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Abstract
Background Pilonidal disease (PD) is a common disease of the natal cleft, which can lead to complications including infection
and abscess formation. Various operative management options are available, but the ideal technique is still debatable. Recurrent
PD after surgical treatment is frequent event for the 25–30% of cases. The present study evaluated endoscopic pilonidal sinus
treatment (EPSiT) in recurrent and multi-recurrent PD.
Methods Of the consecutive prospective patients with recurrent PD, 122 were enrolled in a prospective international multicenter
study conducted at a secondary and tertiary colorectal surgery centers. Primary endpoint was to evaluate short- and long-term
outcomes: healing rate/time, morbidity rate, re-recurrence rate, and patient’s quality of life (QoL).
Results Complete wound healing rate was occurred in 95% of the patient, with a mean complete wound healing time of 29 ±
12 days. The incomplete healing rate (5%) was significantly related to the number of external openings (p = 0.008), and
recurrence was reported in six cases (5.1%). Normal daily activity was established on the first postoperative day, and the mean
duration before patients returned to work was 3 days. QoL significantly increased between the preoperative stage and 30 days
after the EPSiT procedure (45.3 vs. 7.9; p < 0.0001).
Conclusions The EPSiT procedure seems to be a safe and effective technique in treating even complex recurrent PD. It enables
excellent short- and long-term outcomes than various other techniques that are more invasive.
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Introduction

Pilonidal disease (PD) is a common inflammatory disease of
the buttocks and gluteal fold. It manifests mainly in youngmen

and is associated with being overweight, having a sedentary
lifestyle and local irritation. PD usually causes pain and can
lead to complications such as the formation of abscesses and
acute or chronic recurrent infections [1]. Optimal treatment for
primary PD is still under discussion, considering a high recur-
rence rate of between 15 and 30%. Results after surgical treat-
ment for secondary or tertiary recurrence of PD are more un-
satisfactory with a relapse rate of up to 30% [2].

Broad classical excision with the wound left open to heal
by secondary intention, or directly closed with lateral or me-
dial wound closure, remains the most common surgical pro-
cedure also performed for PD recurrence, but these procedures
are associated with very high recurrence rates [3–5]. Flap
techniques are described to reduce the rate of recurrence, but
are more frequently associated with local complications, pain,
discomfort, longer rest days, and reduced quality of life [6].

In agreement with the above tests, the use of wide open/
close excision techniques in the last decade, which are asso-
ciatedwith significant postoperative discomfort and correlated
with a non-negligible recurrence rate, have received a re-
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evaluation criticism [7, 8]. Minimally invasive and outpatient
surgical techniques, able to guarantee a reduced cost for the
hospital stay and a consequent minimal morbidity, were more
frequently considered in the treatment of PD.

In 2013, Meinero and Collegues [9] described a new type
of minimally invasive treatment for PD, the endoscopic treat-
ment of pilonidal sinus (EPSiT). The authors used the same
equipment and technology for the treatment of video-assisted
anal fistula (VAAFT) [10] for the treatment of primary and
current pilonidal sinus. The concept of EPSiT is to endoscop-
ically remove the entire infected and infected area within the
pilonidal sinus cavity with a fistuloscope introduced through a
small circular incision of about half a centimeter in diameter
that should substantially reduce the operational morbidity as-
sociated with more extensive flap.

Several authors have reported a good postoperative out-
come considering the short- and long-term follow-up, but
there is still no evidence on the efficacy and safety of the
EPSiT procedure in the pilonidal recurrent pathology.

The aim of this study is to present a series of 122 consec-
utive patients treated with the EPSiT procedure for relapsing
PD and to analyze the results in the short and long term.

Materials and methods

From March 2012 to December 2014, a total of 122 consecu-
tive patients with recurrent PD underwent the EPSiT procedure
in four different centers: Sestri Levante Hospital (GE), Sanatrix
Clinic (Rome), Madonna delle Grazie Clinic (Velletri, Rome),
and EOC Hospital of Mendrisio (Switzerland). The multicen-
ter prospective study was preliminarily approved by the hospi-
tal ethics committee, and an informed consent of the patient
was obtained prior to the operation. Clinical features, preoper-
ative and postoperative data, and follow-up data were recorded
prospectively.

In order to evaluate the EPSiT procedure in relapses, we
included all patients with early or late failures after previous
excision surgery or patients with persistence of PD after sur-
gical excision. Patients with acute pilonidal abscesses, malig-
nant neoplasms under treatment, inflammatory bowel disease,
neurological disease, and coagulation disorder were excluded
from the study.

All patients were admitted on the day of the operation and
no antibiotic prophylaxis was administered. All procedures
were performed as day-case procedure under local anesthesia.
Local anesthesia was achieved using the injection in the 40 ml
zone of a solution consisting of 2% Lidocaine and 7.5%
Naropine. All patients were placed in a prone position with
legs slightly apart. No changes were made to the surgical
technique and anesthetic protocol during the study period.

After the surgery, the patients were followed weekly by
2 weeks after surgery in the outpatient clinic by the operating

surgeon; follow-up continued until the wound was healed, or
until further surgery was required. Long-term follow-up and
recurrence of the disease were both evaluated by the outpa-
tient consultation.

We considered complete wound healing as a primary end-
point; incomplete healing was defined when the wound or
swelling persisted after 60 days postoperatively.

Patients were reported to relapse if they reported symptoms
of local pain, intermittent secretion, or swelling after at least
4 months from the time of complete recovery.

The secondary endpoint refers to a quality of life assess-
ment (QoL). Two different questionnaires were administered:
the SF-36 (validated Italian version) and an in-house QoL
questionnaire specifically prepared for proctological disease,
in order to perform the following: (1) evaluate the symptoms
(pain, body temperature, wound secretion, frequency removal
of the dressing on a scale from 0 to 20, where 0 represented
absence of fever, pain, wound secretion, and no need to re-
move the dressing); (2) a general QoL evaluation (scale from 1
to 6, where 1 represents Ba very goodQoL^); (3) an evaluation
of the impact of PD on patient QoL (scale from 0 to 52, where
0 represented without significant impact of PS on QoL); and
(4) an evaluation of the last 30 days of QoL in terms of con-
cern, discomfort, and depression regarding PD (score 1 to 6,
where 1 represented without feelings of concern, discourage-
ment, or depression related to PD). The preoperative scores of
each element were calculated and compared with postopera-
tive scores obtained on postoperative day 30.

Surgical technique

The EPSiT procedure consists of two phases: a diagnostic
phase and an operative phase. The purpose of the diagnostic
phase is to identify the anatomy of the PS and any possible
secondary trait and/or abscess cavities. The midline or the
outer lateral opening is removed by making a 0.5-cm circular
incision around the opening. The number and site of incisions
varies depending on the presence of secondary traits or ab-
scesses of the fistula; therefore, in more complex cases two or
three incisions may be necessary. As shown in Fig. 1, the
Meinero fistuloscope [9, 10] (the fistuloscope has an 8° angle
eyepiece with an optical channel and an operating channel of
3.2 × 4.8 mm in diameter, and its operative length is 18 cm) is
then inserted through the external opening, while the infusion
of 1% glycine/mannitol solution helps to open the underlying
section. Hair, fistulas and abscess cavities clearly appear on
the screen. The purpose of the operating phase is to ablate and
clean the infected area. Endoscopic forceps are inserted
through the operative channel to completely remove all hair
follicles and directly visible hair. This maneuver is considered
a fundamental step in healing assistance. Once this procedure
is completed, the monopolar electrode is connected to a blade
electrosurgical unit for the ablation with cautery of the sinus
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granulation tissue. This begins in the main stretch and, if nec-
essary, crosses secondary sections and abscess cavities. The
necrotic material is removed with an endobrush passed
through the fistuloscope, or with a Volkmann spoon if more
superficially placed.

The continuous jet of glycine-mannitol solution during the
procedure ensures both a clear visual field and the elimination
of the cauterized waste material, which is brushed through the
incision. Additional pilonidal midline pits are then treated
with curettage and cauterization. At the end of the procedure,
a light dressing is applied without packing.

Statistical analysis

Statistical analyses were performed using MedCalc for
Windows version 10.2.0.0 (MedCalc Software, MariaKerke,
Belgium). The differences in distribution were calculated
using the ANOVA test for continuous variables and the chi-
squared test or Fisher’s exact test, depending on the number of
cases in each subgroup for categorical variables.

Results

The clinical results and characteristics of the patients are shown
in Table 1. The patient sample was mainly male (70%) with a
mean age of 25.9 ± 4.2 years. The EPSiT procedure was per-
formed as a secondary treatment for PD in 89 cases (72.9%), as
a tertiary treatment in 26 cases (21.3%), and as a fourth surgical
operation in 7 patients (5.7%). The mean operative time was
50 min (range, 40–70 min). A re-EPSiT procedure was per-
formed in 13 patients (10.6%) with incomplete healing or re-
lapse following first-line treatment with EPSiT. The mean
number of pilonidal openings per patient was 1.66 (range 1–
4); of these, 82 cases (67.2%) were located in the midline, 21
cases (17.3%) located in the midline with one or more addi-
tional side openings, and 19 patients (15.5%) presented a lat-
eral opening. In the immediate postoperative period, all

patients returned to normal painless daily activity on the first
postoperative day, the average duration before returning to
work was 3 days (range 1–4), and 10.9% of patients required
analgesics (paracetamol 1 g, if necessary). In this series, no
early complications of the wound were observed (e.g., hema-
toma, seroma, or necrosis) requiring hospitalization or emer-
gency assessment.

A complete wound healing rate of 95%was reported after a
mean 16-month follow-up period, although 110 patients

Fig. 1 The Meinero fistuloscope

Table 1 Patient’s characteristic

Factor No. of patients (%)

Age (years) 25.9 ± 4.2

Sex

Male 86 (70)

Female 36 (30)

Number of midline pits (mean) 1.13 (range 1–3)

Number of open external openings and orifice

1 56 (50)

2 52 (42.6)

≥ 3 14 (7.4)

Location of open external openings and orifice

Midline 82 (67.2)

Midline and lateral opening 21 (17.3)

Lateral opening 19 (15.5)

Number of previous PD treatment

1 89 (72.9)

2 26 (21.3)

3 7 (5.7)

Type of previous treatment

Excision with midline suture 80 (65.4)

Lay open technique 21 (17.1)

EPSiT 13 (10.5)

Bascom technique 5 (4.1)

Excision with Z or V flap 3 (3.1)

PD pilonidal disease, EPSiT endoscopic pilonidal sinus treatment
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recovered within 2 months postoperatively. The average
wound healing time was 29 ± 12 days (range 10–60)
(Table 2). Six patients had incomplete healing (5%) and failed
healing was significantly related to the number of external
openings (p = 0.008): when PDwas associated with a healing,
opening occurred in 1.7% of patients; when PD was associat-
ed with two openings, the failure of healing occurred in 3.8%
of patients; and finally, when PD was associated with three or
more openings, the failure of healing occurred in 21.4% of
patients. In six cases recurrence occurred after complete
wound healing (> 6 weeks) despite two patients (1.6%) were
lost from follow-up. All remaining 12 patients (9.8%), of these
7 (58.3%) with incomplete healing and 5 patients (41.7%)
with relapse, underwent re-EPSiT procedure and complete
recovery occurred within 30 days postoperatively in 10 pa-
tients (83%); however, two patients were lost from follow-up.

The QoL of 45 patients was studied. The scores of SF-36
were significantly improved for all the items studied: physical
function (PF), role-physical (RP), body pain (BP), general
health (GH), vitality (VT), social function (SF), role-
emotional (RE), and mental health (MH) (p < 0.0001, t test).
When the internal QoL score questionnaire was analyzed, the
mean preoperative QoL score was 43.1 ± 2.8, while on the
30th postoperative day, the mean score was 8.9 ± 1.2, with a
statistical difference significant between the two scores
(p < 0.0001, t test) (Fig. 2).

Discussion

The recurrence rates after treatment with PD associated with
various surgical procedures can range from 0 to 40% [11].
Over the past three decades with the intent of lateralizing
and flattening the natal fissure, while providing a healthy tis-
sue coverage of the defect without the risk of tension in the
suture line, procedures based on the off-center flap (Limberg,

Karidakis, Bclift left^) Bmodified Bascom technique and ZV
flaps^ have been shown to significantly reduce recurrence and
incomplete wound healing rate [11, 12].

These procedures, however, if in one hand they reduce the
recurrence rates, in another hand they expose the patients to a
high rate of non-negligible morbidity and are associated with
long hospital stays, high hospital costs (outpatient visits,
dressing changes, etc.), and long off-work time.

Several randomized trials have demonstrated wound-
related complications such as seroma, hematoma, deep infec-
tious collection, wound dehiscence, and infection in up to
25% of cases [13].

A recent RCT that compares the efficacy of Limberg and
Karydakis flap in recurrent pilonidal sinus disease in a popu-
lation study of 71 patients described a 53.5% of the total
morbidity rate with 38 patients with fluid collection, wound
infection, flap edema, hematoma, and partial dehiscence of the
wound [14].

Ideally, the goals of treatment for this disease should be
reliable wound healing with a low risk of relapse, a short
period of hospitalization, lowmorbidity, and minimal discom-
fort for the patient. By focusing on this last topic, we need to
take into account the young age of the patients, their intense
social, and work life and recognize that current resection tech-
niques are often associated with serious impairments of pa-
tient QoL and long Boff-the-job^ periods. Nordon and
Senapati [15] described a median of 2 weeks off work (inter-
val, 1–6 weeks) after the Bsimple^ Bascom procedure, and
after the patient left the procedures modified by Bascom. A
recent meta-analysis of RCT comparing surgical outcomes
after primary closure or rhomboidal excision and Limberg
limb for primary sacrococcygeal pilonidal disease manage-
ment showed a mean of 9.24% of the surgical infection rate,
an average of 5 days postoperative hospital stay, and an aver-
age of 20 days for complete return to work [14].

Although many approaches to operational management of
the pilonidal sinus are available for many years, there is still no
consensus on which technique is most effective, and this sen-
tence is equally true in the recurrences. This is the first study in
the literature focusing on the EPSiT procedure in recurrent
PD. Despite a small sample size, this procedure seems to offer
adequate and effective results in wound healing, as well as a
5.1% relapse rate at a median follow-up of 16 months and an
incomplete wound healing of the 5%. Furthermore, when PD
was persistent or recurrent (12 cases), re-EPSiT was able to
effectively treat the disease with a further 8.3% success rate.
The EPSiT approach allows the surgeon to directly visualize
the sinus tract and any secondary tracts or cavities that may be
present. This is far superior to detecting secondary traits by
blind palpation, as the thickness of the tissue and the depth of
the stretch make it unreliable. In addition, direct vision allows
hair removal and homogeneous diathermy without losing any
area and avoids causing unnecessary damage. Overall,

Table 2 Postoperative outcomes

Outcome No. of patients (%)

Complete wound healing 116 (95)

Incomplete wound healing (failed healing) 6 (5)

Healing time (days) 29 ± 12 (range 10–60)

Healing rate within 2 weeks 30 (24.5)

Healing rate within 4 weeks 44 (36)

Healing rate within 6 weeks 110 (90.1)

Healing rate within 60 days 116 (95)

Recurrence rate 6 (5.1)

Time to recurrence (mean, months) 4.5 (range 3–8)

Mean follow-up (months) 16 (range 12–18)

Healing not verified (lost at follow-up) 4 (3.2)
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patients undergoing EPSiT seem to have a high rate of satis-
faction. This could be due to the low postoperative pain level
and the rapid return to work and daily activities. The initial
studies also showed good rates of healing and low recurrence
rates. A recent meta-analysis by Tien et al. [16] out of eight
articles with the EPSiT technique reported a complete cure in
all study patients [9, 17, 18]. Two other studies reported re-
covery rates of over 88% in their patients [19, 20].

A larger number of external openings was associated with a
higher rate of incomplete wound healing (p = 0.01). Two of
the studies did not record healing as a result [18, 21]. No
repetition occurred during the follow-up period in three stud-
ies [9.17, 21]. A recurrence rate of 5% or less was achieved in
four studies [20–22]. One study did not measure recurrence as
a result [19]. The patient satisfaction rate was reported as 97
and 93% by Giarratano et al. and Milone et al., respectively
[21, 22]. Another study reported a 78% satisfaction rate, but in
only nine patients. When minimally invasive and convention-
al treatment was compared, the patients in the minimally in-
vasive group expressed greater satisfaction at 1 month and
6 months after surgery (p < 0.001) [13].

A randomized study [18] compared the endoscopic treat-
ment of pilonidal sinus with conventional surgery (Bascom-
cleft lift procedure) in a cohort of 145 consecutive patients.
Although patients undergoing endoscopic treatment had sig-
nificantly shorter working time (1.6 vs. 3.9 days) and greater
patient satisfaction, rates of recurrence and complications were
comparable between the two groups without they observed
significant differences. An important ending of this particular
study was that a difference of more than 2.5 cm between the
lateral sinus orifice and the midline was a significant predictor
for postoperative wound complications with hazard ratio of 9.6
and p value of 0.004. The limits of endoscopic pilonidal sinus
treatment are similar to those of VAAFT that Emile and col-
leagues have elaborated in a previous review [23].

These disadvantages include the need for adequate training
to achieve the required experience, in addition to the cost of
the stethoscope and kit. On the other hand, the cost of the
equipment required for the procedure is sustained only once
and the fistuloscope can be used for the treatment of both PD

and anal fistula. Short hospital stays, less postoperative pain,
reduced need for dressing changes, and shorter work time can
help reduce secondary costs and make the procedure cost-
effective for PD. Despite these promising results, the present
study presents several limitations. Firstly, the small sample
size can be a positive factor and can reduce the power of the
analysis and underestimate the complications associated with
the use of EPSiT; moreover, in consideration of the data pro-
vided here, all patients must be monitored long-term QoL.
Finally, it is not a randomized study, for a better evaluation
of the functional outcome a prospective randomized study
with a long-term follow-up may be required.

Conclusions

Considering the alternative standard flap techniques in recur-
rences, EPSiT guarantees a fast postoperative course with a
return to normal daily activities in 1 day, and a return to work
in 3 days after the procedure without significant morbidity
rate. It is therefore considered that re-EPSiT is safe to perform,
and can offer a high success rate; furthermore, the patient
requires a judicious postoperative evaluation in an outpatient
setting, in order to detect early recurrence or incomplete
healing. However, it is acknowledged that further studies in-
volving a long-term follow-up are required to confirm these
promising results.
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