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Abstract
Objective. The objective of this work was to compare excision 

with primary closure according to Karydakis technique (KT) with 
en bloc resection with secondary healing (EB) in the treatment of 
pilonidal sinus in adolescents.

Materials and methods. An observational, retrospective, 
multi-center study was carried out in adolescent patients (11-18 
years old) diagnosed with pilonidal sinus and undergoing surgery 
from 2011 to 2017. Patients were divided into 2 groups: KT (pedi-
atric surgeons) and EB (general surgeons).

Results. Our sample consisted of 61 patients (KT: 26 patients; 
EB: 35 patients). Mean total recovery time (days) was significantly 
shorter in the KT group (37.77 KT vs. 107.76 EB, p<0.001). In terms 
of postoperative complications, no differences were noted regarding 
overall complication rate (53.8% KT vs. 40% EB). However, dif-
ferences were found in postoperative bleeding (0% KT vs. 25.7% 
EB, p=0.005), seroma occurrence (23.1% KT vs. 0% EB, p=0.003), 
and surgical wound dehiscence (42.3% KT vs. 8.6% EB, p=0.002). 
Recurrence rate was lower in the Karydakis group than in the en 
bloc resection group (4% vs. 28.6%, p=0.015).

Conclusions. Both surgical techniques (KT and EB) are accept-
able and safe, but in our study, Karydakis technique demonstrated 
to be more effective than en bloc resection with secondary closure, 
since it allowed for shorter recovery times and lower recurrence rates. 
Therefore, Karydakis surgical technique can be an excellent alterna-
tive in the treatment of pilonidal sinus in the adolescent population.

Key Words: Pilonidal sinus; Adolescents; Karydakis; En bloc 
resection.

Sinus pilonidal durante la adolescencia: ¿existe el 
abordaje quirúrgico ideal?

Resumen
Objetivos. El objetivo de este trabajo es comparar la escisión 

con cierre primario según la técnica de Karydakis (TK) y la exéresis 
en bloque con cicatrización por segunda intención (EB), para el 
tratamiento del sinus pilonidal en adolescentes.

Material y métodos. Estudio observacional, retrospectivo y 
multicéntrico en pacientes en edad adolescente (11-18 años), con 
diagnóstico de sinus pilonidal e intervenidos entre 2011-2017, di-
vididos en 2 grupos: TK (cirujanos pediátricos) y EB (cirujanos 
generales).

Resultados. Presentamos una muestra de 61 pacientes (TK: 
26 pacientes y EB: 35 pacientes). El tiempo medio (días) de re-
cuperación total fue significativamente más corto en el grupo TK 
(37,77 TK vs 107,76 EB; p< 0,001). En cuanto a las complicaciones 
postoperatorias, no se encontraron diferencias respecto a la tasa 
global de complicaciones (53,8% TK vs 40% EB). Sin embargo, se 
demuestran diferencias en el sangrado postquirúrgico (0% TK vs 
25,7% EB; p= 0,005), aparición de seroma (23,1% TK vs 0% EB; 
p= 0,003) y dehiscencia de herida quirúrgica (42,3% TK vs 8,6% 
EB; p= 0,002). La tasa de recurrencia ha sido menor en el grupo de 
Karydakis respecto al grupo de exéresis en bloque (4% vs 28,6%; 
p= 0,015).

Conclusiones. Ambas técnicas quirúrgicas son aceptables y 
seguras, pero en nuestro estudio la técnica de Karydakis se ha mos-
trado más eficaz que la exéresis en bloque con cierre por segunda 
intención, ya que requiere un menor tiempo de recuperación del 
paciente, con una tasa de recurrencia inferior. Por ello, la técnica 
quirúrgica de Karydakis puede suponer una alternativa excelente en 
el tratamiento de la enfermedad pilonidal en población adolescente. 

Palabras Clave: Sinus pilonidal; Adolescentes; Karydakis; Exé-
resis en bloque.

INTRODUCTION

Pilonidal sinus is a chronic inflammation of the midline 
of the sacrococcygeal region. Today, it has an incidence 
of 26 cases per 100,000 inhabitants. It mostly occurs in 
male adolescents(1,2). 
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Pilonidal sinus typically starts with an acute episode 
of abscess in the sacrococcygeal region, which leads to 
significant pain and discomfort(2). 

Multiple individual factors associated with the occur-
rence of pilonidal sinus have been described, such as male 
sex, young age, and overweight(3). However, in his work, 
Karydakis(4) described three fundamental factors inherently 
related to the development of this pathology – abundant 
body and intergluteal hair, an external force facilitating hair 
insertion into the skin, and the underlying vulnerability 
of the skin in the intergluteal cleft. Even though the first 
two could be influenced and changed by personal hygiene 
and lifestyle, surgery is the only way to have an impact 
on the third.

Indeed, surgery remains the gold standard treatment, 
in spite of the new modalities developed in the last years 
(fibrin glue, laser procedures, etc.)(6,7). Surgical procedures 
are increasingly simple, with shorter hospital stays, lower 
morbidity rates, and less postoperative care required(5,8). 
As a result of this, off-midline primary closure techniques 
have prevailed over midline locations, with better postop-
erative results(5,9).

However, publications comparing resection with sec-
ondary healing – which is still in use – with off-midline 
closure are limited(2,10). 

The objective of this work was to compare excision 
with primary closure according to Karydakis technique 
with en bloc resection with secondary healing in the treat-
ment of pilonidal sinus in adolescents.

MATERIALS AND METHODS

A retrospective, multi-center study of patients operated 
on by pediatric surgeons and general surgeons was carried 
out. The same selection criteria were used in all cases.

Adolescent patients (11-18 years old according to 
international criteria) diagnosed with pilonidal sinus using 
pilonidal sinus clinical criteria, and undergoing surgery 
from January 2011 to December 2017, were included. The 
sample consisted of 61 patients, who were divided into two 
groups according to the surgical technique used – pediatric 
surgeons used Karydakis technique(4,10,11) (Fig. 1) (KT), and 
general surgeons used en bloc resection with secondary 
closure (EB).

Both groups were compared based on 14 variables 
classified as epidemiological variables, early postoperative 
complications, recovery time, and recurrence.

Within these variables, recurrence was defined as the 
formation of an abscess or a serosanguinous or purulent 
drainage through the incision line, or of a new fistulous ori-
fice at any given time following complete wound healing.

Follow-up consultation time was defined as the number 
of days the patient spent at the specialist’s consultation 
for check-up purposes until being discharged as a result 

of favorable clinical progression. Total recovery time was 
established as the period of time during which the patient 
required wound healing at a primary healthcare facility 
before returning to normal activity.

Statistical analysis was performed using the IBM SPSS 
Statistics 22.0® software. First, a descriptive analysis of the 
sample using relevant central tendency measures accord-
ing to the type of variable studied was carried out. The 
association of qualitative variables was studied using the 
Chi-square test or Fisher’s exact test, and the comparison 
of quantitative data was performed using Mann-Whitney 
U test. Statistical significance was established at p< 0.05. 
All intervals were calculated with a 95% confidence.

This study was approved by each of the healthcare 
facilities involved. It complies with patient data protection 
legislation as established by the EU General Data Protec-
tion Regulation (GDPR).

RESULTS

The sample consisted of 61 patients, who were divided 
into two groups according to the surgical technique used 
– Karydakis technique (KT) = 26 patients, and en bloc resec-
tion with secondary closure (EB) = 35 patients. Regarding 
sex distribution, 61.5% of patients in the Karydakis tech-
nique group were female, and 38.5% were male. However, 
in the en bloc resection group, 45.7% of patients were female 
and 54.3% were male. Mean age in the Karydakis technique 
group was 13.38 ± 1.17 years, and mean age in the en bloc 
resection group was 16.66 ± 1.16 years. In terms of weight, 
mean weight in the Karydakis technique group was 63.58 
± 16 kg, with a mean body mass index (BMI) of 24.79 ± 
5.04, while mean weight in the en bloc resection group was 
72.32 ± 13.24 kg, with a mean BMI of 23.73 ± 2.79. Weight 
differences were statistically significant (p= 0.024), but BMI 
differences were not (p= 0.367) (Table 1).

As for postoperative complications, no statistically sig-
nificant differences were found in overall complication 
rate (53.8% KT vs. 40% EB), in the individual analysis of 
certain variables such as hematoma incidence (3.8% KT 
vs. 0% EB), or in surgical wound infection (43.1% KT vs. 
56.9% EB). However, statistically significant differences 
were noted in terms of postoperative bleeding (0% KT vs. 
25.7% EB, p= 0.005), seroma occurrence (23.1% KT vs. 
0% EB, p= 0.003), and surgical wound dehiscence (42.3% 
KT vs. 8.6% EB, p= 0.002) (Table 2). Recurrence rate was 
lower in the Karydakis technique group than in the en bloc 
resection group (4% vs. 28.6%, p= 0.015), this difference 
being statistically significant, too.

Mean postoperative follow-up consultation time 
was shorter in the EB group (137.31 KT vs. 56.3 EB, 
p< 0.05). However, mean total recovery time was signifi-
cantly shorter in the KT group (37.77 KT vs. 107.76 EB, 
p< 0.001) (Table 3). 
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DISCUSSION

The surgical technique to be used in the treatment 
of pilonidal sinus remains one of the most controversial 
issues of discussion(8,9). Multiple procedures have been 

developed, but none of them has prevailed as the tech-
nique of choice(3,13). These procedures can be classified 
into two large groups: on the one hand, en bloc resection 
with secondary healing, which has traditionally been one 
of the most widely used procedures as it is simple and 

Figure 1. The surgical technique used is the 
classic procedure proposed by Karydakis GE(11), 
which involves an asymmetric resection of the 
damaged area by lateralizing the surgical suture, 
creating a flap from the medial border to cover 
the defect and close the wound, while avoiding 
the intergluteal fold. 

Table 1. Epidemiological analysis. 

Epidemiology Karydakis technique (KT) n=26 En bloc resection (EB) n=35 Statistical significance

Sex Female (16): 61.5%
Male (10): 38.5%

Female (16): 45.7%
Male (19): 54.3%

 

Mean age 13.38 ± 1.17 16.66 ± 1.16 p<0.001
 Mean weight 63.58 ± 16 72.32 ± 13.24 p=0.024
BMI 24.79 ± 5.04 23.73 ± 2.79 p=0.367
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safe(2,3); and on the other hand, all new techniques based 
on diseased tissue excision with primary closure, which 
typically involve a flap(7,8). 

Most recently, the latter have been gaining importance 
at many healthcare facilities, since they allow for quicker 
recovery times and have acceptable morbidity rates(6,14). 
However, there are two types of closure techniques within 
this group – midline closure techniques, which have sig-
nificant postoperative morbidity and recurrence rates as 
described in multiple studies(2,15), and off-midline closure 
techniques, which have been clearly demonstrated to be 
superior(9,14). 

Karydakis technique(4,11), which was analyzed in this 
study, belongs to the last subgroup. It was described with 
the purpose of establishing a simple, easily reproducible 
procedure(16,17), with shorter recovery times and lower 
recurrence rates. This technique has given rise to others, 
such as Bascom technique, which involves a less radical 
resection, but does not offer better results(18,19). 

The objective of this work was to compare Karydakis 
technique(4,11) with the traditional en bloc resection with 
secondary closure, since most studies today are focused 
on comparing off-midline closure and flap techniques with 
each other, or with newer techniques(20,21). However, en 
bloc resection with secondary closure is still commonly 
performed at many healthcare facilities for the treatment of 
pilonidal sinus in adolescents – not just pediatric surgery 
institutions, but also many general surgery departments 
where teenagers are treated(22). 

A statistical analysis of patient characteristics was 
carried out (Table 1), with statistically significant differ-

ences in terms of age (KT 13.38 vs. EB 16.66, p< 0.001) 
and weight (KT 63.58 vs. EB 72.32, p= 0.024). This may 
be explained by the fact patients from the en bloc resec-
tion group, who were operated on at a general surgery 
department, were slightly older than those undergoing 
Karydakis technique, which was performed at a pediatric 
surgery department. However, since our analysis found 
no statistically significant differences regarding BMI, the 
two patient groups can be regarded as comparable. This 
suggests obesity was not a risk factor for postoperative 
complication occurrence in this study. 

As it is the case with other surgical techniques with 
primary closure, Karydakis technique has surgical wound 
related complications, such as wound infection, formation 
of seromas or hematomas, and wound dehiscence, which 
are the most frequent ones. These have been analyzed by 
various studies over the years, with highly inconsistent 
and sometimes inconclusive data(22). In 2005, Peterson et 
al.(23) published a comparative study of 97 patients under-
going Karydakis technique vs. en bloc resection, with the 
latter having a greater proportion of postoperative compli-
cations in the first month (KT 25% vs. EB 34.8%). This 
is consistent with Keshvari et al.’s(2) findings following a 
321-patient prospective study comparing both techniques, 
where overall complication rate was lower in Karydakis 
technique (18.7%) than in en bloc resection (31.2%). How-
ever, our results are not consistent with previous studies, 
since complication rate was higher in Karydakis technique 
than in en bloc resection (53.8% vs. 40%), the difference 
not being statistically significant. This translates into a 
higher rate of seroma (23.1% vs. 0%) and hematoma (3.8% 

Table 2. Postoperative complications.

Postoperative complications 
Karydakis technique (KT) 

n= 26
En bloc resection (EB) 

n= 35 Statistical significance

Overall complication rate  14 (53.8%)  14 (40% ) p= 0.283 
Seroma 6 (23.1%) 0 (0%) p= 0.003 
Hematoma 1 (3.8%) 0 (0%) p= 0.242
Surgical wound infection 4 (15.4%) 6 (17.1%) p= 0.854
Postoperative bleeding 0 (0%) 9 (25.7%) p= 0.005 
Surgical wound dehiscence 11 (42.3%) 3 (8.6%)  p= 0.002 

Table 3. Pilonidal sinus recurrence rates and follow-up times.

Karydakis technique (KT) 
n= 26

En bloc resection (EB) 
n= 35 Statistical significance

Recurrence 1 (4%) 10 (28.6%) p= 0.015
Follow-up

Mean follow-up consultation time (days) 137.31 ± 30.42 71.63 ± 9.95 p< 0.05
Mean total recovery time (days) 37.77 ± 9.35 107.76 ± 14.60 p< 0.001
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vs. 0%) in Karydakis technique. This inconsistency could 
be explained by the fact this study featured a comprehen-
sive, breakdown analysis of all complications potentially 
associated with pilonidal sinus surgery. 

On the other hand, surgical wound infection and post-
operative bleeding rates were higher in en bloc resection. 
Regarding surgical wound infection, our rate in Karydakis 
technique (15.4%) was lower than that found in other stud-
ies such as Bali et al.’s(24) (23.4%). However, these results 
differ from those published by Keshvari et al.(10), where 
infection rate was higher in Karydakis technique (KT 5% 
vs. EB 0%), which implies primary tissue closure(2,10). Such 
discrepancy could be due to the fact different criteria are 
used when it comes to defining surgical wound infection 
occurrence.

Wound dehiscence is another frequent complication. 
Techniques with primary closure are inherently associated 
with higher wound dehiscence rates, as it was the case in 
Ekici U et al.’s work(25), which compared various tech-
niques, or in ours, with a statistically significant higher 
dehiscence rate in Karydakis technique. However, it should 
be noted that of the 11 instances of wound dehiscence, only 
one was total, the remaining ones being limited to a mini-
mal partial opening of the wound. This was also described 
by Keshvari et al.(2), with most dehiscence instances being 
partial, consistent with our results. 

Recurrence rate is another important factor to be con-
sidered when choosing the most adequate surgical tech-
nique(26). In our study, recurrence rate was lower with 
Karydakis technique (KT 4% vs. EB 28.6%, p=0.015). In 
spite of being higher, these rates are consistent with those 
reported in other publications such as Keshvari et al.’s(2) 
(KT 1.2% vs. EB 7.5%) or Stauffer et al.’s meta-analy-
sis(27), according to which Karydakis technique also has a 
lower recurrence rate as compared to other methods such 
as en bloc resection. This could be explained by the fact 
Karydakis technique involves a large excision, which could 
resect hidden pathological areas in the subcutaneous tissue, 
and also because the sacrococcygeal cleft is flattened, thus 
displacing the scar from the deep intergluteal fold(2,4,27). 

In terms of follow-up consultation time, it was unsur-
prisingly longer in patients undergoing Karydakis tech-
nique (KT 137.31 ± 30.42 days vs. EB 71.63 ± 9.95 days), 
given the characteristics of the procedure and the fact it 
is a novel one, which requires a stricter control. However, 
total recovery time (KT 37.77 ± 9.35 days vs. EB 107.76 ± 
9.95 days, p< 0.001) is a much more important parameter, 
since the patient’s daily activity is greatly impacted by the 
presence of an open wound requiring cures and poten-
tially a long time to heal. This is all the more important 
in children and adolescents, where convalescence has a 
deep impact on education, physical activity, and social 
interaction(22,28). Therefore, based on the results achieved 
in this study and supported by Keshvari et al.(2,10), it can 
be stated that Karydakis technique has a key advantage 

in the treatment of pilonidal sinus in adolescents, since it 
allows for significantly shorter total recovery times than 
en bloc resection. 

To sum up, treatment of pilonidal sinus with off-mid-
line primary closure techniques has a number of advan-
tages as compared to en bloc resection with secondary 
healing(27,28). This work suggests resorting to Karydakis 
technique, since it is one of the most widely used within the 
first group and offers better results than other procedures. 

However, minimally invasive surgical treatment of 
pilonidal sinus should be increasingly considered(29,30), 
since it is showing promising results. Techniques such 
as PEPSiT (Pediatric Endoscopic Pilonidal Sinus Treat-
ment)(31,32) or Pit Picking(33,34) may become the new gold 
standard for pilonidal sinus treatment in the future, with 
classic techniques being limited to complex(35), advanced, 
or recurrent cases(36). In spite of this, further prospective, 
randomized studies are required to confirm these promising 
initial results.

Study limitations
The small sample size of the study and its retrospective, 

non-randomized nature – which means there might be a 
selection bias – stand as a significant limitation. Another 
important limitation lies in the fact it is a multi-center 
study, which means patients were operated on by different 
surgical teams and healed at different healthcare facilities, 
potentially leading to differences in the type of healing.

CONCLUSIONS

Both surgical techniques (KT and EB) are acceptable 
and safe, but in our study, Karydakis technique demon-
strated to be more effective than en bloc resection with 
secondary closure, since it allowed for shorter recovery 
times and lower recurrence rates. Therefore, Karydakis 
surgical technique can be an excellent alternative in the 
treatment of pilonidal sinus in the adolescent population. 
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