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ABSTRACT

Background: Intergluteal pilonidal disease
(IPD) is a common chronic disease occurring in
the natal cleft of the sacrococcygeal region. This
disease may drastically decrease the quality of life,
and lead to incapacity for work for up to several
months. Various treatment methods are described
in the literature, however, each of the methods
has its privileges and disadvantages, and no final
recommendations are available regarding a supe-
rior surgical treatment method. The present study
aimed to contribute to filling the gap in the knowl-
edge regarding the superiority of the available sur-
gical techniques used in the treatment of IPD.

Methods: The short-term outcomes of two sur-
gical treatment options for IPD, namely the Kary-
dakis procedure (n = 32) and the Marsupialization
technique (n = 33), were retrospectively compared.
The duration of complete scar formation, the rate

of short-term postoperative complications, the per-
sistence of postoperative pain and the recurrence
rate during 3-month postoperative follow-up were
investigated. The study was based on a retrospec-
tive analysis of data extracted from medical records
of adult male patients treated for IPD.

Results: The Karydakis procedure was found
to be superior in terms of all the abovementioned
parameters, except for the rate of short-term post-
operative complications, where the two surgical
techniques showed comparable results.

Conclusions: The results of this retrospective
study suggest that marsupialization technique could
be mostly replaced by the Karydakis procedure in
surgical practice. The latter appears to be associat-
ed with a faster return to daily activities and more
cost effective.
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BACKGROUND

Intergluteal pilonidal disease (IPD) is a common
chronic disease occurring in the natal cleft of the
sacrococcygeal region, and it is more common
among young males. Generally, male persons are 2
to 4 times more prone to this disease [1-3].

The main incidence ranges from 25/100,000 up

to 48/100,000 in different populations [2,4,5]. The
risk factors for IPD include obesity, local trauma or
irritation, prolonged sitting, a deep natal cleft, and
positive family history [1]. Although a wide range of
surgical treatments has been used to manage IPD,
none of these approaches eliminates the postoper-
ative morbidity, including delayed wound healing,
discomfort, and a high rate of recurrence, which
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differs in a wide range between 1% and 43% ac-
cording to different studies [6-9]. Literature data
suggest that recurrence is more related to the
surgical procedure itself, and also correlates with
the duration of follow up [3,5,10]. Along with the
recurrence rates, the length of hospital stay, re-
turn to daily activities, and the cost-effectiveness of
the treatment are also important when choosing a
treatment method.

The most commonly used surgical techniques
for IPD are wide excision followed by open wound
healing; pit excision and tract brushing (Millar-Lord
procedure); Bascom procedure; excision and mar-
supialization or suturing wound edges to bottom;
excision and primary closure with midline or asym-
metric incisions; or excision and closure using local
flaps [11,12]. Each of the listed methods has its ad-
vantages and disadvantages, and the literature does
not provide definitive guidance on the best method
of surgical treatment. Management of the resultant
defect in the tense sacral region appears to be the
most challenging issue in the surgical treatment of
IPD because this step is closely related to postop-
erative morbidity and recurrence [13].

Open wound healing after total excision is shown
to have fewer early postoperative wound complica-
tions and relatively fewer cases of recurrence, but
a relatively long duration of treatment. That is why
many authors do not use this method routinely as a
first-line treatment for IPD [14-16]. Primary wound
closure after excision is associated with shorter
healing time and hospital stay, but a high rate of re-
currence and postoperative wound complications,
according to many authors [17,18]. Our own expe-
rience also suggests not using this method widely.

Different recurrence rates (7% - 31.8%) have
been published in cases of wound edges suturing
to the wound floor after total excision of pilonidal
tracts [16,19]. Perhaps the wide-ranging difference
in recurrence rates was due to differences in post-
operative care and research methodology.

Due to the low incidence of postoperative
wound-related complications and the simplicity of
the surgical technique, the surgical practice of su-
turing the skin flaps to the wound crater after total
excision of pilonidal tracts has been widely used for
a long time in our hospital.

Currently, the most popular surgical techniques
are based on asymmetric wound closure (Karydakis
or Bascom’s technique) or skin flap formation (Lim-
berg, W- or Z-plasty). A theoretical option aiming
to improve surgical outcomes and reduce the me-
dian recurrence rate involves the lateralization and
the flattening of the natal cleft. Although skin flap

techniques (Limberg, W- or Z-plasty) show relative-
ly low recurrences rates (0-7%), they are traumat-
ic, more complex, and are accompanied by higher
rate of postoperative pain and wound complications
[6,10,18,20]. Such operations are followed by sub-
stantial deforming scar formation and result in de-
terioration of the sacrococcygeal region’s normal
anatomy, leading to poor aesthetic results.

An ideal surgical technique should provide a
complete cure for IPD with a minimum risk of re-
currence, be simple, require a short duration of
hospitalization, give the lowest risk of complica-
tions, and guarantee a patient’s quick recovery. At
the moment, the methods comprising asymmetric
wound closure preceded by total excision of pilon-
idal tracts (Karydakis and Bascom’s techniques)
mostly satisfy the requirements mentioned above,
given the fact that more comparative controlled
studies should be conducted for final conclusions.
The postoperative results also depend on the age
of the patient and the presence of comorbid diseas-
es, which, as is well known, significantly affects the
course of the wound healing process. This circum-
stance should be taken into account when investi-
gating treatment results in comparative groups.

Intergluteal pilonidal disease is most prevalent
among Caucasian males aged 18 to 48 years. This
disease may drastically decrease the quality of life and
lead to incapacity to work for up to several months.
Considering the fact that persons in the 18-48 age
group mainly comprise the employed social class, the
identification of the most effective treatment method
for IPD also gains social-economic importance.

In this study, our objective was to compare the
Karydakis technique with wound marsupialization
preceded by total excision of pilonidal tracts in the
treatment of male patients with IPD regarding post-
operative short-term complications, persistency of
the postoperative pain, and duration of complete
scar formation.

METHODS

Patient selection: A total of 125 medical records
of the patients treated for IPD during the period
from January 2017 to December 2020 were extract-
ed from the archive. The inclusion criteria were as
follows: male patients aged 18-48 years who were
referred to our clinic for both uncomplicated IPD
(with only primary midline pores) and chronic com-
plicated IPD (with secondary pilonidal orifices). The
exclusion criteria were medical history of previous
pilonidal surgeries, abscess presentations, and the
presence of comorbidities.

Ubipywjwgytig/Received 13.12.2022: Gpwfunuybig/Accepted 09.01.2023: Swwagnybig/Published 30.11.2023:




AJHMS | 1/111/2023

www.ahms.am

A total of 60 patients either met the exclusion cri-
teria or did not meet the inclusion criteria and were
excluded from the study. The remaining included
65 patients were divided into 2 groups according to
the IPD treatment technique: the marsupialization
group (M-group, n = 33) and the Karydakis group
(K-group, n = 32).

Surgical techniques: In all cases, surgery was
performed under spinal anesthesia in the prone
position. A dose of prophylactic cephalosporin was
given intravenously in both groups during the in-
duction of anesthesia. Methylene blue mixed with
10% hydrogen peroxide was injected into the sinus
orifice(s) just before the incision. As pilonidal sinus
excisions are performed by various senior surgeons
in our team, the choice of the surgical technique
was based on the surgeon’s preference and experi-
ence in the flap approach. Surgeons who proposed
the marsupialization approach had previous expe-
rience with the procedure for at least 10 years and
K-group - for at least 4 years.

In the M-group, an oval excision was made,
which covers the entire area where the sinus tracts
extended. Hemostasis was accomplished by using
electrocautery. After radically removing the sinus
tracts, the skin edges were sutured to the sacral
fascia at the midline from both sides of the wound
utilizing 2/0 polypropylene Donati (vertical mat-
tress) sutures, leaving open a narrow stripe along
the wound in the midline (approximately 0.3 cm in
width) as shown in Figure 1.

In the K-group, an asymmetrical elliptic excision
was made with the lower and upper corners locat-
ed approximately 1 cm lateral to the natal cleft; all
defective tissues were removed until the healthy
borders had been reached. The proximal edge of

Pilonddal disease: a diagram comparing the inssdons
s in two surgical techniques.
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the wound was mobilized creating a tension-free
skin flap. Afterward, the subcutaneous tissue was
sutured to the sacral fascia creating a deviation to-
wards the distal edge and lifting the natal cleft (ab-
sorbable suture material was utilized). And finally,
the skin was closed with a Donati (vertical mattress)
suture maintaining off-midline deviation of the su-
ture line (using non-absorbable material). A suc-
tion drain was placed in the subcutaneous space,
and was removed when drainage dropped below 10
mL/day. The two surgical techniques are illustrated
in Figure 1.

Postoperative follow up: After the surgery, pa-
tients were examined, and the simple dressing
was changed routinely every day. Sutures were re-
moved in both groups 10-14 days after the surgery.
Patients with delayed healing continued to be seen
until complete healing was achieved. Patients were
allowed to walk 2-3 days after surgery, and sitting
was allowed only after healing of the wound and
formation of the postoperative scar. Patients were
then assessed weekly in the first month following
discharge from the hospital and 3 months follow-
ing the surgery. Postoperative depilation was per-
formed in both groups.

Standard doses of nonsteroidal anti-inflammato-
ry drugs (NSAIDs, particularly: Ketoprofen 100mg,
Dexketoprofen 50mg, or Ketorolac 30mg) were
used to manage the postoperative pain. Drugs were
administered intravenously upon patients’ request
based on subjective pain sensations in the postop-
erative wound area. None of the 65 cases required
administration of opioid analgesics. As the analge-
sics were administered upon patients’ request and
not routinely, we decided to use the total number of
standard doses of NSAIDs utilized throughout the

Marsupialization technique: a sequence of diagrams illustrating the process of the procedure,
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Karydakis technique: a sequence of disgrams illestrating the prociss of the procedure.
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Fig: K2

Abbreviations: MF - midline pore, 50 - secondary orifice, PC - pilonsdal cyst, 5 - skin, 5CT - suboutaneous tissee, GM - gheteus maximus, SCR - sacum, 5F - sacral fasda,

Figure 1. Comparative illustrations of marsupialization and Karydakis techniques.




Arman Muradyan et al.

Intergluteal pilonidal disease surgery

Complete Scar Formation
80—

60=

B0

20+

T T
Marsupialization Karydakis

Figure 2. Comparative diagram representing the
distribution of the mean (+ SD) duration of complete
scar formation in both techniques.

postoperative period as a criterion for evaluation of
postoperative pain persistency. The retrospective
design of our study, apparently, limited the usage
of other pain evaluation scales such as visual ana-
logue scale (VAS) or numeric rating scale (NRS).

Data related to the patients’ age, operation type,
duration of complete wound healing (scar forma-
tion), postoperative complications (seroma forma-
tion, postoperative bleeding, surgical site infection,
wound dehiscence, and chronic wound formation),
and the total number of standard doses of NSAIDs
were recorded in both groups. Recurrence rate
was evaluated at 3 months post-surgery.

All obtained data were entered into a specially
prepared chart.

Institutional review board (IRB) approval: The
study was approved by the IRB of the Yerevan State
Medical University (21-Oct-2021 N3-7/2021) stating
that the study was in accordance with the Decla-
ration of Helsinki — Ethical Principles for Medical
Research Involving Human Subjects.

Informed consent: All 65 selected patients have
given their consent to use the de-identified data
from their medical records, the pre-, intra-, and
postoperative photographs, and have signed an in-
formed consent form developed according to the
World Health Organization Ethics Review Commit-
tee (WHO ERC) requirements during the time pe-
riod from January 2021 to February 2021.

Statistical analysis: Statistical analysis was per-
formed using GraphPad Prism 8.0.1 and Microsoft
Excel 2013 software. The mean and the standard
deviation (SD) were measured for calculating nu-
merical parameters, while the percentage was
determined for categorical variables. In addition,
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Figure 3. Comparative diagram representing the
distribution of the mean (+ SD) total number of
standard doses of NSAIDs used per case.

Student’s independent sample T-test was used
to compare the data. The results are presented
as mean * SD or proportion, as appropriate. A
2-tailed P-value of less than 0.05 was considered
statistically significant.

RESULTS

Treatment results of overall 65 patients were
analyzed. All patients were male. The age dif-
ference between K (25.59 * 7.80 years) and M
(27.21 £ 7.61 years) groups was not statistically sig-
nificant, p = 0.4005.

The mean duration of complete scar formation
was 26.39 * 11.14 days and 18.91 + 7.48 days in
the M- and K-groups, respectively. The difference
was statistically significant: p = 0.0024 (Cl = 95%,
t = 3.171, df = 63). The Karydakis technique was
found to be superior in terms of the duration of
complete scar formation. The distribution, mean *
SD of the duration of complete scar formation in
K- and M- groups is shown in Figure 2.

The rate of short-term complications in both
groups was roughly the same: 6 cases (18.18%) in
M-group and 6 cases (18.75%) in K-group. Sero-
ma was the most prevalent type of complication: 5
cases in K-group and 0 in M-group. Wound dehis-
cence was the second most prevalent with 3 cases
in M-group and 1 case in K-group. More detailed
data on short-term postoperative complications in
comparative groups are represented in Table 1.

Comparative analysis of the data related to the
usage of NSAIDs showed that Karydakis surgery
was associated with less persistency of postoper-
ative pain: 5.84 * 1.83 standard doses in K-group
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Table 1. The comparison of short-term postoperative complications in Marsupialization and Karydakis groups

Group Sample Age, mean * SD, Postoperative complications, n (%)
size, n (%) years
Seroma POB SSI WD CWF Total
Marsupialization 33 (100.00) 27.21 £7.61 0(0.00) 0(0.00) 1(3.03) 3(9.09) 2(6.06) 6 (18.18)
Karydakis 32 (100.00) 25.59 £7.80 5(15.63) 0(0.00) 0(0.00) 1(3.13) 0(0.00) 6 (18.75)

CWEF - chronic wound formation, POB - postoperative bleeding, SD - standard deviation, SSI - surgical site infection, WD — wound dehiscence

versus 9.15 + 3.12 standard doses in M-group
(p < 0.0001, CI = 95%, t = 5.186, df = 63). The
cases with postoperative complications tended to
require more analgesics than usual. Figure 3 rep-
resents the distribution, mean * SD of the total
number of standard doses of NSAIDs used per
case.

All patients were followed up for 3 months post-
operatively. The recurrence rates were 6.25% (n
= 2) versus 15.15% (n = 5) in K- and M- groups,
respectively; however, the results were considered
statistically non-significant (p = 0.2539, CI = 95%,
t =1.151, df = 63).

DISCUSSION

Karydakis technique was found to be superior
over marsupialization in terms of the duration of
complete scar formation, persistency of postoper-
ative pain, and severity of short-term postoperative
complications, and more research is needed to ac-
curately measure recurrence rates. It is relatively
easy to perform technically compared to other flap
techniques, and the treatment results are compara-
ble with the techniques mentioned above. Owing to
the technical straightforwardness of the Karydakis
procedure it can be easily adopted by practicing
surgeons and requires minimal training.

The marsupialization technique can be mostly re-
placed by the Karydakis procedure in surgical prac-
tice, which will reduce the hospital stay days and,

subsequently, the work-off period of the patients, as
well as diminish the costs of hospitalization.

Although the Karydakis technique is superior in
most notable aspects, in severely complicated cases
with branched sinuses and multiple secondary ori-
fices marsupialization technique still appears to be
a better option.

Figure 4 represents a case of IPD with se-
verely branched pilonidal sinuses and abscess-
es. Following the admission of the patient, the
abscesses were drained through incisions under
local anesthesia, and wounds were treated for
10 subsequent days with oral and topical antimi-
crobial agents and wound dressings. The patient
underwent surgery on the eleventh day. Consid-
ering the severity of the disease, it was decided
to use the marsupialization technique instead of
the Karydakis. A butterfly-shaped asymmetrical
incision was made in order to cover the whole af-
fected area. The pilonidal tracts were removed en
bloc at the healthy tissue borders. The horizontal
incisions were closed with interrupted sutures;
afterwards, the edges of the midline elliptic in-
cision were sutured to the sacral fascia, leaving
open a narrow stripe at the midline and a tri-
angular area at the upper corner of the wound.
The aforementioned areas eventually healed with
secondary intention. The patient was discharged
on the 41st day of the treatment and gained full
working capacity after 20 additional days of reha-
bilitation period.

Figure 4. Branched intergluteal pilonidal disease. A. Preoperative photograph prior to incision and drainage. B.
Intraoperative photograph after excision of the affected areas. C. Intraoperative photograph of the excised tissue.
D. Intraoperative photograph after closing the tissue defect. E. Postoperative photograph 19 days after surgery.
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Limitations: The main limiting factors of our
research were its retrospective design, relatively
small sample sizes, and relatively short duration of
follow up.

To reduce the risk of selection bias, the medical
records of all 125 IPD patients treated at our clinic
between January 2017 and December 2020 were
extracted from the archive, after which the exclu-
sion criteria were applied.

A surgeon selecting either of the two techniques
usually has a biased intention (conscious or uncon-
scious) to report the treatment outcomes favor-
ably. However, in our clinic, the treatment results
of the patients are ultimately assessed not by the
attending doctor alone, but by a collegial examina-
tion. This assessment is more likely to be objective,
hence reducing the risk of reporting bias.

The retrospective design also has limited the
usage of more sophisticated tests, scales, or ques-
tionnaires in order to assess the postoperative pain
level, ambulation and the ease of self-care, patient
satisfaction, etc.

Relatively small sample sizes have limited us
from accurately measuring postoperative morbidity
and recurrence rates, as well as running statistic
tests.

Hence, further research is needed to measure
the abovementioned parameters more precisely.

CONCLUSIONS

Statistical analysis of the data from our research
allows us to conclude that the Karydakis technique
seems to be superior to the marsupialization tech-
nique in terms of the duration of complete wound
healing (scar formation), as well as the recurrence
rates in the treatment of male patients with IPD.
Both techniques result in roughly the same rate of
short-term postoperative complications, yet compli-
cations in the Karydakis technique are milder (sero-
mas versus wound dehiscence and chronic wound

formation). The pain sensations in the postopera-
tive wound area are less persistent in the Karyda-
kis procedure, hence it requires less postoperative
analgesia.

Owing to a relatively faster recovery, choosing
the Karydakis technique allows reducing the length
of hospital stay, and, as a result, diminishes finan-
cial costs of the hospital (reduced maintenance
costs, no excessive consumption of dressing mate-
rials, antiseptic solutions, and other drugs used in
the course of the treatment).

Marsupialization technique is associated with a
higher recurrence rate. However, the results were
considered statistically non-significant and further
research is encouraged to measure the recurrence
rates more accurately.

Although the Karydakis technique is superior in
most notable aspects, in severely complicated cases
with branched sinuses and multiple secondary ori-
fices, the marsupialization technique is still a better
option because those cases require extensive exci-
sion and create large tissue defects.
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pwnnnipintuutiph, npuintin Gpynt yhpwpnidwwu inbifu-
uplwu ki gnyg Gu nybp hwdtdwunbih wpryniupubip:

Gqpulwgnieyniu. Uju hGunwhwjwg nwnifuwup-
pnuRjwu  wpryniupubipp gnyg Gu wwihu, np yhpw-
pnidwwu wypwlunhlyuwynd dwpuniwyhwjwgdwu nbifu-
upywu Ywpnn £ hpduwywund thnfuwppudlp Yw-
phnwyhup dhowdwnniejwdp: Ybpohuu, puwn Gplnypht,
Ywwywd bt wnopjw gnpdniutinugjwu wybih wpwag
ytipwnwndh hbwn b wybh dwuuwpnniuwybin k:

Lphduwpwnbp. dhghbipnypuyht wihinushnuwy hhyuwb-
nnipynit, UMK, dwpunwypwjwgnid, Yuphnwlypu
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Kapupakuc npotus mapcynuanmsauum:
KpaTKOCPOUYHble CPaBHUTE/bHbIE UCXOAbI
nevyeHus MeXbArogu4YHoi NUIOHUAaNbHOM
60ne3Hn y My umuH

ApmaH MypapsaH', ApmaH Akoban?,
Sprap Maptupocan?, lamnet lopxmasaH',
BaraH leBopkaH!, Baarn Ambapuyman’*

LleHTpanbHbIii KNMHUYeCKUi1 BoeHHbIN rocnutanb, OTpenexHune
obuueit xupyprum, EpesaH, ApmeHus

2dakynbTeT BoeHHO MeauLMHbI, EpeBaHckuil rocypapcTeeH-
Hblli MeAVLMHCKUI yHUBEpcUTeT umenn lepaun (ETMY),
EpesaH, ApmeHusa

3Kadpenpa BoeHHOMeaMUMHCKOI xupyprum, EFMY, EpesaH,
ApmeHus

“Kadpeppa obuueit xupyprum, ETMY, EpeBaH, ApmeHus

ABCTPAKT

Llenb: HacToAliee uccnepoBaHve 6bino HamnpaeieHo
Ha 3ano/iHeHWe npobena B 3HaHWAX O NPEBOCXOACTBE J0-
CTYMHbIX XMPYPrUYECKUX METOA0B, UCMOMb3YEMbIX NPU e-
YEHWMN MEKDBArOANYHON NunoHupanbHoii 6onesHu (MI16).

MeToabl: PetpocnektuBHo cpaBHuBanu bauskaiiluve
UCXOfbl ABYX METOA0B XuUpypruyeckoro neyeHua Mb, a
“MeHHo npouenypb! Kapupakuca (n = 32) u TexHUKM map-

cynuanmsauum (n = 33). Wsyyanm npomnonmutenbHoOCTb
nonHoro hopMMpoBaHMA pybua, 4acToTy pasBUTUA Kpa-
TKOCPOUYHbIX MOCeoNnepaLMOHHbIX OCHOMHEHWIA, Coxpa-
HeHWe nocneorepauuoHHoi 60nmM U YacToTy peuuanBoB
B TeyeHue 3-MECAYHOro NoceornepaLroHHOro Neproaa.
WccnepoBaHne 6b110 OCHOBAHO Ha PETPOCNEKTUBHOM
aHanuse [AAHHbIX, W3BNEYEHHBIX U3 MEJULMHCKMX KapT
B3POC/bIX MaLUEHTOB MyHCKOrO Nona, NpPOXOAMBLUMUX Ne-
yeHue no nosogy MIIB.

PesynbTartbi: YcraHoBnEHO, yTo npouepypa
Kapupakuca npeBocxofuT BCe BbllLenepeymncieHHble na-
pameTpbl, 32 UCKMIOYEHUEM HYaCTOTbl KPaTKOCPOYHbIX MO-
CNeonepaLyoHHbIX OCNIOMHEHWI, roe obe Xupypruyeckue
METOAMKM MOKa3anu CcornocTaBumMble pesynbratbl.

BbiBogbl: Pesynbrathl JaHHOrO peTpOCMEKTUBHOIO
“ccnenoBaHMA MO3BONAIOT MPELMNONOMMUTb, YTO TEXHUKa
Mapcynuanusaumu B XUPYPruyeckoi npakTuKe MoMeT
6bITb MpaKkTUYeckn 3ameHeHa ornepauveil Kapupakuca.
MocnepHee, no-sugumomy, cBAzaHo ¢ bonee 6bICTpbIM
BO3BpaLLEHVNEM K MOBCEHEBHOIN JEATENBHOCTU U C 60Mb-
Ll SKOHOMMYECKOI aPhEKTUBHOCTBIO.

KnroyeBbie cnoBa: MexbArognyHas nuaoHWaanbHan
6onesHb, MIB, mapcynuanusauma, Kapuaakuc.




