45.6)

  Missing values 1 0 1

Surgery characteristics

  Spillage of pus during surgery

    Yes 10 (8.8) 2 (3.6) 8 (13.8) 0.06

    No 103 (91.2) 53 (96.4) 50 (86.2)

  Sinus number

    < 2 20 (21.3) 13 (24.1) 7 (17.5) 0.44

    ≥ 2 74 (78.7) 41 (75.9) 33 (82.5)

    Missing values 19 1 18
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number of sinus pits (Table 1), as well as recurrence and 
recurrence time (Fig. 2 and Table 2), postoperative com-
plications (Table  3), length of sick leave, success of day 
surgery, and healing at follow-up (Table  4). Analysis of 
the results at a median of 9.3  years revealed 34 recur-
rences (30.1%), these occurring at a median of 4 months 
postoperatively (range 3 weeks to 45 months).

The AELF patients were older (p = 0.03) than the PPS 
patients. In regards to body mass index (BMI), gender, 
diabetes, smoking habits, and previous abscess inci-
sion, no statistical difference emerged between these two 
groups. The AELF produced greater spillage of pus and 
more often had more than one sinus compared to the 
PPS, but these differences were not statistically signifi-
cant (Table 1).

Figure 2 shows the recurrence-free survival for our two 
PSD surgery groups: PPS and AELF at 2, 5, and 10 years 
after surgery. For PPS, 53% of the patients were without 
a recurrence at 2  years, and 49% of the patients were 
without a recurrence at 5 and 10  years. For AELF, 93% 
of the patients were without a recurrence at 2 years, and 
90% of the patients were without a recurrence at 5 and 
10  years. Thus the PPS patients had a 6.65-fold higher 
risk of recurrence compared to that of the AELF patients. 
Besides the surgical technique, we found no other statis-
tically significant risk factors for recurrence (Table 2).

Postoperative complications afflicted 5 patients (9.4%) 
in the PPS group, these including 2 infections and 3 
bleedings or haematomas, and 21 patients (36.2%) in the 
AELF group, these including 12 infections, 5 bleedings or 
hematomas, and 4 seromas. Thus the PPS patients had 
fewer postoperative complications than did the AELF 
patients (p < 0.002). Overweight or obese patients, as well 
as diabetic and smoking patients experienced more post-
operative complications, but besides the surgical tech-
nique, we found no statistically significant risk factors for 
complications (Table 3).

The PPS led to a statistically significantly higher suc-
cess rate for day surgery (p < 0.001) and a shorter length 
of sick leave (p < 0.001) than for the AELF group. Healing 
rates at the postoperative follow-up visit showed no dif-
ference between these two groups (p = 0.83), but in long-
term follow-up, PPS patients had a higher recurrence 
rate than did the AELF patients (p < 0.001) (Table 4).

Discussion
Our long-term study revealed a statistically significant 
difference regarding the recurrence rate between PPS 
and AELF. For PPS, 49% of the patients were without a 
recurrence at 10 years, whereas the corresponding figure 
for AELF was 90%. The recurrences appeared, in both 
groups, within 4  years of follow-up. PPS patients had 

Fig. 2  Kaplan–Meier curves showing recurrence-free survival after primary pilonidal disease surgery stratified by surgical technique: Pit-picking 
surgery (PPS) or Asymmetrical excision with local flap (AELF). Percentages indicate the percentage of patients without recurrence at 2, 5 and 
10 years after surgery
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a higher risk of recurrence compared to that of AELF 
patients, but in regards to postoperative recovery, the 
figures were quite the opposite. Patients undergoing PPS 
had a higher success rate of day surgery and required a 
shorter sick leave for recovery. Nevertheless, at the post-
operative follow-up visit, both procedures showed simi-
lar healing rates.

In the surgical literature, when compared to more tra-
ditional techniques, minimally invasive techniques are 
in general associated with better postoperative recovery 
and with fewer postoperative complications [24].

Follow-up times among PSD studies are, how-
ever, often short, and we could only find a few studies 
focused on surgical techniques similar to those of our 
study which had a follow-up time of more than five 
years [26, 29, 30]. The Bascom II technique, after a five-
year-long follow-up, had a 23.8% recurrence rate [29]. 
The Karydakis technique had a recurrence rate of 8.8% 

after a median follow-up of 11 years in one study [30], 
and of 11.0% after a median follow-up of 33 months in 
another [31]. Brusciano et  al. reported an 8.9% recur-
rence rate with a median follow-up of 11  years after 
D-shape asymmetric excision [26], a surgical technique 
somewhat similar to our AELF technique. The recur-
rence rates in these studies correspond well to our own 
recurrence rate after long-term follow-up of AELF sur-
gery, which was 10.3%.

For assessing and comparing surgical techniques and 
risk factors in regards to short-term and long-term 
outcomes, long-term follow-up studies are of course 
important. One particular surgical technique may pro-
vide excellent short-term outcomes, but less favora-
ble long-term outcomes and vice versa. For instance, 

Table 2  Patient and pilonidal surgery characteristics to predict 
recurrence-free survival

a  HR hazard ratios were calculated by univariable Cox proportional hazards 
models
b  PPS Pit-picking surgery, AELF Asymmetrical excision with local flap

Predictors N HRa 95% CI p-value

Surgeryb

  AELF 58 Reference

  PPS 55 6.65 2.75–16.10 < 0.001

Gender

  male 87 Reference

  female 26 1.14 0.53–2.44 0.74

Age (years)

  < 26 53 Reference

  ≥ 26 60 0.55 0.28–1.08 0.08

BMI (kg/m2)

  < 25 13 Reference

  ≥ 25 44 3.22 0.75–13.82 0.12

Diabetes

  No 106 Reference

  Yes 7 0.88 0.21–3.66 0.86

Smoking

  No 21 Reference

  Yes 46 0.78 0.33–1.83 0.57

Previous incision of abscess

  No 51 Reference

  Yes 61 1.05 0.53–2.07 0.89

Spillage of pus during surgery

  No 103 Reference

  Yes 10 0.61 0.15–2.53 0.49

Sinus number

  < 2 20 Reference

  ≥ 2 74 1.25 0.52–3.05 0.62

Table 3  Patient and pilonidal surgery characteristics to predict 
postoperative complications

a  OR Odds ratios were calculated by univariable logistic regression models
b  PPS Pit-picking surgery, AELF Asymmetrical excision with local flap
c  0/11 (0.0) was replaced by 1/11 (0.09) before analysis

Predictors patients with postoperative complications

N (%) ORa 95% CI p-value

Surgeryb

  AELF 21/58 (36.2) 0.18 0.06–0.53 0.002

  PPS 5/53 (9.4)

Gender

  male 20/85 (23.5) 0.98 0.34–2.76 0.96

  female 6/26 (23.1)

Age (years)

  < 26 12/52 (23.1) 1.04 0.43–2.50 0.94

  ≥ 26 14/59 (23.7)

BMI (kg/m2)

  < 25 0/11c (0.0) 4.61c 0.54–39.49 0.16

  ≥ 25 13/44 (29.5)

Diabetes

  No 22/104 (21.2) 4.97 1.03–23.87 0.05

  Yes 4/7 (57.1)

Smoking

  No 2/19 (10.5) 3.72 0.76–18.31 0.11

  Yes 14/46 (30.4)

Previous incision of abscess

  No 15/50 (30.0) 0.52 0.21–1.28 0.15

  Yes 11/60 (18.3)

Spillage of pus during surgery

  No 25/101 (24.8) 0.34 0.04–2.80 0.31

  Yes 1/10 (10.0)

Sinus number

  < 2 5/19 (26.3) 0.79 0.25–2.51 0.68

  ≥ 2 16/73 (21.9)
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short-term follow-up revealed that our PPS patients 
recovered well, the success rate of day surgery was 
high (94.5%), and the length of sick leave was moderate 
(14  days), whereas the long-term follow-up revealed a 
disappointingly high recurrence rate (50.9%).

Bascom et  al. reported a recurrence rate of 15% at 
3.5  years which differs significantly from our finding of 
50.9% at 10 years [28].

One explanation for the high long-term recurrence rate 
in PPS may be the mini-invasive nature of the operation 
itself. In PPS, larger sinus tracts are cleaned, and only par-
tially removed, whereas smaller tracts may go unrecog-
nised and be left uncleaned, leaving remnants in the skin 
and in the subcutaneous adipose tissue which can act as a 
possible source of recurrent disease. Another explanation 
could be our follow-up time of nearly 10  years. Recur-
rences can occur up to 20  years after surgery, although 
75% occur within 5 years [27].

Known risk factors for complications in PSD surgery 
are obesity [32], diabetes [33], smoking [32], plus spill-
age of pus during surgery [21], and sinus number [34]. In 
our study, however, none of these: obesity, smoking, spill-
age of pus during surgery, or sinus number as risk factors 
reached statistical significance. The high number of miss-
ing values regarding the patients’ BMI, smoking habits, 
and sinus numbers could explain this lack of statistical 
significance. As for spillage of pus during surgery, that 
the total number of patients was only 113 could explain 
why this risk factor did not reach statistical significance.

The retrospective nature of this study is a limitation, as 
are the missing numbers for some patient-specific risk 
factors as well as the rather small subgroups. Further-
more, we lacked clear data on the exact techniques used 
in the AELF group.

The long follow-up time of primary PSD surgery is 
definitely a strength, as is our presentation of two dif-
ferent surgical techniques. Long-term follow-ups of 
PSD surgery are rare and most only report on one tech-
nique. Moreover, to reduce population heterogeneity, 
we covered only primary PSD surgery. Other strengths 
are the Finnish health care system’s electronic medical 
records, providing consistent patient record data from 

both specialized hospital care and primary health care, 
This makes retrospective follow-ups feasible. None of the 
study patients moved to other regions during the follow-
up period, thus enabling reliable follow-up data.

Conclusion
PPS, being a mini-invasive surgical technique often done 
in local anaesthesia, makes it suitable for primary PSD, 
despite the high recurrence rate in our study, bearing 
in mind that patient selection is an important factor to 
consider. Primary PSD with simple sinus formations may 
benefit from PPS, whereas primary PSD with complex 
sinus formations probably would not benefit from PPS.

AELF is a rather invasive surgical technique for pri-
mary PSD compared to PPS and in our study it associ-
ated with initial slow recovery. Therefore we would not 
recommend AELF for the treatment of primary PSD with 
simple sinus formations. However, we would recommend 
AELF for primary PSD with complex sinus formations.

Because PSD is a very heterogenous disease, and 
patients have different risk factors, it is impossible to 
manage primary and recurrent disease, acute and chronic 
manifestations as well as simple and complex sinus for-
mations with one surgical technique. It is therefore man-
datory for the surgeon to master several different surgical 
techniques. A classification system to aid the surgeon in 
selecting the right surgical technique for each patient is 
warranted.

Abbreviations
PSD	� Pilonidal sinus disease
PPS	� Pit-picking surgery
AELF	� Asymmetrical excision with local flap
NPWT	� Negative-pressure wound therapy

Acknowledgements
Special thanks to research nurse Elina Aspiala for research assistance and 
Carolyn Brimley Norris, Ph.D., for language editing. We also want to express our 
sencere thanks to biostatician Tuija Poussa for statistical insight and guidance.

Authors’ contributions
KK: Conceptualization, Data curation, Basic formal analysis, Writing original 
draft and Writing, Review, and Editing. JH: Conceptualization, Methodol-
ogy, Investigation, Writing, Review, and Editing. KH: Conceptualization, 

Table 4  Postoperative results of patients undergoing primary pilonidal sinus disease (PSD) surgery Pit-picking surgery (PPS) or 
Asymmetrical excision with local flap (AELF)

a  Mann–Whitney U test and Pearson’s chi-squared test

All patients (n = 113) PPS (n = 55) AELF (n = 58) p-value a

Length of sick leave, days < 0.001

Median (range) 14 (7–161) 14 (7–114) 21 (13–161)

Missing values 33 9 24

Success of day surgery n (%) 71/113 (62.8) 52/55 (94.5) 19/58 (32.8) < 0.001

Healed wound at the follow-up visit n (%) 82/108 (75.9) 39/52 (75.0) 43/56 (76.8) 0.83



Page 8 of 8Koskinen et al. BMC Surgery           (2023) 23:99 

Methodology, Funding, Investigation, Writing original draft and Writing, 
Review, and Editing. The author(s) read and approved the final manuscript.

Authors’information
We are a dedicated team interested in pilonidal sinus disease. KaritaKoskinen 
(MD and resident in general surgery) is doing her PhD thesis onpilonidal sinus 
disease; this is her first article. Jukka Harju (MD, PhD,gastrointestinal surgeon) 
and Kethe Hermunen (MD, PhD, gastrointestinalsurgeon) are her supervisors; 
we have one previous publication on pilonidal sinusdisease "Pilonidal disease 
treatment by radial laser surgery (FILAC): TheFirst Finnish Experience (Scandi-
navian Journal of Surgery 2020)

Funding
Open Access funding provided by University of Helsinki including Helsinki 
University Central Hospital. This work was supported by Helsinki University 
Hospital Research Funds and Finska Läkaresällskapet.

Availability of data and materials
Available upon request.

Declarations

Ethics approval and consent to participate
This study was conducted in accordance with the Declaration of Helsinki; its 
authorization number is HUS/155/2021, 16 June 2021. Because of the retro-
spective nature of this study, no ethics approval is required.

Consent for publication
Not applicable.

Competing interests
Not applicable.

Received: 3 July 2022   Accepted: 20 April 2023

References
	1.	 McCallum IJD, 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):868–71.

	2.	 Gödeke J. Pilonidal sinus disease on the rise: a one-third incidence 
increase in inpatients in 13 years with substantial regional variation in 
Germany. Int J Colorectal Dis. 2021;36(10):2135–45.

	3.	 Luedi MM, Schober P, Stauffer VK, Diekmann M, Andereggen L, Doll 
D. Gender-specific prevalence of pilonidal sinus disease over time: A 
systematic review and meta-analysis. ANZ J Surg. 2021;91(7–8):1582–7.

	4.	 Bi S, Sun K, Chen S, Gu J. Surgical procedures in the pilonidal sinus 
disease: a systematic review and network meta-analysis. Sci Rep. 
2020;10(1):13720.

	5.	 Stauffer VK, Luedi MM, Kauf P, Schmid M, Diekmann M, Wieferich K, et al. 
Common surgical procedures in pilonidal sinus disease: A meta-analysis, 
merged data analysis, and comprehensive study on recurrence. Reports 
2018 81. 2018;8(1):1–28.

	6.	 Kanat BH. Disease that should be remembered: Sacrococcygeal pilonidal 
sinus disease and short history. World J Clin Cases. 2015;3(10):876.

	7.	 Guner A, Cekic AB. Pilonidal sinus – challenges and solutions. Open 
Access Surg. 2015;8:67.

	8.	 Harries RL, Alqallaf A, Torkington J, Harding KG. Management of sacrococ-
cygeal pilonidal sinus disease. Int Wound J. 2019;16(2):370–8.

	9.	 Close AS. Pilonidal Cysts: An Analysis of Surgical Failures. Ann Surg. 
1955;141(4):523.

	10.	 Biter LU, Beck GMN, Mannaerts GHH, Stok MM, van der Ham AC, Groten-
huis BA. The Use of Negative-Pressure Wound Therapy in Pilonidal Sinus 
Disease. Dis Colon Rectum. 2014;57(12):1406–11.

	11.	 Karydakis GE. New approach to the problem of pilonidal sinus. Lancet. 
1973;302(7843):1414–5.

	12.	 Bascom J, Bascom T. Utility of the cleft lift procedure in refractory pilo-
nidal disease. Am J Surg. 2007;193(5):606–9.

	13.	 Dýlek ON, Bekereciodlu M. Role of simple V-Y advancement flap in the 
treatment of complicated pilonidal sinus. Eur J Surg. 2003;164(12):961–4.

	14.	 Mentes O, Bagci M, Bilgin T, Ozgul O, Ozdemir M. Limberg flap procedure 
for pilonidal sinus disease: results of 353 patients. Langenbeck’s Arch 
Surg. 2008;393(2):185–9.

	15.	 Manterola C, Otzen T. Dufourmentel rhomboid flap for sacrococcygeal 
pilonidal sinus. Technical details Int J Morphol. 2016;34(4):1207–10.

	16.	 Iesalnieks I, Ommer A. The Management of Pilonidal Sinus. Dtsch Aerzte-
blatt Online. 2019;116(1–2):12.

	17.	 Lord PH, Millar DM. Pilonidal sinus: A simple treatment. Br J Surg. 
2005;52(4):298–300.

	18.	 Bascom J. Pilonidal disease: Origin from follicles of hairs and results of 
follicle removal as treatment. Surgery. 1980;87(5):567–72.

	19.	 Kayaalp C, Aydin C. Review of phenol treatment in sacrococcygeal pilo-
nidal disease. Tech Coloproctol. 2009;13(3):189–93.

	20.	 Isik A, Eryilmaz R, Okan I, Dasiran F, Firat D, Idiz O, et al. The use of fibrin 
glue without surgery in the treatment of pilonidal sinus disease. Int J Clin 
Exp Med. 2014;7(4):1047–51.

	21.	 Harju J, Söderlund F, Yrjönen A, Santos A, Hermunen K. Pilonidal disease 
treatment by radial laser surgery (FiLaC™): The first Finnish experience. 
Scand J Surg. 2021;110(4):520–3.

	22.	 Meinero P, Mori L, Gasloli G. Endoscopic pilonidal sinus treatment (EPSiT). 
Tech Coloproctol. 2014;18(4):389–92.

	23.	 Gips M, Melki Y, Salem L, Weil R, Sulkes J. Minimal surgery for pilonidal 
disease using trephines: description of a new technique and long-term 
outcomes in 1,358 patients. Dis Colon Rectum. 2008;51(11):1656–63.

	24.	 Senapati A, Cripps NPJ, Thompson MR. Bascom’s operation in the 
day-surgical management of symptomatic pilonidal sinus. Br J Surg. 
2002;87(8):1067–70.

	25.	 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. Surg. 2018;16(5):315–20.

	26.	 Brusciano L, Limongelli P, del Genio G, Tolone S, Amoroso V, Docimo G, 
et al. D-Shape Asymmetric Excision of Sacrococcygeal Pilonidal Sinus 
With Primary Closure, Suction Drain, and Subcuticular Skin Closure. Surg 
Innov. 2015;22(2):143–8.

	27.	 Doll D, Krueger CM, Schrank S, Dettmann H, Petersen S, Duesel W. Time-
line of Recurrence After Primary and Secondary Pilonidal Sinus Surgery. 
Dis Colon Rectum. 2007;50(11):1928–34.

	28.	 Bascom J. Pilonidal disease: Long-term Results of Follicle Removal. Dis 
Colon Rectum. 1983;26(12):800–7.

	29.	 Milone M, Velotti N, Manigrasso M, Vertaldi S, Di Lauro K, De Simone 
G, et al. Long-term results of a randomized clinical trial comparing 
endoscopic versus conventional treatment of pilonidal sinus. Int J Surg. 
2020;74:81–5.

	30.	 Hemmingsson O, Binnermark F, Odensten C, Rutegård M, Franklin KA, 
Haapamäki MM. Excision and suture in the midline versus Karydakis flap 
surgery for pilonidal sinus: randomized clinical trial. BJS Open. 2022;6(2).

	31.	 Arslan K, Said Kokcam S, Koksal H, Turan E, Atay A, Dogru O. Which flap 
method should be preferred for the treatment of pilonidal sinus? A 
prospective randomized study Tech Coloproctol. 2014;18(1):29–37.

	32.	 Al-Khayat H, Al-Khayat H, Sadeq A, Groof A, Haider HH, Hayati H, et al. Risk 
Factors for Wound Complication in Pilonidal Sinus Procedures. J Am Coll 
Surg. 2007;205(3):439–44.

	33.	 Arnous M, Elgendy H, Thabet W, Emile S, Elbaz S, Khafagy W. Excision with 
primary midline closure compared with Limberg flap in the treatment of 
sacrococcygeal pilonidal disease: a randomised clinical trial. Ann R Coll 
Surg Engl. 2019;101(1):21–9.

	34.	 Onder A, Girgin S, Kapan M, Toker M, Arikanoglu Z, Palanci Y, et al. 
Pilonidal Sinus Disease: Risk Factors for Postoperative Complications and 
Recurrence. Int Surg. 2012;97(3):224–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Long-term results for pit-picking and flap procedures in primary pilonidal sinus disease
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Patients
	Surgical technique
	Anaesthesia
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


