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ABSTRACT
Objective: To compare the results of commonly used treatments (Karydakis Flap method and crystallized phenol application)
in the treatment of pilonidal sinus.
Study Design: Comparative study.
Place and Duration of Study: Adana Seyhan State Hospital, Adana City Hospital, and Hisar Intercontinental Hospital Pediatric
Surgery Clinic, from January 2016 to December 2020.
Methodology: Patients who were treated for pilonidal Sinus and treated with surgical repair (karydakis ﬂap method) and crystallized phenol method were included in the study. The eﬃcacy and complications of both treatments were compared.
Results: Of the patients, 111 (34.7%) were treated with surgical repair, and 208 (65.3%) with the crystallized phenol method.
Of the patients included in the study, 166 (52%) were male and 153 (48%) were female. The mean age was calculated as 15.5
(± 1.4). The mean hospital stay in the surgery group was 1.6 ± 0.4 days. The mean time to return to school was 2.8 ± 1.02
days in the phenol group and 12.3 ± 2.2 days in the Surgery group. Despite the third session of phenol application, recovery
could not be achieved in 12 (5.7%) patients. Among those who had surgery, recurrence occurred in 7 (6.3%) patients and they
had to be operated once more.
Conclusion: Crystallized Phenol application can be applied in uncomplicated cases due to high success, low complication, rapid
recovery, early return to daily activities.
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INTRODUCTION
Pilonidal Sinus Disease (PSD) is an infectious and inﬂammatory
disease of the sacrococcygeal area generally seen in young
adults.1 Its onset is usually during adolescence. Although it is
seen at an equal rate in men and women during adolescence, it
is much more common in men than women after adolescence.2
It seems that being overweight, having a lot of hair, bad
hygiene, and long sitting durations increase the risk of disease
and recurrence.1,2 It is thought that PSD develops after the hair
shed from skin gaps due to friction and pressure in the presacral
area and passes under the skin.
Correspondence to: Dr. Ali Gozukucuk, Department of
Pediatric Surgery, Hisar Intercontinental Hospital, Dogus
University, Istanbul, Turkey
E-mail: agozukucuk@dogus.edu.tr
.....................................................
Received: June 03, 2021; Revised: August 23, 2021;

Accepted: September 22, 2021
DOI: https://doi.org/10.29271/jcpsp.2022.05.652
652

The hair moving towards the subcutaneous tissue causes the
formation of subcutaneous cysts. They may progress with infections that cause severe and purulent discharge in the intergluteal area. Patients frequently complain about pain, swelling,
and the inability to sit on the coccygeal area.2 Symptoms such
as repeating acute abscess and chronic suppuration can have
signiﬁcant eﬀects on the quality of life, education, and social
integration of the patients. The ideal treatment for this condition should have good recovery and recurrence rates while
causing minimum disruption and discomfort. Hygiene and
lifestyle are individual factors that aﬀect the development of
the disease, post-treatment recovery rates, and recurrence.1,3,4
Epilation could be recommended before the surgical treatment
and crystallised phenol application. Not only does epilation eliminate the source of the disease, but also creates a clean workspace for the surgeon. Hair removal also decreases the risk of
wound infections after crystallized phenol treatment.1,4,5 Additionally, washing the anogenital region with hot water after epilation is also recommended since it decreases the number of
bacteria that can cause wound infections after the surgery.6
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Table I: Surgical (KFR) and phenol (KFP) treatment data in pilonidal sinus cases.

Treatment groups

M/F

Age

BMI

Number of
complications

Group 1 (N=111) Surgery (KFR)

68/43

15.58±1.42

20.67±2.33

9 (8.11%

Group 2 (N=208) Phenol (KFP)

98/110

15.52±1.36

21.10±2.77

10 (4.81%)

p:0.684

p:0.165

p:0.001

Surgical and non-surgical treatment approaches are available; however, the optimal treatment is debatable.1-3 There
are many reported approaches in the surgical treatment of
PSD, ranging in complexity from simple drainage to intricately designed multi-ﬂap closures.1
Today, the phenol application is starting to become popular
due to being a minimally invasive treatment, being easily
applied in adult age groups, and having good results. Phenol
has antiseptic, anesthetic, and strong sclerosant properties.
It is a white crystal solid at room temperature. It can become
liquid at higher temperatures.7 The epithelium in the sinus is
sclerosed with phenol. 2 It was reported that there were
smaller scars, less pain, faster wound healing, and early
return to work when the Crystallised Phenol application was
compared to Radical surgical excision.2,7 In this study, the
aim was to compare the results of PSD treatment with surgical treatment (karydakis method), and with crystallised
phenol treatment.

METHODOLOGY
A total of 319 patients who were treated for Pilonidal sinus in
the Adana Seyhan Public Hospital, Adana City Hospital, and
Hisar Intercontinental Hospital Pediatric Surgery between
January 2016 and December 2020 were retrospectively evaluated. The data of the patients were accessed through the
electronic medical record system. Gender and age, height
and weight, (for BMI), number of phenol applications, anesthesia type, operation duration, drainage usage (number of
days drained, drainage amount), post-operative hospital stay
duration, the duration for returning to school or daily activities, postoperative complications, infections, hematoma,
seroma and recurrence of all cases were retrospectively
obtained from the records. The checkups of patients were
also followed from the records. Patients who developed
complications or had troubles in treatment were reached by
phone and reevaluated. Systemic antibiotic treatment was
given before surgery to patients who were admitted with an
infection or abscess. The operation was performed after the
infection improved.
The surgery duration was determined as the duration
between the incision made with a scalpel and the last suture.
The phenol application duration was deﬁned as the duration
starting from the beginning of the procedure by protecting
the surrounding tissue with Nitrofurazone topical antibiotic
cream, to closing it with a medical dressing. The duration of
hospital stay was calculated from the day of surgery to the

day of discharge. The polyclinic control duration and results
of the patients were recorded.
The patients and their families chose the treatment method
in this study. The advantages and disadvantages of both
methods were told to the patients and their families and the
choice was left to the families. There was no compulsion to
prefer a particular method.
In both groups of patients, it was recommended to perform
depilation (laser or topical creams) to the area approximately
one month (4-8 weeks) before the operation, if possible, and
for patients who could not perform this, to shave the entirety
of the operation area one day before the surgery, if necessary. PSD patients aged 0-18 years were included in the
study. Patients with previous PSD surgery and sacrococcygeal
region anomalies were excluded.
Before the operation, the patients were informed about
general or regional anesthesia according to the pre-operative
evaluation of the anesthesia expert. The anesthesia method
and post-operative analgesic method were decided on with
the patients and their families. The operations were
performed with; general anesthesia, spinal anesthesia, sedo-analgesic anesthesia or local anesthesia. Caudal block was
applied for the purpose of post-operative analgesic, to
patients who preferred caudal block. Intravenous (acetaminophen, tramadol, pethidine) analgesic method was
applied to other patients. 05% bupivacaine hydrochloride was
inﬁltrated intralesional and subcutaneously for local anesthesia. Thirty to sixty minutes before the operation, prophylaxis
with cephazoline was applied to all patients. The procedure
was performed in the prone position. The sacrococcygeal
fascia was excised with an asymmetric ellipsoid i ncision,
including all cystic formations in the midline, approximately
2 cm lateral to the intergluteal sulcus, including all pits in
the gluteal region. If the midline defect was not suitable for
primary closure, it was closed with an adipo-cutaneous ﬂap
prepared from the opposite side of the elliptical incision
pole. The ﬂap was sutured to the base and lateral tissues. A
hemovac drainage was placed under the ﬂap in all patients
(the Karydakis method).8-10 The patients were hospitalised for
1 night because the postoperative pain may be excessive
and close follow-up may be required. The patients who did
not have excessive drainage from the drain were discharged
by removing the drain. Absorbable PDS threads were
preferred for subcutaneous sutures. The skin was closed
with a vertical mat using a monoﬁlament non-absorbable
strip.
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Prophylaxis was applied with 1. generation cephalosporin to
all patients thirty to sixty minutes before the operation. The
application was conducted in the operating room in the
prone position under local anesthesia. The skin was cleaned
with 10% povidone-iodine. The pits were identiﬁed. The pits
that were clogged from granulation, ﬁbrin, shed hair and
other reasons, were opened with a ﬁne-tip wedge and
debrided with a curette. The sinus tract was identiﬁed with
the help of a branule. Nitrofurazone topical antibiotic cream
was applied to the surrounding tissue to protect the skin
before the crystallized phenol application. As explained in the
application of Dogru et al., the crystallised phenol was placed
into the sinus with the help of a clamp. The phenol that was
crystallized, quickly became liquid at body temperature and
ﬁlled the sinus. Phenol was left in its place for approximately
two minutes and then drained by pressing. The debris in the
sinus was also drained. The process was performed a second
7
time and drainage was done once again. The sinus area was
neutralized with 70% ethanol. The process was terminated
after the medical dressing and the patient was quickly
discharged. The application area was checked on the 15th day
of the procedure. A second application was not performed in
cases that had epithelization in the PSD area. The second and
third applications were performed after similar durations in
patients who did not have epithelization with the same technique. More than three applications were not performed.
Failure of the procedure was deﬁned as non-epithelialized
cases after three applications and recurring cases within
three months. The application was performed by the same
experienced surgical team (Figure 1).
The SPSS 25.0 (statistical package for social sciences,
Chicago, USA) program was used in the statistical analysis of
the data. Descriptive statistics were presented as mean ±
standard deviation (mean ± SD) for continuous variables,
and as numbers and percentages for categorical data. The
data diﬀerences between the groups were analyzed with the
student’s T-test (independent samples test) and Ki-Square
test (chi-square tests). The value p<0.05 was accepted to be
statistically signiﬁcant.

Figure 1: Crystallised phenol procedure.

RESULTS
Of the patients included in the study, 166 (52%) were male
and 153 (48%) were female. The mean age was calculated
as 15.5 ± 1.4 years. 111 (34.7%) patients were treated with
surgical repair and 208 (65.3%) patients were treated with
crystallised phenol method. The demographic and clinical
characteristics of the patients are presented in Table I. The
mean withdrawal time of the drains placed under the ﬂaps in
the surgical group was 1.2 days and the mean amount of
drainage was 15.33 ml.
654

Figure 2: Complication percentages in treatment group in
pilonidal sinus cases.

Complications such as wound infections, seroma, wound
dehiscence, and hematoma were evaluated. Complications
developed in 11 (9.9%) patients who underwent surgery and
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12 (5.7%) patients who underwent phenol. Seven (30.4%) of
23 cases with BMI >25 were treated surgically. Complications developed in 8 (34.78%) of 23 cases with BMI >25.
Complications developed in 12 (4.05%) of 296 patients with
BMI <25. Complications developed in 19 (5.96%) of 319
cases with pilonidal sinus. Complications developed in 7
(50%) of 14 patients with both BMI >25 and hairy type
(Figure 2) phenol group patients underwent day surgery and
were not admitted to the hospital. The mean hospital stay in
the surgery group was 1.6 ± 0.4 days. The mean time to
return to school was 2.8 ± 1.02 days in the phenol group
and 12.3 ± 2.2 days in the surgery group. After the ﬁrst
phenol injection session, a second session was required in
32 (15.35%) patients. The complaints of 16 (7.6%) patients
continued after the second session. At the end of the third
session, four patients completely recovered with phenol
treatment. Twelve (5.7%) patients did not improve despite
multiple sessions of phenol application. Recurrence occurred
in 7 (6.3%) patients in the surgical group. The mean followup period was 12.56 (11-16) months in the surgical group
and 14.52 (10-18) months in the phenol group.

DISCUSSION
PSD is a chronic inﬂammatory disease. It is not rarely seen
in children and its onset is often during adolescence.1 PSD
can decrease quality of life and can cause morbidities in
diﬀerent degrees.1,11,12 Thus, PSD treatment and management in children are important. The ideal treatment to be
preferred in PSD should be simple and eﬀective. The short
period of hospital stays, less need for analgesic, low complication rates, quick recovery, return to school or daily activities in a short time, low recurrence rates, and least scar
tissue should be targeted. 1-3,5 The existing treatment
methods cannot meet all expectations.1 Diﬀerent surgical
methods are frequently used. Excision and primary repair
have been preferred for years in uncomplicated cases due to
their low recurrence rates and easy application technique.
We used the Karydakis method, which is an excision and
primary closure technique, in our patients in the Surgical
group.8-10,13
Phenol has antiseptic, anesthetic, and strong sclerosant properties.7,11,12 Liquid or crystallised phenol can be used in PSD
treatment. In our study, crystallized phenol was used due to
concerns such as high rates of fat necrosis, damage to
surrounding tissue, and the quick diﬀusion of liquid phenol
to healthy tissues.8,14
PSD aﬀects young men more; it is rarely seen under the age
of 12 and over the age of 40 years.1,12,13 The highest incidence is detected in the 15-24 years age group. 15 In this
study, 52% of the patients were male with the mean age
was 15.5 ± 1.4 years. This was consistent with the
literature.1,2

The treatment of PSD with crystallised phenol has less peri

operative pain and shorter post-operative rest duration
compared to surgical treatment methods. There is no need
to stay at the hospital since the patients can return to daily
6
activities after the procedure. Similarly, in this study
shorter hospital stays duration and shorter time to return to
school and similar activities in the crystallised phenol group
after the procedure were found.
Reviewing the minimal invasive procedures performed in the
treatment of PSD in terms of surgery length, it is shorter
compared to surgical methods with ﬂaps. Pronk et al.
reported in their research that the respective average procedure duration of patients treated with phenol was 18.6 ± 6.8
16
minutes, and 33 (± 3) minutes in surgical technique. In this
study, we found the average procedure duration of each
application as 12.42 +2.6 minutes in the phenol group and
39.40 ± 8.32 minutes in the surgical group. The procedure
duration was signiﬁcantly shorter in the crystallised phenol
group than in the surgical group.
One of the most important advantages of minimally invasive
procedures in PSD treatments is the duration of hospital
stay. In the crystallised phenol application, patients are
treated without staying at the hospital. Gurer et al. reported
in their study that the average duration of hospital stay in
patients treated with the Karydakis method is four days.17 In
this study, the average duration of hospital stay in the surgical group was 1.6 ± 0.4 days. Patients in the group that was
treated with crystallised phenol received day-case treatment. The duration to return to daily life and activities such
as school are other important parameters to consider in PSD
treatment.
Routine cavity drainage is recommended to reduce the risk
of seroma, hematoma, abscess, wound dehiscence, and
infection in surgical methods with ﬂaps applied in PSD.17
Studies have reported that 2.4% of the patients developed
seroma after drainage.18 Yıldız et al. reported 1.55% seroma
in their study. 19 In the present study, a drain was placed
under the ﬂap in patients in the surgical group who could not
be primarily closed and the ﬂap was turned. In this group,
seroma developed in 3 (2.7%) patients, and hematoma
developed in 4 (3.6%) patients. When compared with the
literature, the seroma and hematoma rates in our study
were similar to the literature.18,19
In studies evaluating crystallized phenol treatments, the rate
of developing one or more complications is reported to be
0%-16%.1,2,12,20 In this case series, the complication rate was
8.11% in the surgical group and 4.81% in the crystallised
phenol group. More complications were seen in the surgical
group than in the phenol group.
The overall combined risk of recurrence rate for excision and
non-midline primary closure is 6% (1-15%).12 The recurrence
rates for patient series related to Karydakis ﬂap method is
reported as 4.6-2.4%.8,20 The surgical removal of all sinuses
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and closure of the cavity with a ﬂap brings surgical risks
along with low recurrence rates. The crystallized phenol application is an eﬀective treatment option with low recurrence
rates.6 Stauﬀer et al. reported that recurrence rates increased
to 1.6% in 12 months for non-midline closure and to 6.7% in
10 years in adults.21 In their study, Hardy et al. reported an
8% recurrence rate after non-midline closure in children with
12
a median follow-up of only 25.5 months. Excision and
secondary recovery were found to have the worst average
recurrence risk in children (26%), while in adults this procedure had the best recurrence rates (1.5% at 12 months and
13% at 5 years). In this study, the recurrence rate in the surgical group was 6.3%, similar to the literature. In studies recommending the use of PSD phenol, the success of the treatment
is reported between 59% and 95.1%.1,2,12 In those that were
unsuccessful, phenol can be applied again, Girgin et al.
reached a 64.5% recovery rate after one phenol application,
22
and 95% recovery with two or more applications.
In this study, the recurrence rate after all applications was
6.3% in the surgical group and 5.7% in the phenol group.
In the phenol group patients, more than one session of
phenol injection was necessary for 32 patients. Complete
recovery was achieved in 20 (9.6%) patients with multiple
phenol applications.
There are diﬀerent studies explaining the relationship
between PSD, BMI, and hairy body types. It is stated that high
BMI is an important risk factor for more complications and
recurrence.23,24 In a study, operative time, average hospital
stay, and postoperative complications were found to be
higher in obese patients compared to non-obese patients.8 In
2
this study, 7 (30.4%) of 23 patients with BMI >25 Kg/m were
treated with PSD surgically. Complications developed in 8
(34.78%) of 23 cases with BMI >25 Kg/m 2 . Complications
developed in 12 (4.05%) of 296 cases with BMI <25 Kg/m2.
Complications developed in 19 (5.96%) of 319 patients with
pilonidal sinus. Complications developed in 7 (50%) of 14
patients with both BMI >25 and hairy type. Therefore, if the
body is hairier than normal and the BMI is higher than 25, the
rate of complication development is clearly high. While the
complication rate was 5.96% in the complete series, it
increased to 50% in hairy patients and those with BMI higher
than 25 Kg/m2.

performed on selected cases with high success, low complications, hospitalisation, and early return to activities such as
schooling.
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