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Abstract
Aim: Pilonidal sinus or Pilonidal Disease (PD) is a relatively common, benign but challeng-
ing condition. Although commonly encountered in practice, its ideal treatment is contro-
versial. One of the most validated treatments is video-assisted surgery. In this context, 
very similar endoscopic techniques have been published under different names. The aim 
of this systematic review is to assess the differences among these proposed techniques 
and their outcomes.
Methods: The Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
guidelines were followed during all stages of this systematic review. A systematic search 
of the English literature was performed on multiple databases from 1 January 2014 to 3 
April 2022. The primary outcome measure was the IDEAL framework stage of innovation. 
The key secondary outcome measures were the adherence to the IDEAL reporting guide-
lines, the Blencowe framework and the core outcome set (COS) for studies evaluating 
the introduction and evaluation of novel surgical techniques, the qualitative assessment 
using appropriate tools, the procedural variations and outcomes of each technique.
Results: A total of 38 articles were included reporting a very similar technique under 
eight different acronyms. The number of patients varied from 9 to 250. Mean follow-up 
ranged from 1 to 60 months. There was only one published study of IDEAL 3. The major-
ity (58%) were IDEAL 2a studies. Reporting of domains in the IDEAL reporting guidelines 
and Blencowe framework was poor, with most studies not reporting the component steps 
of procedures or efforts to standardize them. Half of COS domains were markedly un-
derreported. The quality of the evidence was categorized as having a risk of bias from 
moderate to critical level in all nine comparative non-randomized series. Postoperative 
complications occurred in 0%–6% of cases, including surgical site infection, poor or failed 
wound healing bleeding, granuloma, haematoma, and pain requiring intervention. The 
recurrence rate varied from 0% to 22%.
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INTRODUC TION

Pilonidal sinus or Pilonidal Disease (PD) is a benign yet tricky disease 
affecting the hair follicles of the natal cleft in the sacrococcygeal 
area. It is three times more frequent in men than women Pilonidal 
sinus and mainly affects young adults and teenagers, with an inci-
dence of 26 per 100 000 people [1–3]. Although commonly encoun-
tered in clinical practice, the ideal treatment of PD has remained 
controversial since its first description by Mayo in 1833 [4]. After 
an extensive review in 1990, Allen-Mersh [5] concluded that ‘the 
choice of a particular surgical approach depends on the surgeon's 
familiarity with the procedure and achieved results in terms of low 
recurrence of the sinus and of quick healing of the resulting cav-
ity or surgical wound’. Is this time-tested statement still valid after 
30 years? The management of chronic PD has many options and is 
subject to debate [6].

Recently, the Italian Society of Colorectal Surgery has proposed 
new guidelines for the treatment of PD [7], stressing that minimally 
invasive surgery (MIS), either endoscopic or not, should be consid-
ered as a validated approach and first option for limited PD. In this 
context, very similar surgical techniques of endoscopic MIS have 
been developed over the last 8 years under different acronyms.

The Idea, Development, Exploration, Assessment, Long Term 
Study (IDEAL) framework and recommendations were launched in 
2009 to clarify and address the key challenges presented in surgi-
cal innovation [8]. The IDEAL framework has evolved over time and 
now includes frameworks for new surgical techniques and complex 
therapeutic technologies, the central tenet being that development 
and evaluation can and should proceed together in an ordered and 
logical manner that balances innovation and safety [9].

Moreover, a recent patient and professional stakeholder consen-
sus study described an agreed minimum set of outcomes (namely, 
the core outcome set, COS) to measure and report on all studies 
evaluating the introduction and evaluation of novel surgical tech-
niques prior to definitive randomized controlled trial (RCT) evalua-
tion to promote safe, transparent and efficient surgical innovation 
[10].

Additional guidance exists for specific aspects of surgical study 
designs. The template for intervention description and replication 
checklist has been developed as an extension of CONSORT to im-
prove reporting of intervention details [11]. While representing 
important progress for the design and reporting of interventions 

within RCTs, Blencowe et al. [12] pointed out that these guidance 
documents are not specific for, or easily applicable to, surgical in-
terventions, thus proposing a framework broadly broken into three 
domains: intervention description, standardization of description, 
and monitoring the fidelity of the intervention.

The aim of this systematic review is to assess the quality of stud-
ies reporting the various endoscopic MIS techniques for PD, high-
lighting procedural variations and outcomes.

MATERIAL S AND METHODS

This protocol was registered in the Open Science Framework sys-
tem (https://osf.io/wzu9m) [13]. The review is reported according 
to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Table  S1) [14]. A systematic search 
of MEDLINE, the Cochrane Library, PubMed, Embase, Scopus and 
Web of Science was performed using the following search strategy: 
‘pilonidal’ AND (‘endoscopic’ OR ‘minimally’). The search started on 
1 January 2014 until 3 April 2022, including only English-language 
papers. In addition, the reference lists of all retrieved articles were 
manually reviewed.

Eligibility criteria

The PICOS (Population, Intervention, Comparison, Outcome, Study 
design) model was adopted to determine the studies’ eligibility cri-
teria. Studies were considered if (1) patients with PD underwent 
an endoscopic MIS treatment and (2) outcomes were assessed ir-
respective of the design (e.g., randomized trial, cross-sectional, 

Conclusion: The study demonstrates that reporting on technical aspects of interventions 
for PD is poor, thus warranting a better-quality control of surgical techniques. It is advis-
able to group all endoscopic procedures under the umbrella term of ‘endoscopic sinusec-
tomy’, thus embracing the two main principles of this technique, that is, video assistance 
and PD ablation.

K E Y W O R D S
endoscopic sinusectomy, minimally invasive approach, pilonidal disease

What does this paper add to the literature?

This study highlights the need to improve report-
ing and quality control of novel surgical techniques. 
Standardization of terminology for procedures that share 
the same therapeutic principles is warranted. This strategy 
may facilitate evidence synthesis on outcomes after mini-
mally invasive endoscopic treatment of pilonidal disease.
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case–control and cohort). Studies aimed to address other aspects 
of PD treatment and those focused on other techniques were ex-
cluded. Single case reports, letters to the editor and general reviews 
were also excluded. We avoided, as burdened by bias, studies in 
which there were conflicts of interest, under-age patients, relapses 
of PD, external financing.

Study selection and data extraction

Two independent authors performed the following steps: title 
screening, removal of duplicates, abstract screening, analysis of full-
text articles and review of the selected articles. Disagreements were 
resolved by consensus.

Data were extracted by one author and checked by a second au-
thor. Disagreements were resolved by discussion between the two 
reviewers and a senior author. The information retrieved from each 
paper included authors, country and year of publication, study de-
sign, type of technique, postoperative outcomes and follow-up.

Outcomes

The primary outcome measure was the IDEAL framework stage of 
innovation, excluding Stage 1 (i.e., case reports as per protocol): 
Stage 2a, cohort study; Stage 2b, feasibility RCT; Stage 3, RCT; Stage 
4, registry [15]. The key secondary outcome measures were (a) the 
incorporation of an agreed minimum set of outcomes (i.e., COS) to 
measure and report in all studies evaluating the introduction and 
evaluation of novel surgical techniques [10]; (b) adherence to the 
IDEAL reporting guidelines [9] and the Blencowe framework [12] 
(Table 1); (c) quality assessment using the Cochrane Collaboration 
risk of bias tool [16] over seven separate domains for randomized 
studies, the risk of bias in non-randomized studies of interventions 
(ROBINS-I) criteria [17] for non-randomized comparative series and 
the JBI (formerly known as the Joanna Briggs Institute) critical ap-
praisal tool [18] for case series (the purpose of this appraisal is to 
assess the methodological quality of a study and to determine the 
extent to which a study has addressed the possibility of bias in its de-
sign, conduct and analysis); (d) procedural variations and outcomes 
of each technique.

The domains analysed for assessing the COS in each study were 
(1) intended benefit(s) of the procedure, including (i) before, (ii) 
during or (iii) after the procedure; (2) modifications to (i) the proce-
dure, (ii) concomitant interventions or (iii) which patients were of-
fered the procedure during the study (this excludes abandoning or 
changing to another procedure at any point); (3) procedure comple-
tion success, either with/without modifications; (4) problems with 
the device working, if applicable; (5) unexpected disadvantages, in-
cluding (i) before, (ii) during or (iii) after the procedure; (6) overall 
desired effect (overall aim) of the procedure/device; (7) surgeons'/
operators' emotional, psychological or physical experience of the 
procedure (e.g., ergonomic comfort during the operation); and (8) 

patients' emotional, psychological or physical experience relating to 
the procedure being innovative.

RESULTS

The systematic literature search yielded 229 articles. A hundred 
and sixty-two articles were considered out of scope on title and 
abstract screening and consequently were excluded. The full texts 
of the remaining 69 articles were assessed in detail. A total of 38 
articles describing a subcutaneous endoscopic MIS repair for PD 
were finally included in this review (Figure  1). These techniques 
were reported under eight different acronyms (further details are 
given below): video-assisted ablation of pilonidal sinus (VAAPS), en-
doscopic pilonidal sinus treatment (EPSiT), paediatric endoscopic 
pilonidal sinus treatment (PEPSiT), PEPSiLaT, endoscopic pilonidal 
abscess treatment (EPAT), endoscopic pilonidal sinus resection 
(EPSI-R), endoscopic-assisted pilonidal irrigation and cleaning (EPIC) 
and laser-assisted EPSiT (LEPSiT; Table 2).

Study design and outcomes

Of the 38 included studies, only one was an RCT [1] with a subse-
quent study by the same institution reporting the long-term out-
comes [19], nine were non-randomized comparative series [20–26] 
and 27 were non-comparative case series. Overall, 22 (58%) studies 
were IDEAL Stage 2a, 15 (39%) were 2b and only one [1] was Stage 
3 (Table 1). Of the eight COS domains, only three were reported in 
all studies (Figure 2). Except for domain 6, the others were markedly 
underreported. None of the studies described domain 4.

Item 1.1 of the Blencowe framework, overall technical purpose 
of the intervention, was reported in 13 out of 38 (34%) studies; item 
1.2, identification of the intervention components, in 26 (68%) and 
item 1.3, identification of individual steps of the intervention, in 21 
(55%) studies (Table S2). With regard to section 2 of the Blencowe 
framework, standardization of surgical interventions, item 2.1 was 
reported in only three (8%) studies. Items 2.2 and 2.3 were only 
reported in one study. Five (13%) studies reported deviation from 
intervention, while only one described deviation from components 
and steps.

The randomized study [1] used computer generated randomiza-
tion and allocation concealment in envelopes (low risk of selection 
bias). There was a high risk of bias due to lack of blinding of par-
ticipants and personnel but low risk of bias due to blinding of out-
come assessment, incomplete outcome data or selective outcome 
reporting.

The assessment of risk of bias of the nine non-randomized com-
parative studies is reported in Table 3. Only three studies [22, 26, 
27] were deemed moderate risk of bias, while the others were con-
sidered at serious or critical risk.

Figure  3 shows the results of the qualitative analysis for non-
comparative case series. The majority of studies duly reported all 
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items of the checklist except two, namely clear reporting of clinical 
information of the participants and the presenting site(s)/clinic(s) de-
mographic information.

Technical aspects of the techniques

VAAPS

Video-assisted ablation of pilonidal sinus was first performed in 
2014 on 27 patients [28]. The procedure includes a study phase (i.e., 
insertion of a paediatric hysteroscope, identification of sinus and its 
lateral tracks, identification and removal of hair) and an operative 
phase (i.e., sinus cavity ablation and cleaning to achieve thorough 
debridement and irrigation of the cavity).

EPSiT, PEPSiT and PEPSiLaT

Meinero et al. [29] first performed EPSiT in 2014 on 11 patients. 
No recurrence was observed at a median follow-up of 6  months. 
Esposito et al. first described the PEPSiT in children using the 

Meinero fistuloscope [24, 25, 30–32]. Subsequently, the same 
authors proposed and renamed this variant using the acronym 
PEPSiLaT [24].

EPAT, EPSI-R, EPIC and LEPSiT

Javed et al. [20] first described the EPAT in 2016. The procedure 
involved a small 1-cm incision over the most fluctuant part of the 
abscess. The fistuloscope was then inserted to visualize the cavity, 
which was drained by irrigation and washout, followed by subse-
quent fulguration of the abscess cavity.

In 2020, Yuksel et al. [33] first described the EPSI-R for removal 
of PD by means of a bipolar resectoscope. More recently, Baxter 
et al. [34] introduced the EPIC procedure, allowing the removal 
of hair under direct vision using a small endoscope while flushing 
normal saline through the cavity via an angio-catheter. Gulcu and 
Ozturk [27] described the latest kid on the block of MIS procedures 
for PD, namely LEPSiT, in a case-matched study on 24 patients.

However, the experience with EPAT, EPSI-R, EPIC and LEPSiT is 
still in its infancy, with no published results in the literature following 
their first description.

F I G U R E  1  PRISMA diagram
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Outcomes of the techniques

Studies on VAAPS showed that all patients were successfully treated 
with complete removal of the sinus cavity, no infection and only one 

recurrence at 1 year. Patients benefitted from immediate return to 
work and daily activities, high satisfaction and good cosmetic out-
come [9]. Similar results were obtained by the same authors in sub-
sequent studies [19, 22, 26, 35, 36].

F I G U R E  2  Core outcome set domains: 1, intended benefit(s) of the procedure, including (i) before, (ii) during or (iii) after the procedure 
(e.g., fewer tests needed before surgery, less operative time, better recovery); 2, modifications to (i) the procedure, (ii) concomitant 
interventions or (iii) which patients were offered the procedure during the study (excludes abandoning or changing to another procedure at 
any point, e.g., laparoscopic approach converted to open); 3, procedure completion success, with/without modifications; 4, problems with 
the device working (e.g., new stapler misfired), if applicable; 5, unexpected disadvantages, including (i) before, (ii) during or (iii) after the 
procedure (e.g., unexpected instrument clashing, inadvertent injury to nearby tissue and/or organs); 6, overall desired effect (overall aim) of 
the procedure/device achieved (e.g., tumour successfully excised); 7, surgeons'/operators' emotional, psychological or physical experience 
of the procedure (e.g., ergonomic comfort during the operation); 8, patients' emotional, psychological or physical experience relating to the 
procedure being innovative (e.g., anxiety because of the procedure being new)

Core Outcome Set (COS) domains

1

2

3

4

5

6

8

7

11.4%

20.0%

0.0%

11.4%

100.0%

100.0%

94.3%

100.0%

TA B L E  3  ROBINS-I risk of bias for non-randomized comparative studies

Study Confounding Selection bias
Classification 
of intervention

Deviation 
from intended 
intervention Missing data

Outcome 
measurement 
bias

Selection of 
reported result 
bias Overall

Milone [28] Critical risk Critical risk Low risk Critical risk Low risk No information Serious risk Critical risk

Sequeira [21] Critical risk Critical risk Low risk No information Moderate risk Serious risk Moderate risk Critical risk

Milone [22] Moderate risk Moderate risk Low risk Low risk Low risk Low risk Low risk Moderate risk

Romaniszyn [23] Critical risk Critical risk Low risk No information Serious risk Critical risk Serious risk Critical risk

Esposito [25] Critical risk Critical risk Moderate risk No information Low risk Critical risk Serious risk Critical risk

Esposito [24] Critical risk Critical risk Moderate risk No information Low risk Critical risk Serious risk Critical risk

Manigrasso [26] Moderate risk Moderate risk Low risk Low risk Low risk Low risk Low risk Moderate risk

Gulcu [27] Moderate risk Moderate risk Low risk Low risk Low risk Moderate risk Moderate risk Moderate risk

Pérez-Bertólez 
[64]

Critical risk Critical risk Low risk No information Low risk Serious risk Serious risk Critical risk

F I G U R E  3  JBI checklist for non-comparative case series

JBI for non-comparative case series

Were there clear criteria for inclusion in the case series? 57.7%
61.5%
65.4%

100.0%
84.6%

76.9%
80.8%

92.3%
100.0%

19.2%

65.4%

42.3%
38.5%

34.6%

15.4%
23.1%

7.7%

34.6%

Was the condition measured in a standard, reliable way for all participants included in the case series?
Were valid methods used for indentification of the condition for all participants included in the case series?

Did the case series have consecutive inclusion of participants?
Did the case series have complete inclusion of participants?

Was there clear reporting of the demographics of the participants in the study?
Was there clear reporting of clinical information of the participants?

Were the outcomes or follow up results of cases clearly reported?
Was there clear reporting of the presenting site(s)/clinic(s) demographic information?

Was statistical analysis appropriate?
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TA B L E  4  IDEAL checklists for IDEAL Stages 2a and 2b

Stage 2a

Items

1 2

3

4 5

6 7 8 9 10 11 12

13

14

15

16Study a b a b a b c a b a b a b c

Milone [28]

Milone [52]

Milone [22]

Esposito [31]

Esposito [30]

Dotlacil [53]

Pérez-Bertólez 
[64]

Gulcu [27]

Meinero [29]

Chia [40]

Gecim [49]

Sequeira [21]

Pini Prato [55]

Khafagy [56]

Romaniszyn [23]

Gökbuget [39]

Giordano [42]

Gallo [59]

Yuksel [33]

Baxter [34]

Javed [20]

Jain [63]

Stage 2b

Items

1 2

3

4 5

6 7 8 9 10 11 12 13 14

15

16Study a b a b a b c a b c a b c d e f g

Milone [19]

Manigrasso [26]

Manigrasso [35]

Esposito [32]

Esposito [24]

Esposito [25]

Meinero [37]

Giarratano [54]

Meinero [38]

Mendes [41]

Kalaiselvan [57]

Azhough [58]

Foti [60]

Gulcu [61]

Hinksman [62]
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A prospective multicentre trial showed a quick postoperative 
recovery and a good quality of life after EPSiT [37]. A prospective 
international multicentre study on 122 patients with recurrent PD 
showed a complete wound healing in 95% of patients, within a mean 
time of 29 days. The incomplete healing rate (5%) significantly cor-
related with the number of external openings [38].

Sequeira et al. [21] and Gökbuget et al. [39] assessed the safety 
and effectiveness of EPSiT in the paediatric population, Chia et al. 
[40] in the Asian population and Mendes et al. [41] in the Brazilian 
and Argentinean populations. In patients with complicated PD, EPSiT 
yielded a significantly lower success rate but a lower risk of com-
plications compared to the Limberg flap procedure [23]. Recently, 
Giordano et al. [42] advocated the use of negative pressure during 
EPSiT to optimize the postoperative wound management.

Esposito et al. [24] retrospectively assessed the outcomes of 
PEPSiT on 15 patients (mean age 16 years; 60% male patients). No 
intra-operative or postoperative complications were reported. The 
external openings closed after 1 month in all patients without any 
recurrences recorded at 6-month follow-up. The authors concluded 
that PEPSiT was associated with a significantly shorter and painless 
recovery, and an overall ‘better’ outcome compared to the open tech-
nique [30, 31]. They standardized the technique suggesting preop-
erative and postoperative laser epilation [32] and oxygen-enriched 
oil-based gel dressing [25] to decrease the risk of recurrence, while 
promoting faster wound healing and higher patient satisfaction.

Compared to conventional EPSiT, LEPSiT resulted in better 
wound healing and patient comfort and a shorter time to return to 
work [27].

DISCUSSION

Since 1965, MIS for PD has gained wide popularity [43]. Lord and 
Millar [43] first introduced their treatment for PD based on tiny ‘bot-
tle’ brushes. Fifteen years later, Bascom described a new technique 
that combined small local ‘rice grain’ excision(s) and a lateral incision 
for cavity debridement [44]. In 2008, Gips et al. [45] proposed a simi-
lar MIS technique, employing trephines or biopsy punches.

In 2002, Oncel et al. [46] introduced MIS ‘sinusectomy’ to avoid 
wide en bloc excision, showing a low recurrence rate and a fast re-
turn to normal daily activities. MIS ‘sinotomy’ was later described 
following the same principles [47, 48]. As the latest addition to the 
family of MIS, technological advancements favoured the develop-
ment of endoscopic procedures for PD.

All the above-mentioned studies on endoscopic MIS for PD 
described techniques with a shared core of four procedural steps: 
(a) identification of the sinus cavity and its lateral tracks by endo-
scopic view; (b) identification of hair and its removal; (c) complete 
resection of the sinus cavity; (d) accurate debridement and irriga-
tion of the sinus cavity. The only differences pertain to the type of 
instruments (e.g., fistuloscope, hysteroscope or resectoscope) and 
any associated procedures (i.e., crystallized phenol treatment [49], 

preoperative and postoperative laser epilation [32] or ablation [27], 
oxygen-enriched oil-based gel dressing [25] and negative pressure 
therapy [42]).

This systematic review reports the collective experience of dif-
ferent authors from different countries describing similar technical 
approaches to answer the same surgical question, that is, how to 
improve the minimally invasive treatment of PD.

Do minor technical changes justify the employment of seven 
different acronyms to describe in principle the same operation? 
Such a Babylon of different terms may fuel confusion for health in-
surance reimbursements, both in public hospitals (disease related 
groups) and in the private healthcare system (reimbursements by 
private insurances). All endoscopic MIS techniques seem to yield the 
same safe and effective results and, in our opinion, can be captured 
under an umbrella term—endoscopic sinusectomy—embracing the 
two main features of this technique, namely the endoscopic video-
assisted approach and the ablation of PD with complete destruction 
of the granulation tissue.

The main strength of this study lies in the rigour of our sys-
tematic review process. The limitations of our study include lan-
guage and publication bias. Only papers published in English have 
been included, while studies published in other languages were ex-
cluded. Despite the broad literature search, not all studies focusing 
on this surgical technique may have been identified. Most studies 
included in this review were IDEAL Stage 2 (case series or cohort 
studies) with a very low GRADE quality of evidence (Table 4), indi-
cating that MIS for PD remains in the early stages of evaluation and 
adoption. This is compounded by a wide variation in terminology, 
making synthesis of evidence ineffective. The overall scarce ad-
herence to the Blencowe framework merits further remarks, as it 
might lead to less applicable reporting for the surgical community. 
Two of the more remarkable areas where information was miss-
ing were across the sections of standardization and fidelity. The 
systematic review has also shown huge variation in the quality of 
reporting, with fewer operative details reported as decreasing the 
IDEAL stage (Table  S2). As recently suggested [50], we also en-
courage journal editors to consider adherence to reporting frame-
works when publishing future procedure-based studies. It is worth 
noting that the full COHESIVE framework has not yet finished 
development and other aspects relevant to our study such as the 
core measurement set and the ENNOVATE video platform are still 
in progress [51].

CONCLUSIONS

This study highlights the need to improve reporting and quality con-
trol of novel surgical techniques. Marked heterogeneity in terminol-
ogy exists with regard to MIS for PD. This may generate confusion 
among coloproctologists and hamper evidence synthesis. The re-
cently developed consensus-based IDEAL checklists may help im-
prove the standards of reporting of early-stage innovation.
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