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Abstract
Purpose The present national guideline aims to provide rec-
ommendations for physicians involved in the treatment of
patients with pilonidal disease. It has been published previ-
ously as an extended version in German language.
Methods This is a systemic literature review. The present
guideline was reviewed and accepted by an expert panel in a
consensus conference.
Results Some of the present guideline conclusions were based
on low- to moderate-quality trials. Therefore, an agreement
was necessary in those cases to provide recommendations.
However, recommendations regarding the most frequently
used surgical procedures were based on numerous prospective
randomized trials.
Conclusions An asymptomatic pilonidal disease does not re-
quire treatment. A pilonidal abscess should be incised. After
regression of the acute inflammation, a definitive treatment
method should be applied. An excision is the standard treat-
ment method for the chronic pilonidal disease. Open wound
healing is associated with a low postoperative morbidity rate;
however, it is complicated by a long healing time. The mini-
mally invasive procedures (e.g., pit picking surgery) represent

a potential treatment option for a limited chronic pilonidal
disease. However, the recurrence rate is higher compared to
open healing. Excision followed by a midline wound closure
is associated with a considerable recurrence rate and increased
incidence of wound complications and should therefore be
abandoned. Off-midline procedures can be adopted as a pri-
mary treatment option in chronic pilonidal disease. At present,
there is no evidence of any outcome differences between var-
ious off-midline procedures. The Limberg flap and the
Karydakis flap are most thoroughly analyzed off-midline
procedures.

Keywords Pilonidal sinus . Pilonidal disease . Pilonidal
abscess . Surgery

Introduction

Despite the numerous publications during the last eight de-
cades, considerable discrepancies in the treatment of patients
with pilonidal disease still exist all around the world.
Moreover, emergence of new treatment modalities (e.g., laser
depilation, video-assisted surgery, various minimally invasive
procedures) further complicated the clinical decision process.
The present German national guideline summarizes all avail-
able evidence and provides recommendations on the most
important topics on pilonidal care. To date, only American
national guidelines are published in English language.

Methods

The principal literature search utilized the MEDLINE data-
base to identify relevant contributions published between
1945 and March 2013. Medical Subject Headings terms were
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used, as were accompanying entry terms for patient
group, interventions, and outcomes. Key words included
Bpilonidal*^ and Bsinus.^ The literature search was conducted
through the PubMed portal in two stages, (1) at the beginning
of the review process in April 2013 (2) and at the end of April
2014 to update data with the most recent prospective random-
ized studies’ results. Searches were limited to studies pub-
lished in English and German languages and focusing on hu-
man subjects.

Titles and abstracts were screened by individual reviewers
to identify potentially relevant articles. Thereafter, full publi-
cations were read by two principal reviewers (I.I. and A.O.).
Reference lists of all eligible articles were checked for other
relevant studies. Relevant papers in German language pub-
lished in journals not listed in the MEDLINE database after
1990 were included, because the guideline was mainly aimed
on medical providers in countries with German language (for
detailed description of literature search process, see Fig. 1).

Levels of evidence were assessed according to criteria de-
veloped by Centre for Evidence-BasedMedicine, Oxford, UK
[1], for Therapy/Prevention/Etiology/Harm questions and
using GRADE criteria [2]. The graduation of recommenda-
tions is illustrated by Fig. 2 and Table 1. The conclusions of
the current guideline were approved at the consensus meeting
in Munich in April 2014. The consensus meeting was facili-
tated byMrs. C. Muche-Borowski from the Association of the
Scientific Medical Societies in Germany (Arbeitsgeme
inschaft der Wissenschaftlichen Medizinischen Fachgesell
schaften (AWMF)). The AWMF affiliates 173 scientific soci-
eties from all specialties of medicine. AWMF represents
Germany in the Council for International Organizations of

Medical Sciences (CIOMS) and is authorized to issue national
guidelines.

The consensus meeting was attended by all authors of the
present manuscript and all relevant representatives of local spe-
cialist organizations and societies. Surgical societies—Deutsche
Gesellschaft der Koloproktologie (DGK), Berufsverband der
Coloproktologen Deutschlands (BCD), Chirurgische
Arbeitsgemeinschaft für Coloproktologie (CACP), and der
Deutschen Gesellschaft für Allgemein- und Viszeralchirurgie
(DGAV)—were represented by all five authors of the present
manuscript and by E. Berg, Recklinghausen; D. Bussen,
Mannheim; A. Fürst, Regensburg; F. Hetzer, Schaffhausen;
T.H. Jacobi, Dresden; G. Osterholzer, Munich; R. Ruppert,
Munich; O. Schwandner, Regenburg; M. Sailer, Hamburg;
T.H.K. Schiedeck, Ludwigsburg; M. Stoll, Hannover, and B.
Strittmatter, Freiburg. The dermatological society—Deutsche
Dermatologische Gesellschaft—was represented by B.H.
Lenhard, Heidelberg; and C. Breitkopf, Münster. The gastroen-
terologist society—Deutsche Gesellschaft für Verdauungs- und
Stoffwechselkrankheiten—was represented by H. Krammer,
Mannheim, and M. Schmidt-Lauber, Oldenburg. The strength
of the consensus was defined as demonstrated in Table 2. The
guideline was named a BS3-guideline^ in German version
meaning an Bevidence- and consensus-based guideline^ as op-
posed to an S1-guideline meaning Binformal consensus^ and an
S2-guideline meaning a Bformal consensus.^ The current guide-
line had been published in 2014 [3] in German language in
coloproctology. However, it did not appear in any PUBMED-
cited journal previously. The present manuscript is a shortened
English version of the original German guideline; thus, its con-
tent was held as close as possible to the German version.

n=1568

n=1011

n=422

n=499

1. Search terms: 
„Pilonidal*“ or Excluded (n=557):

- Duplicate findings
- Studies without any rela�on 
current Guideline

Excluded:
- Pilonidal disease at other localisa�ons

†
 (n=116)

- Pilonidal disease not a main topic of study  (n=53)
- Irrelevant studies before 1990

†† 
(n=198)

- Manuscripts not accessible (n=222)

4. Addi�onal inclusions (n=77):
- publica�ons in German language from Journals not listed in MEDLINE 
- prospec�ve randomized studies between 4/2013 and 4/2014

2. Screening of �tles

3. Screening 
of abstracts

Fig. 1 Literature search history.
†Interdigital, umbilical, etc.
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low level of evidence and without
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knowledge at the time of
publication
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Treatment of symptomatic and asymptomatic patients

Asymptomatic pilonidal disease is characterized by inci-
dentally detected midline pits causing no complaints to
the patient. Treatment of an asymptomatic disease offers
no advantages over surgery for symptomatic disease [4] in
regard to recurrence rate. Also, no spontaneous disease
progression had been observed in a large-scale observa-
tional study [5]. Thus, surgery for asymptomatic disease
could not be advocated.

Symptomatic disease is unlikely to dissolve spontaneously.
Thus, surgery is indicated in symptomatic patients.

Summary and recommendations
Asymptomatic patients should not undergo any treatment.

Symptomatic patients should be treated surgically.
Level of evidence: Low.
Consensus strength: Strong consensus.

Acute abscess

Incision and drainage (I+D) is indicated in most cases of acute
pilonidal abscess, although a needle aspiration followed by
antibiotic treatment had been advocated by some authors
[6, 7]. Definitive treatment should be conducted after

regression of local inflammation. A definitive excision could
be undertaken at the time of primary treatment in less extend-
ed cases. Healing does occur in some cases following I+D [8].

Summary and recommendations
I+D is indicated in most patients with pilonidal abscess.
Level of evidence: Low.
Consensus strength: Strong consensus.

Phenol treatment

Application of liquid or crystallized phenol into the mid-
line pits has been used by some authors to treat pilonidal
disease [9–16]. The proposed mechanism of action is a
destruction of pit epithelium by phenol [14], thus inducing
inflammation and scarring. The treatment could be per-
formed under local anesthesia as outpatient surgery, with re-
ported success rates from 30 to 92 %, although considerable
variability in definition of recurrence between studies exists.
Patients with pilonidal abscess, purulent discharge, and pa-
tients with an extended disease have been excluded by most
authors. Also, in some studies [9, 11, 12, 14], the follow-up
period did not exceed 2 years. Due to its toxicity [17], treat-
ment by phenol is not allowed by German health authorities
(Bundesgesundheitsamt 22.04.1991).

Grade of 

recommendation

Strong 

recommendation

A,  ⇑⇑⇑
Recommendation

B, ⇑

Recommendation

open

0, ⇔

Level of 

evidence

Level III, IV, V

Weak

Level II

Moderate

Level I

High

Graduation criteria:

- Consistency of study results

- Clinical relevance 

- Risk/benefit assessment

- Ethical, economical, legal aspects

- Patients preference

- Applicability of study results in local population

- Applicability in everyday life

Fig. 2 Transformation process
from level of evidence to grade of
recommendation.
Recommendations are based not
only on the level of evidence of
available studies but also on the
preferences, applicability, cultural
traditions, values, etc.

Table 1 Diagram illustrating
classification of recommendation Grade of recommendation Description Syntax

A Strong recommendation Shall/shall not be done

B Recommendation Should/should not be done

0 Recommendation open Can be considered
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Summary and recommendations
Application of phenol could lead to acceptable healing

rates in selected patients. However, the human use of phenol
has been banned by German health authorities due to its
toxicity.

Level of evidence: Low.
Consensus strength: Strong consensus.

Pit picking

Numerous minimally invasive outpatient procedures to treat
pilonidal disease patients have been described since first men-
tion by Lord and Miller 1965 [18]. Despite some variations in
technique and discrepant nomenclature, some common fea-
tures could be identified in all methods: treatment under local
anesthesia, removal or destruction of midline pits, and some
type of drainage or cleaning of subcutaneous sinus. Each mid-
line pit was excised down to the underlying cavity in the
method described by Lord and Miller [18]. The aim was to
remove as little normal skin as possible (<1/2 cm to each side
of the midline). The subcutaneous cavity was deroofed. No
attempt was made to remove the cavity. Hairs were picked by
forceps. A similar method was described by J. Bascom 1980
[19] as Bfollicle removal.^ Later, Bascom used the term Bpit
picking^ (www.pilonidal.org) in personal communication.
Today, pit picking is the most popular minimally invasive
treatment of pilonidal disease in many countries [11, 20–25].
Crucial steps of the procedure are similar to those described by
Lord and Millar. The pit picking method has been used by
other authors with minimal variations. Gips et al. [26] used
trephines instead of knife and cleaned the underlying cavity
more intensively. Majeski [24] created a small subcutaneous
flap including posterior abscess/sinus boundary to isolate the
excised pits from sinus cavity. Olmez [11] used phenol in
combination with pit picking.

Significant differences in recurrence definition exist be-
tween authors. Also, most reports are retrospective cohort
analyses; thus, the true long-term healing rates are difficult
to identify. The recurrence rate 1–5 years after surgery is esti-
mated at 20–25 %. The only prospective randomized study
was conducted by Nordon [20] and compared pit picking
(called BSimple Bascom technique^) to cleft lift. The recur-
rence rate was 24 % after 36 months of follow-up in pit pick-
ing group.

The most important advantages of pit picking and similar
techniques are outpatient treatment, quick healing, short con-
valescence period, and fast return to work (1–3 days in most
cases).

Summary and recommendations
Pit picking and its variations could be used in previously

untreated patients with minimal disease. The estimated recur-
rence rate is 20 to 25 %.

Level of evidence: Low.
Consensus strength: Strong consensus.
Grade of recommendation: 0.

Sinusectomy

Sinusectomy was first described by Soll et al. [27] 2008 as
Blimited excision^. The method was named Bsinusectomy^ by
the same authors in their follow-up study 2011 [28]. The mid-
line pits and sinus are closely excised with the scalpel or
scissor following the methylene-marked track. Sinusectomy
is performed under local anesthesia in most cases [28]. The
main difference to pit picking and its variations is a complete
excision of the sinus tract. The main difference to the tradi-
tional excision surgery is a close tracing of the tract instead of
wide excision. Others have described similar methods under
different nomenclature [29–32]; however, there is a consider-
able scarcity of data given the fact that only few author groups
published on the procedure since its first description 2008.

The reported recurrence rates after a follow-up period of 20
to 43months are promising: 1.6–7%. Themethod is limited to
patients with less than three pits. Two prospective randomized
studies from Egypt [30, 32] compared sinusectomy (Bsinus
excision^) to traditional excision with or without
marsupialization. In one study [32], sinus tracts could not be
traced in 13 % of patients, which led to a conversion to wide
excision technique. The recurrence rate was 0 % after
10 months in one [30] and 3 % after >15 months in a second
[32] study.

Summary and recommendations
Sinusectomy (and similar procedures) is a promising min-

imally invasive method limited to patients with one to three
midline pits. However, there is still a considerable scarcity of
data to draw definite conclusions.

Level of evidence: Low.
Consensus strength: Strong consensus.

Excision and open wound healing

Open healing is the method most frequently used in the world,
also in Germany. Despite some technical variations, basic
steps are similar in most cases: marking sinus tracks by meth-
ylene blue followed by a complete excision of all marked
tracks leaving an open wound to secondary healing. The
method is simple, easy to learn, and reproducible. The main

Table 2 Definition of consensus strength

Strong consensus Consent by >95 % of meeting participants

Consensus Consent by 75–95% of meeting participants

Majority agreement Consent by 50–75% of meeting participants

No consensus Consent by <50% of meeting participants
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disadvantage is a time to complete healing of 1.5 to 3 months
and a delayed return to work. There is a wide variety in pub-
lished recurrence rates: from as low as 2–6 % [32–39] to 15–
35 % [40–48]. The discrepancies between reported recurrence
rates are most likely explained by patient selection (including
or excluding previously operated patients) and varying recur-
rence definitions. The recurrence rates tend to be relatively
low if only Ba new pilonidal disease after complete wound
healing^ is considered to be a recurrent disease [49–52].
However, numerous patients undergo repeat surgery for un-
healed wounds after excision and open healing. The recur-
rence rate increases considerably when those cases are includ-
ed into calculation [53–55]. In most included studies, the
follow-up period rarely exceeded 20–36months. The reported
recurrence rates varied between 2 and 21 % in studies with
follow-up period of at least 50 months [39, 55].

Numerous randomized studies with a follow-up period of
12 to 36 months compared open healing to midline closure
[40, 50, 56, 57] and three compared open healing to off-
midline techniques—Z-plasty [34], the Limberg flap [44],
and the Karydakis flap [58]. Increased recurrence rate
[44, 58], prolonged healing time [34, 58], and delayed return
to work [58] were reported after open healing as compared to
off-midline procedures. Nevertheless, a Cochrane report by Al-
Khamis 2010 [59] did not assert clear advantages of off-midline
procedures over open healing. However, studies of Keshavari
[58] and Jamal [44] appeared after the Cochrane review was
published 2010.

Summary and recommendations
Open healing is still considered to be a Bgolden standard^1

in Germany. Prolonged wound healing and delayed return to
work as compared to off-midline procedures are drawbacks.
The method is simple and easy reproducible.

Level of evidence: High.
Grade of recommendation: A.
Consensus strength: Strong consensus.

Marsupialization

Excision and marsupialization were first described by
Abramson 1954 [60]. The idea of marsupialization is to reduce
themidline defect after sinus excision. Thewidth of the resulting
wound left to open healing is 1–2 cm. The reported incidence of
the recurrent disease is low—0 to 10 % [47, 61, 62], although
the follow-up period was not mentioned in some studies [47,
62]. Time to healing was shown to be 3–4 weeks [63, 64], and
the time to return to work 0.5–1.5 months [35, 55, 61]. Three
randomized studies compared marsupialization to other

methods—midline closure [65], sinusectomy [30], and the
Limberg flap [66]. The recurrence rate after a follow-up period
between 10 and 24 months was lower after marsupialization as
compared to midline closure, but it was comparable to the
Limberg flap. However, there was a faster return to work after
the Limberg flap.

Summary and recommendations
Disadvantages of the open healing are not completely elim-

inated by marsupialization. The consensus group agreed that
marsupialization should be abandoned due to postoperative
pain and unfavorable cosmetic results.

Level of evidence: Low.
Consensus strength: Strong consensus.

Midline closure

Parallel to open healing, midline closure is the second most
frequently used treatment of pilonidal disease worldwide.
The surgical technique is a complete excision of methylene
blue marked tracks followed by a two-layer midline wound
closure. The healing time is shortened significantly as
compared to open healing [59]; however, there is a consid-
erable incidence of wound dehiscence ranging between 14
and 74 % [38, 67–78]. Several randomized studies com-
pared midline closure to open healing [40, 50, 56, 57]. The
recurrence rate after 12 to 36 months was increased after
midline closure in all those studies; however, the difference
was statistically significant only in one [40]. Some recent
randomized trials compared midline closure to Limberg
flap [67, 75, 78–80] demonstrating increased wound dehis-
cence rate (11–23 % after midline closure vs. 0–15 % after
Limberg flap) and recurrence rate (4–45 % vs. 0–4 %) in
patients undergoing midline closure. Recent meta-analysis
recommended to abandon the midline closure due to fre-
quent wound problems and increased recurrence rate [59].

Summary and recommendations
Midline wound closure should be abandoned due to a high

rate of wound dehiscence and high recurrence rate.
Level of evidence: High.
Consensus strength: Strong consensus.
Grade of recommendation: A.

Frequently used off-midline procedures

The term Boff-midline procedure^ is used for various surgi-
cal methods, which all result in a wound closed away from
midline. It includes plastic procedures and advancement
flaps.

The shift from complete excision as the preferred method
to treat pilonidal disease to a change of local healing condi-
tions began after World War II. David H. Patey [81] proposed
in 1946: BNo longer need such emphasis be laid on the extent
of the primary excision. …. The main emphasis in treatment

1 The statetment BOpen healing is golden standard in Germany^ was
based purely on consensus and not on scientific data. Ninety-three percent
of participants of consensus meeting voted to include this sentence de-
spite a lack of data supporting this declaration.

Langenbecks Arch Surg



becomes transferred to securing healing of a chronic infective
condition.^ John Bascom [82] supposed that moisture and
anaerobic conditions in the depth of the natal cleft create an
environment friendly to bacteria and result in maceration of
the epidermis, loss of its natural barrier function, and impaired
wound healing. Various techniques aiming at a wound closure
away from the depth of the natal cleft have been used since the
1950s [83, 84]. Three off-midline procedures gained the most
popularity: the Karydakis flap [85], the Limberg flap [86], and
cleft lift [82]. The off-midline procedures avoid the disadvan-
tages of open healing. The recurrence rates 12–36 months fol-
lowing off-midline procedures are reported to range between 0
and 6% inmost publications [20, 41, 79, 87–98]. The incidence
of wound complications—mostly seroma and wound dehis-
cence—varies between 8 and 45 %. In the classic Limberg flap
as it was used until the beginning of the new millennium, the
lower part of the suture line was placed in the natal cleft leading
to wound breakdown and recurrences in some cases. A modi-
fication of the procedure was established recently and is used by
most authors today. In the modified Limberg flap, the excision
is extended laterally 2–2.5 cm to the midline, avoiding any
contact of the wound to natal cleft [89, 99, 100].

Off-midline procedures were shown to be associated
with better wound healing and lower rates of recurrence
than midline closure in the Cochrane Review 2010 [59].
The same meta-analyses demonstrated faster wound
healing than after excision and open healing. As mentioned
above, recent prospective randomized studies [44, 58]
demonstrated significantly reduced recurrence rates after
the Karydakis flap and Limberg flap, respectively, com-
pared to open healing. Six randomized studies compared
the Karydakis flap to the Limberg flap [89, 96, 101–103]—
the recurrence rates were similar for both procedures in
five of six studies. The wound healing was better after the
Karydakis flap in two studies [89, 96] and after the Limberg
flap in two studies [100, 102]. In two studies [89, 103], more
patients were satisfied with cosmetic results after the
Karydakis flap than after the Limberg flap. Prospective ran-
domized studies comparing cleft lift to the Karydakis flap and
Limberg flap are lacking.

Summary and recommendations
Off-midline procedures are associated with lower recur-

rence rates than midline closure and shorter time to complete
wound healing and faster return to work than open healing.
There are no significant outcome differences between three
most frequently used off-midline procedures—the Karydakis
flap, cleft lift, and the Limberg flap. One of these three proce-
dures should be chosen if an off-midline procedure is the
desired surgical option. The modified Limberg flap should
be preferred over the classic Limberg flap.

Level of evidence: High.
Consensus strength: Strong consensus.
Grade of recommendation: A.

Rarely used off-midline procedures

Numerous other off-midline procedures exist—V-Y-flap
[104, 105], Z-plasty [84, 106], the Dufourmentel flap [107,
108], diverse rotational flaps [109–111], etc. The natal cleft is
obliterated and the wound lateralized by all methods. The
majority of reported results are similar to that after the
Karydakis flap, the Limberg flap, and cleft lift. There is a lack
of randomized studies, and almost all reports are retrospective
series.

Summary and recommendations
Rarely used off-midline procedures play only a limited role

in Germany.
Level of evidence: Low.
Consensus strength: Strong consensus.

Method of anesthesia

In a randomized study by Naja [112], 60 pilonidal patients
undergoing excision and open healing or excision and midline
closure were assigned to receive general or local anesthesia.
Patients in the general anesthesia group spent significantly
more time in the recovery room than did patients in the local
anesthesia group. Sixty-seven percent of the patients in the
local anesthesia group were discharged on the day of surgery
compared to only 17 % of patients in the general anesthesia
group. Pain scores performed during the 3-day follow-up pe-
riod favored the local anesthetic technique. Authors concluded
that local anesthesia is a Bsuccessful alternative^ to general
anesthesia. Schmittner et al. [113] conducted a similar ran-
domized study comparing spinal to general anesthesia in pi-
lonidal patients undergoing excision and open healing. The
only differences between both groups were found at the day
of surgery: patients in spinal anesthesia group were able to eat
and drink earlier by 2–3 h than patients receiving general
anesthesia.

Unfortunately, there are no randomized studies comparing
different anesthesia techniques in patients undergoing off-
midline procedures. Bertelsen [114] reported on 83 patients
undergoing cleft lift under local tumescent anesthesia.
Conversion to general anesthesia was necessary in only one
patient. The time used to infiltrate the area was about 20 min.
Ninety percent of patients were discharged at the day of sur-
gery. Nevertheless, the vast majority of authors perform their
off-midline procedures under general anesthesia.

Summary and recommendations
There are no significant differences between general or

regional anesthesia beyond the immediate periprocedural pe-
riod. Patients’ preference should be taken into account when
discussing mode of anesthesia.

Level of evidence: Low.
Consensus strength: Strong consensus.
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Antibiotic prophylaxis

Sondenaa et al. [115] conducted a randomized study to
assess the efficacy of preoperative prophylactic antibiotics
in 51 patients undergoing midline closure. Preoperative
one-dose cefoxitin was compared to placebo. The overall
wound complication rate was 61 %, and no difference in
wound complication rate was observed between antibiotic
prophylaxis and placebo. Anaerobic bacteria have been
recognized to play a crucial role in wound healing in the
gluteal cleft [94]. Unfortunately, authors of the
abovementioned randomized trial did not use antibiotics
against anaerobic bacteria.

There is a lack of further reliable prospective random-
ized trials addressing antibiotic prophylaxis. Nevertheless,
most authors use a single-dose preoperative prophylaxis
containing antibiotics against anaerobic microorganisms
[55, 89, 90, 94, 98, 116].

Summary and recommendations
There is a lack of current randomized studies ad-

dressing preoperative and/or postoperative antibiotic
prophylaxis. A single-dose antibiotic prophylaxis is
used by most authors and could be recommended
empirically.

Level of evidence: Low.
Consensus strength: Strong consensus.

Table 3 Summary of recommendations

Subject Recommendation Level of
evidence

Consensus
strength

Grade of
recommendation

Treatment of symptomatic
and asymptomatic patients

Asymptomatic patients should not undergo any treatment.
Symptomatic patients should be treated surgically.

Low Strong

Acute abscess Mere incision in preferred for most patients. Low Strong

Treatment by phenol Phenol is not approved for treatment in human beings in
Germany due to presumed toxicity.

Low Strong

Pit picking Pit picking and similar minimally invasive procedures
could be used in patients with limited primary disease.

Low Strong 0

Sinusectomy A promising minimally invasive procedure, however, the
experience is still limited.

Low Strong

Excision and open wound healing Prolonged wound healing and delayed return to work as
compared to off-midline procedures. The method is
simple and easy reproducible. Thus, open healing
should be regarded as standard procedure yet.

High Strong A

Marsupialization Consensus group agreed that marsupialization should be
abandoned due to postoperative pain and unfavorable
cosmetic results.

Low Strong

Midline closure Midline wound closure should be abandoned due to
increased rate of wound dehiscence and high
recurrence rate.

High Strong A

Off-midline procedures Off-midline procedures are associated with lower
recurrence rate than midline closure and shorter time
to complete wound healing and faster return to work
than open healing.

There are no significant outcome differences between
three most frequently used off-midline procedures—the
Karydakis flap, cleft lift, and the Limberg flap.

High Strong A

Rarely used off-midline procedures Results of some rarely used off-midline procedures—V-Y
flap, the Dufourmentel flap, and Z-plasty—are
comparable to the Karydakis flap, cleft lift, and the
Limberg flap.

Low Strong

Method of anesthesia There are no significant differences between surgeries under
general or regional anesthesia beyond immediate
periprocedural period.

Low Strong

Antibiotic prophylaxis A single dose of antibiotic prophylaxis should be given
preoperatively.

Low Strong

Wound drainage The present data are inconclusive. Hence, no formal
recommendation to the use of wound drainage could
be made.

Low Strong 0

Postoperative hair removal Postoperative shaving should not be performed. The use
of postoperative laser depilation could not be
recommended due to a lack of reliable data.

Low Strong
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Wound drainage

Several prospectively randomized studies addressed the
use of subcutaneous drainage in pilonidal patients under-
going various procedures with primary wound closure.
Tochhi [117] included 103 patients undergoing midline
closure with or without drain. A significant increase of
wound complications (42 vs. 6 %) was noted in the no-
drainage group. Contrary, in a similar study including
803 patients undergoing midline closure, Milone [118]
did not find any difference between groups (11 vs. 9 %).
Similarly designed randomized study by Gurer [119] re-
vealed more wound complications in no-drainage group
(32 vs. 8 %) in 50 patients undergoing the Karydakis flap.
However, a significantly increased rate of wound compli-
cations in the drainage-group was noted by Colak [120] in
a randomized study including 101 patients undergoing the
Limberg flap. Finally, the wound complication rate was
similar in 55 patients undergoing the Limberg flap with
or without subcutaneous drain in a randomized study by
Kirkil [121].

Summary and recommendations
No conclusion regarding use of subcutaneous drainage in

patients undergoing wound closure could be drawn from the
current data.

Level of evidence: Low.
Consensus strength: Strong consensus.
Grade of recommendation: 0.

Postoperative shaving/depilation

Postoperative shaving or use of a depilatory cream has been
advocated by most authors and was the standard of care over
the course of many decades [67, 116, 122], although there was
a serious lack of strong evidence supporting any long-term
hair removal. Moreover, Petersen et al. [123] noted a signifi-
cantly increased recurrence rate in patients performing razor
shaving after pilonidal surgery (midline closure or open
healing, n = 504) as compared to those who did not (30 vs.
20 %, p < 0.01). Some smaller retrospective case series
[124–126] showed favorable results adding a depilation by
alexandrite laser to pilonidal surgery. However, the only pro-
spective randomized study comparing patients undergoing
the Karydakis flap with or without postoperative laser dep-
ilation demonstrated significantly increased recurrence rate
und higher postoperative pain scores in patients performing
laser depilation [127].

Summary and recommendations
Postoperative shaving should not be performed. The use of

postoperative laser depilation could not be recommended due
to a lack of reliable data.

Level of evidence: Low.
Consensus strength: Strong consensus.

Comments

Open healing or midline closure following the excision of
pilonidal disease was the mainstay of pilonidal treatment for
several decades. Despite the increasing number of novel sur-
gical and nonsurgical techniques published in the literature,
most surgeons in Germany still prefer one of these traditional
methods to treat their patients. The aim of the current guide-
line was to assess the current evidence regarding traditional
and newer treatment methods. Unfortunately, the level of ev-
idence on most topics is moderate or low since the vast ma-
jority of publications are retrospective case series. Although
numerous prospective randomized trials addressing various
surgical procedures have been conducted during the last two
decades, most of these studies are lacking a power calculation
and do not describe allocation concealing. Most prospective
randomized trials have been performed in countries with
Mediterranean population (Middle East and Southern
Europe) questioning the applicability of the results to
Western population. Also, there is still a paucity of prospective
randomized trials comparing open healing to off-midline clo-
sure. Many recommendations of the current guideline were
based mainly on agreement since the level of evidence was
low with a wide room for interpretation. Thus, open wound
healing was not abandoned by current guideline despite grow-
ing criticism during the last decades. A summary of the guide-
line is shown in Table 3.
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