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Not only is sacrococcygeal pilonidal
disease painful for patients, it also
has a significant socioeconomic
impact. Problems with wound
healing and recurrence have led to
development of numerous surgical
therapies. Although the choice of
surgical procedure is ultimately
dictated by the surgeon’s preference,
relevant pros and cons of the three
open methods are presented herein.

Sacrococcygeal pilonidal disease occurs
when a loose hair penetrates intact natal
cleft skin to form a midline sinus. Other
hairs follow and a chronic foreign body
reaction ensues and typically discharges
cephalad and to one side, forming a lat-
eral/secondary opening. By causing pain
and purulent discharge, it has a high so-
cioeconomic impact, particularly given
that it typically affects young adults who
are engaged in education, forming rela-
tionships, beginning employment or tak-
ing part in active military service. De-
spite uncertainty regarding classification,
the diagnosis is almost always clinically
straightforward. The only known cure is
surgical.

The operation performed is a matter
of surgeon preference, which is driven
by a combination of training and per-
sonal experience. Briefly, each element
of the disease may be excised individ-
ually or in combination: overlying skin
alone (e.g. deroofing), midline sinuses/
pits with debridement of the tracks and
cavity/cyst (e. g. Gips technique, Bascom
pit picking, endoscopic pilonidal sinus
treatment), or the entire disease process
including a variable amount of healthy
nearby skinand fat. The defect maybe left
open (primary open treatment), closed
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in the midline, closed totally off midline
with an advancement flap (e.g. Bascom
cleftlift, Karydakis) or closed with a com-
plex flap which crosses the midline (e. g.
Limberg, perforator flap) [1].

A multitude of surgical techniques
have arisen, predominantly due to dis-
satisfaction with early wound failure. Ul-
timately, it is being recurrence free (not
the type of surgery) which determines
patients’ long-term satisfaction [2].

The first meta-analysis of randomized
clinical trials of surgical treatment of pi-
lonidal disease steered surgeons towards
open management by showing slower
healing (6-15 days) but half the recur-
rence rate with excision and healing by
secondary intention vs. all methods of
closed management [3]. However, a sub-
sequent meta-analysis concluded that off-
midline primary closure is preferred over
midline closure techniques [4]. While
it may sound appealing, postoperative
shaving increases long-term recurrence
[5].

Bascom famously reminded surgeons
that “During World War II, the Surgeon
General forbade wide excision as treat-
ment for pilonidal disease because it hos-
pitalized 79,000 troops for an average of
55 days” [6] to avoid “post-operative ca-
sualties” [7]. However, techniques which
require secondary wound healing remain
the most frequently performed proce-
dures around the world [8]. The goal
of this review is to summarize the dif-
ferent open techniques, focusing not so
much on the non-standardized surgical
techniques but rather on early clinical
outcomes and recurrence. Where avail-
able, pooled results from a meta-analysis
are presented. Otherwise, results of in-
dividual studies are shown.

Open management falls into the fol-
lowing categories, in order of increasing
complexity (B Fig. 1a-c):
== deroofing (unroofing)
== marsupialization

= superficial

= deep
== wide local excision

Stauffer et al. [12] performed merged
data analysis of 740 studies (89,583 pa-
tients published from 1833 to 2017) and
found (@ Fig. 2):
== recurrence rates increase as the length
of follow-up increases
== recurrence rates in randomized
controlled trials (RCTs) are higher
than in non-RCTs
= at 10 years follow-up (RCT & non-
RCT), recurrence rates were:
= Karydakis/Bascom II 3%
= Limberg/Dufourmentel 11%
= marsupialization 16%
= primary open treatment 20%

Deroofing

Abramson described deroofing (unroof-
ing) in 1957 [13]. This technique involves
laying open of the pilonidal tracts with-
outexcision or closure. Often done under
local anaesthesia, the pilonidal tracts are
simply cut open over an artery forceps in-
serted through a midline sinus, but the
sinus is not excised [14]. Excision of
nonviable tissue [15] or a limited part
of the lateral wall (saucerization) may
be added to prevent early skin closure
[14]. The base may be cauterized [15].
The tracts are laid open without tissue
being excised—the end result is shown
in @Fig. 1a. Various wound care mea-
sures are recommended but there is no
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Fig. 1 A aDeroofing (unroofing). (Used under Creative Commons Attribution-NonCommercial-Share Alike 4.0 License from
Reference [9]). b Marsupialization. (Used under Creative Commons Attribution-NonCommercial-Share Alike 4.0 License from
Reference [10]). c Wide local excision. (Used with permission from Reference [11])
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consensus (alginate dressings are often
used).

In a four-way comparison of postop-
erative wound care (three per day of one
of the following: sitz baths, normal saline
cleaning, cleaning with povidone iodine
and 3% hydrogen peroxide cleaning), hy-
drogen peroxide was associated with the
best outcomes (quickest healing, lowest
pain, earliest return to work and low-
est recurrence rate), while normal saline
performed the worst [16]. Scarring was
not observed [16].

Garg et al. [14] performed a meta-
analysis of 13 papers describing deroofing
(1445 patients) including acute abscess
as well as chronic primary and recur-
rent disease. Mean operating time was
35min. Pooled complication rate was
1.4%. Mean healing time ranged from
3 to 10 weeks but return to work was quite
early (day 8). The overall recurrence rate
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was 4.5% with variable follow-up (rang-
ing from 5 weeks to 10 years). The high-
est recurrence rate was 10% (11/109) at
1 year [17].

Garg et al. expressed surprise that
deroofing (with curettage) has not be-
come the first-line procedure for acute
and chronic pilonidal disease because it
is easy to perform and the recurrence
rate appears consistently low [14].

Marsupialization

Buie described marsupialization in 1937
[18], which may be used for chronic and
acute pilonidal disease. Two versions are
described: all tracts are excised down to
the sides and fibrous pilonidal cavity base
(superficial) or down to the sacrococ-
cygeal fascia (radical/deep). All hair and
granulationtissueisremoved. Either way,
the adjoining buttock skin is then sutured

Fig. 2 < Procedure-spe-
cificrecurrence rates. (Re-
drawn with data from Ref-
erence[12])

directly to the base of the wound. Heal-
ing occurs by wound contraction and
re-epithelialization. Neumeister (1963)
described deep excision to post-sacral
fascia as he was dissatisfied with “slow
healing ... due to a scarred ... poor base
for epithelialization” [19]. To enable deep
marsupialization, the adjacent skin may
need adequate mobilization.

Inonestudyfollowing superficial mar-
supialization, wound healing occurred
between 2 and 17 weeks (mean 6 weeks)
but return to work was earlier (on day 11)
[20]. Superficial marsupialization may
resultin less postoperative pain than deep
marsupialization [20]. Bleedingand early
skin edge bridging are recognized com-
plications [21]. Wound infection and de-
hiscence are uncommon [21]. The fixed
scar may be painful [19].

Superficial excision with marsupial-
ization took Oncel et al. 32min [22].
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The short-term recurrence rate varies
from 0% at 15 months [20] to 10% at
4 months [22]. Long-term follow-up is
scarce—Rouch et al. describe one recur-
rence (4.3%) over a median of 6.3 years
follow-up in 23 adolescents undergoing
deep marsupialization [23]. This is in
keeping with Stauffer et al. (@ Fig. 2)
showing that long-term recurrence after
marsupialization is lower than after wide
open excision [12].

Wide local excision

Wide local excision was one of the
earliest techniques, but the historical
wide en block deep excisions have been
abandoned [24]. Typically under gen-
eral anaesthesia, all tissue involved by
pilonidal disease is elliptically excised
down to the sacrococcygeal fascia tak-
ing care to achieve uninvolved margins.
Excision with diathermy was advocated
by Rogers et al. as far back as 1938 [24].
A combination of clinical assessment,
lacrimal probes and methylene blue dye
may be used to determine the extent
of disease/excision. A sufficiently wide
wound is required to avoid retention
of secretions which would otherwise
occur in a conical/wedge-shaped wound
[25]. Haemostasis is achieved prior to
packing. Various packing techniques are
used including negative-pressure wound
therapy (NPWT). Anti-anaerobic antibi-
otics [25] and hydrogen peroxide [16]
may speed up wound healing.

NPWT speeds up wound healing via
two mechanisms: microstrain (promo-
tion of perfusion, reduction of oedema
and stimulation of cellular activity) and
macrostrain (drawing wound edges to-
gether and removal of exudate) [26]. The
only RCT on wide local excision found
wound healing was quicker during the
initial 2 weeks but there was no difference
in time to complete closure with NPWT
vs. control [27]. NPWT can be used
until complete wound closure or for the
first 3-10 days to condition the wound
towards faster healing. Metronidazole
10% ointment applied into the wound
twice daily may restart wound healing
especially in slow-to-heal wounds.

Surgical times are typically around
20min [28]. Early surgical complica-
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Abstract

Background. Surgical management of
sacrococcygeal pilonidal disease ranges from
pit/sinus procedures through excision with
healing by secondary intent to various flap
techniques. Short- and long-term outcomes
differ between surgeons and techniques.
Objective. An overview of primary open
treatment of sacrococcygeal pilonidal disease,
including technique, wound complications
and recurrence is presented.

Materials and methods. Relevant articles
were identified from PubMed.

Results. Of the three primary open treatment
procedures (deroofing, marsupialization and
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wide local excision), marsupialization may
have the lowest recurrence rate. Primary
open treatment has a significant rate of non-
healing as well as recurrence.

Conclusion. Primary open treatment is
widely practiced but wound healing may be
a challenge for the patient and recurrence

a challenge for the surgeon.

Keywords
Pilonidal sinus - Surgical flaps - Wound
healing - Pain - Recurrence

Pilonidalsinus

Zusammenfassung

Hintergrund. Die chirurgische Behandlung
des sakrokokzygealen Pilonidalsinus umfasst
multiple Techniken — von der Sinusexzision
mit primér offener Behandlung bis hin zu
verschiedenen Lappenplastiken. Kurz- und
Langzeitergebnisse sind wesentlich vom
Chirurgen und der von ihm angewandten
Technik abhdngig.

Ziel der Arbeit. Ziel der vorliegenden Studie
ist es, einen Uberblick iiber die Methoden der
primdr offenen Behandlung des Pilonidalsinus
einschlieBlich Technik, Komplikationen und
Rezidivraten zu geben.

Material und Methoden. Relevante Artikel
sind aus der Datenbank PubMed entnommen
und zusammengefasst worden.

Die primar offene Behandlung des sakrokokzygealen

Ergebnisse. Von den 3 primér offenen Metho-
den Entdachung, Marsupialisation und weit
offener Exzision weist die Marsupialisation
die niedrigste Rezidivrate auf. Bei der primar
offenen Behandlung nach weiter lokaler
Exzision besteht eine signifikante Rate an
ausbleibenden Heilungen und Rezidiven.
Schlussfolgerung. Die primar offene
Behandlung mit weiter Exzision wird

zwar oft angewendet, kann aber in der
Wundbehandlung eine Herausforderung

fiir den Patienten und bei Rezidiven eine
Herausforderung fiir den Chirurgen bedeuten.

Schliisselworter
Pilonidalsinus - Chirurgische Lappen -
Wundheilung - Schmerzen - Rezidive

tions include bleeding and infection [24].
The open wound then heals by secondary
intention by granulating up and re-ep-
ithelializing. The healed scar may un-
dergo maceration, longitudinal cracking,
bridging, epithelial pouching and late ab-
scess formation [24].

While healing times of 5 weeks [29] to
7 [30] may be acceptable to the surgeon,
some of these midline wounds do not
heal. At 45 months follow-up, Gendy
et al. [31] found that a remarkable 26%
of patients (9/34) did not achieve wound
healing. The patient is typically blamed
for delayed wound healing (inadequate

care with dressing changes [32], poor
wound care [7] and lack of depilation
(33]).

Having reviewed 160 studies of pri-
mary open treatment (with 10,166 pa-
tients included), Stauffer et al. found
short-term recurrence acceptable at 2%
(1 year) but thisincreased ten-fold to 20%
by 10 years [12]—the highest of the open
procedures reviewed here. It is therefore
time to abandon routine elective wide lo-
cal excision with open management. Per-
haps this technique should be limited to
grossly infected/inflamed pilonidal dis-
ease? But even in this setting, it may be
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better to deroof [34], allow the inflamma-
tory process to settle and then perform
excision with off-midline closure.

Practical conclusion

Three open methods of managing pi-
lonidal disease are described—deroofing,
marsupialization and wide excision—in
order of preference for elective surgery.
If a difficult abscess forces the surgeon
to operate, deroofing should be the first
step, followed by definite surgery after
4-12 weeks, as the recurrence rate is
lower. Timing of the second operation is
still to be determined, but the abscess
needs to have resolved and local tissue
inflammation reduced to a minimum. If
the use of methylene blue or other dyes
indicates extensive fistulating disease,
any excision towards the anus should
be kept as minimal as possible, as this is
the most problematic region to heal.
The three open methods described are
appealing to surgeons as they are tech-
nically straightforward and have low
rates of early wound complications.
Most wounds heal over 2 to 4 months;
however, a significant minority do not
heal, necessitating prolonged wound
care and additional surgery. In those
that do heal, long-term recurrence re-
mains a real possibility. Excision with
off-midline closure avoids the finan-
cial and social cost of prolonged wound
care and revision surgery, both of which
are common sequelae of open manage-
ment.
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