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Trends toward a tailored
approach for pilonidal sinus
disease
Classification, staging, and treatment
algorithms

Introduction

Pilonidal sinus disease (PSD), usually lo-
calized to the intergluteal region, varies
from a single pit to extensive sinus for-
mation. The incidence is quoted as 26 per
100,000withameanageatpresentationof
20years [1]. It is anacquireddisease, with
familial predisposition, caused by loose
hairs penetrating the skin at the base of
the natal cleft resulting in the familiar
midline opening (pit or sinus). Hair ac-
cumulates forming a cavity, previously
called a cyst. Owing to its scales, hair
has the propensity to self-exit via a lateral
or secondary opening, which consists of
raised granulation tissue. The disease
causes significant morbidity with mul-
tiple episodes of purulent drainage and
abscess formation. Many patients seek
medical care after prolonged symptoms.
Karydakis [2] and Bascom [3] proposed
differing theoretical etiological mecha-
nisms but ultimately similar operations.

Natural history

While understanding and management
oftheconditionvariesbetweenclinicians,
loose hair remains the root of the prob-
lem. Using a triple approach (axial hair
strength, Bayesian calculation, and crim-
inal morphologic evaluation), Doll et al.
concludedthatoccipitalhair (eitheralone
or in combination with hair from other

sites) is responsible for the disease [4].
Bosche et al. showed that patients with
pilonidal disease, compared with con-
trols, had stiffer hair (occipital, lumbar,
buttock) but the number of midline si-
nuses was not related to hair stiffness [5].
In one study using electron microscopy,
72%of hairs were found to be rootless [6]
while in another, 88% of hairs were ori-
entated with their root end into the sinus
[7]. Longitudinal studies demonstrating
the natural history of the morphology of
the disease are lacking; however, in one
study, symptom duration was not related
to the number of midline openings [8].

Treatment

There is no consensus on optimal cu-
rative surgical treatment—hundreds of
operations and modifications have been
described. Recurrence rates vary widely
from 1% [9] to 95% [10]. Such variability
is likely due to patient factors, morpho-
logical type of disease, definition of re-
currence, method of treatment, surgical
technique, and (importantly) follow-up
period. Most surgeons thus choose to in-
dividualize treatment [11]; however, this
is an evidence-free zone. In this article,
we aim to address one reason possibly
responsible for this variability: morpho-
logical types of sacrococcygeal pilonidal
sinus disease.

Stauffer et al. [12] found the 5-year
recurrence rate after pit/sinus-based
surgery to be 16%, while off-midline
closure using Bascom cleft lift or Kary-
dakis flap was 2% at the 5-year follow-
up (3% at 10 years). The recurrence rate
following Limberg/Dufourmentel flaps
was intermediate (5% at 5 years and 11%
at 10 years).

Classification and staging

Pilonidal sinus disease has not gained
surgical prestige as treatment failure is
not depressingly common and the con-
dition itself is literally “too close to the
anus” [13]. Zinicola asks, “Are we miss-
ing something?” [14]. Kuzu points out,
“The extent of the disease surely affects
the results of the treatment modalities”
[15], and Brown states, “[A] formal grad-
ing system is necessary . . . if any form of
comparison is to be carried out” [16].

Several straightforward classifica-
tion systems have been proposed (see
. Table 1) but none has entered routine
clinical use possibly because a rela-
tionship with treatment strategies or
outcomes has not been evaluated. While
clearly the idea of a staging system to
guide treatment is not novel, it has re-
cently re-emerged—its development has
been published elsewhere [17]. It is
unclear whether any categorization will
really describe disease severity, indicate
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Table 1 Comparison of classification systems

Quinodoz
1999 [23]

Tezel
2007 [19]

Abdelrazeq
2008 [24]

Awad
(points)
2009 [20]

Irkörücü
2011 [22]

Guner
2016 [25]

Karakaş
2017 [21]

Doll
2017 [27]

Berlin
2017

Asymptomatic 1 I – – Ia – – – –

Abscess 3 II – – – – – – –

Solitary midline sinus 2 – Simple Yes Ib I IA – 1a

Midline sinuses only 2 – Simple Yes Ib II IB – 2a/2b

Long midline ulceratedwound – – – – – – – – 1b

2o sinus in navicular
area—unilateral

4 III Complex Yes IIa/IIb III II LAT 3a

2o sinus in navicular
area—bilateral

4 III Complex Yes – IV II LAT 3b

Abscess drainage scar – – – – – – – – 3c

2o sinus(es) outside navicular
area

4 IV Complex – IV – IIIA/IV LAT 3d

Caudal secondary sinus 4 IV – – – – IIIB/IV P 4a/4b

Recurrent disease – V – Yes V R V N 5a–d

Unhealed surgical wound – – – – – – – N 5a–d

Hirsute – – – Yes – – – – –

Male – – – Yes – – – – –

Overweight – – – Yes – – – – –

Duration >6months – – – Yes – – – – –

Size >0.5 cm – – – Yes – – – – –

Length from distal to proximal
sinus

– – – – – – – L –

Infection – – – – – – – 0 or 1 –

Roman numerals (I–V) refer to disease types. First author and year of publication are shown. Berlin classification proposed by International Pilonidal Society.
Features scoring points in the Awad [20] system are shown
L length, N number of definitive surgeries, P proximity to the anus, LAT lateral openings distance from midline, R recurrence

preferred treatment strategy, or predict
the early/late success of a particular
procedure [17]. In a recent survey, 80%
of surgeons (132/165) supported the
development and use of a categorization
system[18]. Surgeonswhoroutinelyper-
form totally off-midline closure (Bascom
cleft lift or Karydakis flap) see no clinical
benefit of a classification system, other
than for purposes of research.

More than a decade ago, one of the
authors (ET)proposedasimpleclassifica-
tion for sacrococcygeal pilonidal disease
according to the navicular area concept
[19]. The navicular area defines the ex-
tent of the natal cleft by its lateral edges
and an inferior border that represents the
posterior border of the anal triangle, as
shown in . Fig. 1. The lateral edges are
defined with the patient placed in the
jack-knife position as the outer lines of
contact are drawn when the buttocks are
pushed against each other. The tip of the

coccyx is the apex of the anal triangle
and the base of the triangle lies between
the ischial tuberosities.

A literature search identified eight
classification/scoring systems. Only one
is points based [20] with the remainder
defining types based on disease appear-
ance. Some are ambiguous [21] where
two types may be assigned to the same
morphological appearance, e. g., disease
tracking from intergluteal sulcus to pe-
rianal region could be Type III A or
IV.

Symptoms

Three [19, 22, 23] systems take into ac-
count the patient’s symptoms. Because
even extensive disease may be asymp-
tomatic, the presence/absence of symp-
toms does not affect morphology-based
disease staging.

Abscess

Only two systems include an acute ab-
scess as part of the classification [19,
23]. The outcome of an abscess (drained
spontaneously or surgically) is a lateral/
secondary opening or a healed scar. Ei-
therway, abscess formationdemonstrates
the lateral tracking of the disease that
forms part of a different stage. Presence
of ongoing symptoms following sponta-
neous/surgical abscess drainage does not
mean the disease is termed “recurrent.”

Midline disease

Six systems differentiate patients with
onlymidlinedisease(nolateral/secondary
opening) as being a separate group from
those with evidence of lateral track-
ing [19, 21, 23–26]. Primary (i. e., no
previous surgery with definitive intent)
midline-only disease may present with
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a small dimple (pit), classic sinus open-
ing(s) (hole), or a long open wound.

Lateral openings

Classically, there is a single lateral open-
ing (often with elevated granulation tis-
sue), which is cephalad to the top most
midline sinus. Typically, the lateral ex-
tension is within 2cm of midline. Occa-
sionally, the lateral openings aremultiple,
bilateral, quite distant from the midline,
lumbar, orperianal area [17]. Presence of
lateral openings is in some way recorded
by all classifications [19–25, 27] includ-
ing four that take into account lateral
disease that opens perianally [19, 21, 23,
27].

Recurrent disease

Recurrent disease [19–22, 25, 27] or an
unhealed surgical wound [27] is in some
wayincluded inthesixclassifications. It is
likely thatmost patients labeled as having
recurrent disease actually have a wound
thatnever completelyhealed after the ini-
tial definitive surgery. Some recurrences
represent true de novo midline pilonidal
disease with a healed surgical scar.

Patient characteristic such as sex, hir-
sutism, and weight are included in only
one[20]system. Thesedemographicdata
may be important butwouldmake a clas-
sification system too complex. Scoring
systems may be impractical.

Berlin 2017 classification

This two-tiered classification is based on
the clinical appearance of the disease, as
shown in . Table 2. It was developed af-
ter extensive surgical consultation. The
five types aremutually exclusive and easy
to differentiate clinically. Types 1–4 de-
scribe primary disease, i. e., no previous
definitive surgery. Type 5 is the broad
group classed as “recurrence.” Symptoms
and abscess are not included as thesemay
determine management but not mor-
phology. The subtypes are for enthusiasts
and time will show their relevance.

Type 1 comprises a single natal cleft
opening only; above the tip of the coccyx
in a patient with no previous surgery.

Type 2 comprises multiple natal cleft
openings only; all completely above the
tip of the coccyx in a patient with no
previous surgery.

Type 3 comprisesmidlinediseasewith
evidence of superior or lateral extent, all
above the tip of the coccyx. Prior abscess
drainage is included in this group but not
prior definitive surgery.

Type 4 comprises any primary disease
below the tip of the coccyx. This includes
abscess drainage if it was below the tip of
the coccyx but excludes prior definitive
surgery.

Type 5 comprises any defect present
more than 3 months after definitive
surgery.

Definitions of widely used
procedures for surgical
treatment of PSD

Excision with secondary healing

Secondary healing approaches include
leaving the wound open: from the skin
edges sometimes down to the sacrococ-
cygeal fascia. The wound is treated by
daily dressing changes until healing by
secondary intention.

Primary midline closure

Primary wound closure can be accom-
plished by midline closure techniques,
which may minimize tension.

Modified Limberg flap

Themodified Limberg flap is a rotational
fasciocutaneous rhombic flap that per-
mitsprimaryoff-midlineclosureandflat-
tening of the gluteal cleft. All sinus tracts
are resected en bloc down to the deep
fascia with a rhombic excision. There is
no incision on the lower intergluteal sul-
cus in the modified Limberg technique
[28, 29]. The Dufourmentel flap is also
a rhombic flap.

Tailored Limberg flap

This is an adaptation of the modified
Limberg technique in which the edges
of rhombic excision are determined by
navicular area boundaries. The flap is
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Abstract
This review article summarizes the approach
to patients with pilonidal sinus disease
based on morphologically different stages.
Pilonidal sinus disease is a very common
condition especially among young people.
The proposed classifications for pilonidal
disease and commonly used procedures are
summarized here. There is currently limited
literature to justify a particular treatment
over another based on disease stage. Off-
midline closure has the lowest long-term
recurrence rate.
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Tendenzen zu einem
individualisierten Ansatz bei
Pilonidalsinus.
Klassifizierung,
Stadieneinteilung und
Behandlungsalgorithmen

Zusammenfassung
Die vorliegende Übersichtsarbeit bietet die
Zusammenfassung eines Therapieansatzes
bei Patienten mit Pilonidalsinuserkran-
kungen auf der Basis morphologisch
unterschiedlicher Stadien. Ein Pilonidal-
sinus ist eine sehr häufige Erkrankung,
insbesondere bei jungen Menschen. Die
vorgeschlagenen Klassifikationen der Piloni-
dalsinuserkrankung und die üblicherweise
eingesetzten Therapieverfahren werden
zusammengefasst. Derzeit gibt es nur
begrenzt Literatur, um auf der Basis des
Krankheitsstadiums die Bevorzugung einer
bestimmten Behandlung gegenüber einer
anderen zu rechtfertigen. Die niedrigste
Langzeitrezidivrate weist der Verschluss
abseits der Mittellinie auf.

Schlüsselwörter
Pilonidalsinuserkrankungen · Klassifikation ·
Stadieneinteilung · Therapie · Algorithmen
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Fig. 18 Tezel classification

prepared according to the size of resected
tissue, i. e., the flap size is equal to the
navicular area. It is proposed so as to
prevent flaps being too small or too large.

Sinus/pit excision (picking)

Midline pilonidal pits and sinuses are
excised by small diamond-shaped inci-
sions or using a punch biopsy needle.
The wounds may be closed.

Sinusectomy

This is very similar to sinus/pit exci-
sion. Pits and sinuses are excised to-
gether with the subcutaneous sinus tract
using a scalpel or scissors. Methylene
blue marking of the tracks may be used.
The excised tissue should be as close as
possible to the track. Procedures may be
performed blindly or with the use of an
endoscope.

Karydakis flap

This technique involves excising the sinus
tracks with surrounding tissue using an
off-midline elliptical incision. A flap is
mobilized from the contralateral side and
sutured in multiple layers. The skin is
closed off-midline and the natal cleft is
flattened [30].

Cleft-lift procedure

This is Bascom’s modification of the flap
described by Karydakis. The main dif-
ference is that only skin containing sinus
openings is excised with the cleft lift.
A skin flap is mobilized across the navic-
ular area followed by suturing subcuta-
neous tissue andoff-midline skin closure.
Any opening in the anal triangle should
be included in the excised skin (accord-
ing to Bascom’s original definition; [31,
32]).

Crystallized phenol application

Crystallized phenol is applied into si-
nus openings after removing hair with
the help of a mosquito clamp. As the
details remain to be standardized, the
surgeon should use the least amount of
crystallized phenol possible. In our clin-
ical practice, we apply phenol for 3min
and for a maximum of three times [33].

Treatment algorithms

Asymptomatic disease
(Tezel Type 1)

This is a rare presentation of the disease
and is often diagnosed incidentally dur-
ingmedical examination for other health
problems. These cases mostly consist of
a singlemidline pit or sinus. The absence

of symptoms may prompt the surgeon to
recommend nonoperative management.
The patient is advised regarding daily
showers to prevent the hair from accu-
mulating in the intergluteal sulcus. Reg-
ularly removing hair from the area (hair
removal cream, laser hair removal) may
prevent the disease from becoming ac-
tive. Shaving isdiscouragedas it results in
sharp hair fragments and a higher dis-
ease rate [34]. Doll et at. studied the
outcome of surgery in 55 asymptomatic
patients and showed that a prophylactic
surgery provided no benefit compared
with surgery in chronic pilonidal sinus
disease [35]. The role of minimally in-
vasive strategies (e. g., pit/sinus excision,
crystallized phenol application) remains
to be established.

Acute disease including pilonidal
abscess (Tezel Type 2)

Acute pilonidal abscess presents with
swelling, redness, pain, and warmth
in the intergluteal region. This affects
activities of daily living, such as sitting
and even walking. The pilonidal abscess
should be incised, curetted, and the hairs
in the cavity removed. Bascom and oth-
ers advise that pilonidal abscess should
be drained through lateral incision [36].
The cavity is left open. Definitive surgery
is oftenperformedat a later stage. Antibi-
otic use after abscess drainage is limited
to patients with cellulitis or those who
are immunocompromised. First-gener-
ation cephalosporin and metronidazole
are recommended perioperatively to
cover aerobes and anaerobes that are
frequently isolated in pilonidal disease
[37].

Chronic (symptomatic) disease

Chronic symptomatic disease is defined
by one or more sinus openings in the
intergluteal cleft, recurrent or perma-
nent swelling, as well as purulent and/or
bloody discharge. There are two types
of chronic disease according to the Tezel
classification: Type 3 represents symp-
tomatic disease with lateral fistula open-
ing(s) limited to the navicular area and
Type 4 represents more extensive dis-
ease where lateral fistulae are lateral to
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Table 2 Berlin 2017 two-tiered classification

Berlin 2017 disease type description Subtype description

Type 1 Single midline pit/sinus/
wound only (above tip of
coccyx; no previous surgery)

1a Single midline pit/sinus

1b Single midline long wound

Type 2 Multiple midline pits/sinuses
only (above tip of coccyx; no
previous surgery)

2a Midline sinuses 2 or 3

2b Midline sinuses 4 or more

Type 3 Midline plus lateral openings
(above tip of coccyx; no
previous definitive surgery)

3a Unilateral lateral extensionwithin navicu-
lar area

3b Bilateral lateral extensionwithin navicular
area

3c Abscess scar within navicular area

3d Superior/lateral extension beyond navicu-
lar area

Type 4 Primary disease extending
below tip of coccyx (no
previous definitive surgery)

4a Midline pit(s)/sinus(es)/wound

4b Lateral extension

Type 5 Defect after definitive surgery
present for more than
3 months

5a Unhealed wound above tip of coccyx

5b Recurrence above tip of coccyx

5c Unhealed wound below tip of coccyx

5d Recurrence below tip of coccyx

Types 1–5 for clinical use. Subtypes for research purposes

Table 3 Algorithm for treatment of pilonidal sinus disease

Tezel Type Berlin 2017 Treatment options

Type 1 – Observe

Type 2 – Lateral incision+drainage

Type 3 Type 1
Type 2
Type 3

Pit excision or sinusectomy+/– phenol
Tailored/modified Limberg flap
Cleft lift (Bascom’s original description)
Cleft lift with pit excision or sinusectomy+/– phenol (for pits in
anal triangle)
Karydakis flap

– Type 4 Tailored/modified Limberg flap
Cleft lift (Bascom’s original description)
Cleft lift with pit excision or sinusectomy+/– phenol (for pits in
anal triangle)
Karydakis flap
± subcutaneous fistulectomy

Type 4 Type 5 Tailored/modified Limberg flap
Cleft lift (Bascom’s original description)
Cleft lift with pit excision or sinusectomy+/– phenol (for pits in
anal triangle)
Karydakis flap
± subcutaneous fistulectomy

Type 5 – Phenol only
Pit excision only
Cleft lift
Tailored/modified Limberg flap

the navicular area or in the anal triangle.
The proposed Berlin 2017 classification
separates chronic disease into four types:
Type 1 (solitarymidline pit/sinus/wound
superior to coccyx tip), Type 2 (multiple
midline openings), and Type 3 (midline
and lateral openings superior to coccyx
tip). Berlin 2017 Type 4 represents any
primary disease where there is any ex-
tension inferior to the tip of the coccyx.

Pit picking and sinusectomy may be
suitable for patients with fewer than
four sinuses all located in the midline
or within a short distance (e. g., 4 cm) of
each other (Berlin Type 1 and 2). The
advantages of both procedures are out-
patient treatment, quick healing, short
recovery period, fast return to work
(usually within 3–5 days), and ease of
repeatability.

For Berlin Type 3 disease, there are
several options of achieving off-midline
closure including Bascom cleft lift and
Karydakis flap. Depending on flap de-
sign, rhombic flaps (Limberg and Du-
formentel) result in the scar crossing the
midline in one or two places, as reviewed
elsewhere [38]. Where bilateral lateral
openings exist in the navicular area, one
option is the modified Limberg flap or
the “tailored Limberg flap.”

For Berlin Type 4 disease, there are
several treatment options that include
Bascom cleft lift, Karydakis flap, either
combined with subcutaneous fistulec-
tomy, phenolization with or without cleft
lift, or tailored/modified Limberg flap.
Phenol treatment for any sinus opening
located in the anal triangle has been
performed with low complication and
recurrence rates [33, 39]. Karydakis
proposed that lateral openings some dis-
tance from the natal cleft do not need to
be excised as hair will self-exit resulting
in healing as long as new hairs do not
insert by flattening the natal cleft and
lateralizing the scar [2].

Recurrent/unhealed disease

Bascom cleft lift, Karydakis flap, and tai-
lored/modified Limberg flap can be per-
formed for Berlin Type 5 disease.

Using background information and
expert opinion, a possible treatment al-
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gorithm based on the Tezel and Berlin
classifications is summarized in. Table3.

Summary

There are several staging systems at hand,
ranging from complex to simple in appli-
cation. The next step is to show whether
classifying the different clinical aspects
of pilonidal sinus disease does not only
keep surgeons busy, but also results in
better care for our numerous and young
patients.

Conclusion

None of the many classification systems
for pilonidal sinus disease is universally
used by researchers. The two-tiered
Berlin 2017 classification is proposed
based on morphological features of the
disease, which surgeons find relevant. It
is hoped that future publications will re-
quire the use of an accepted classification
system to determine whether treatment
algorithms based on disease severity are
relevant.
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