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Rezumat

Introducere:  Nu s-a ajuns la nici un consens în ceea ce priveşte 
tehnicile de tratament ale bolii pilonidale sacrococcigiene (PD).
Tehnicile chirurgicale preferate sunt procedurile Karydakis (KP) şi
clapa Limberg modificată (MLF). Din cauza perioadei lungi de
urmărire a pacienţilor şi a timpului îndelungat până la reluarea
activităţilor zilnice, complicaţiile postoperatorii crează un disconfort
puternic. Prin prezentul studiu ne-am propus să determinăm factorii
de risc pentru posibile complicaţii şi mai ales recurenţa la pacienţii
care sunt supuşi tratamentului chirurgical pentru PD.
Metode: Acesta este un studiu retrospectiv de şapte ani, care a fost
realizat în perioda ianuarie 2011 - ianuarie 2018, în cadrul căruia
au fost evaluaţi opt sute patruzeci şi unu de pacienţi. Aceeaşi
tehnică - aceeaşi abordare chirurgicală a fost folosită pentru toţi
pacienţii implicaţi. Toate cazurile au fost împărţite în două grupuri:
KP (n = 417) şi MLF (n = 424).
Rezultate:  Nu s-a găsit nicio diferenţă semnificativă între grupurile
KP şi MLF în ceea ce priveşte vârsta, sexul, IMC, fumatul, istoricul
drenării acute de abces (HAAD), momentul eliminării suturii,
perioada de urmărire, seromul, hematomul, dehiscenţa, infecţia
rănilor (WI), durere şi recurenţă. În acest studiu, perioada de
urmărire a pacienţilor a fost de 48,6 ± 21,4 luni în grupul KP şi 48,2
± 21,7 luni în grupul MLF (medie ± SD). S-a constatat că scorul
American Society of Anesthesiologists (ASA) a fost mai mare în
grupul KP. În timp ce durata medie a operaţiei (DO) a fost mai scurtă
în grupul KP, perioada de îndepărtare a scurgerii, perioada de 
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spitalizare şi revenirea la activitatea zilnică (RDA) au fost mai lungi. A existat un efect de
îmbunătăţire stabilit al IMC, HAAD, DO şi RDA asupra dezvoltării complicaţiilor timpurii (CE) în
ambele grupuri şi a scorurilor ASA asupra dezvoltării CE în grupul KP. Rata de recurenţă a fost 
determinată a fi de 6% în CP şi de 4,72% în grupurile MLF. În ambele grupuri s-a constatat că 
dehiscenţa sau WI sunt factori de risc pentru recurenţă.
Concluzie:  Deşi DO-ul său este scurt, tehnica KP prezintă unele dezavantaje, cum ar fi HP prelungit
şi RDA întârziată. O corelaţie pozitivă semnificativă a fost găsită între diverşi factori, cum ar fi IMC
mai mare, prezenţa HAAD, DO prelungită, ADR prelungită şi dezvoltarea EC în ambele grupuri. Am
ajuns la concluzia că dehiscenţa şi WI de la CE pot fi evaluaţi ca factori de risc independenţi pentru
reapariţie. De asemenea, am concluzionat că reapariţia poate fi prevenită dacă îngrijirea plăgii este
realizată cu atenţie la pacienţii la care a apărut dehiscenţă sau infecţie a plăgii.

Cuvinte cheie: boala pilonidală, procedura Karydakis, clapa Limberg modificată, dehiscenţa,
infecţia rănilor, recurenţa

Abstract
Background:  There is no widespread consensus in treatment techniques of sacrococcygeal pilonidal
disease (PD). Among surgical techniques, especially Karydakis procedure (KP) or modified Limberg
flap (MLF), are frequently preferred. Causing prolonged follow-up and return to daily activity, post-
operative complications are very annoying. We aimed to determine risk factors for possible 
complications and especially recurrence in the patients undergoing surgical treatment for PD.
Methods:  This is a seven-year retrospective study, which was conducted between January 2011 and
January 2018. Eight hundred forty-one patients were evaluated in this work. We performed the
same technique-the same surgeon approach in our surgical treatment. All cases were divided into
two groups as KP (n=417) and MLF (n=424).
Results:  It was found no significant difference between the KP and MLF groups in terms of age,
gender, BMI, smoking, history of acute abscess drainage (HAAD), the timing of suture removal, the
follow-up period, seroma, hematoma, dehiscence, wound infection (WI), pain and recurrence. In this
study, the follow-up period of patients was 48.6 ± 21.4 months in KP group and 48.2 ± 21.7 months
in MLF group (Mean ± SD). American Society of Anesthesiologists (ASA) score were found to be
higher in the KP group. While mean duration of operation (DO) was shorter in the KP group, the
timing of drain removal, hospitalisation period and return to daily activity (RDA) were longer. There
was an established enhancing effect of BMI, HAAD, DO, and RDA on the early complications (EC)
development in both of the groups, and of ASA scores on the EC development in the KP group. The
rate of recurrence ratio was determined to be 6% in the KP and 4.72% in the MLF groups. In both
of the groups, dehiscence or WI was found to be risk factors for recurrence.
Conclusion: Although its DO is short, KP technique bear some of the disadvantages such as pro-
longed HP and delayed RDA. A significant positive correlation was found between various factors
such as higher BMI, presence of HAAD, prolonged DO, prolonged RDA and the development of EC
in both groups. We concluded that dehiscence and WI from EC may be evaluated as independent
risk factors for recurrence. We also concluded that recurrence may be prevented if wound care is 
carried out carefully in the patients who developed dehiscence or wound infection.

Key words: pilonidal disease, Karydakis procedure, Limberg Flap, dehiscence, wound infection,
recurrence



Chirurgia, 114 (4), 2019 www.revistachirurgia.ro 477

Could Early Postoperative Complications be Considered as Risk Factor for Recurrence after Pilonidal Sinus Surgery?

Introduction

Pilonidal disease (PD) is a common chronic 
disease caused by the chronic irritation and 
secondary infection of hair follicles often located
in the gluteal cleft (1–3). It was initially
described in 1833 by Herbert Mayo (1).
Incidence of PD is between 26-700 / 100,000. It
primarily affects young adults and is three
times more common in men than in women
(1,3–8).

PD is the most often seen health problem
worldwide. The main predisposing factors
include family history, obesity (such as deep
natal cleft), long-lasting sitting, chronic trauma
and irritation such as driving, occupation, poor
local hygiene, dark skin color and hairiness
(3,7,9). PD is a significant cause of morbidity
and loss of work productivity (4,10,11).
Currently, the most widely accepted view is
that a disease acquired nonliving hair creates a
foreign body reaction in subcutaneous tissue
and causes the formation of an abscess and
sinus (1,5,9,12–14).

In the acute abscess of PD, treatment should
be done with un-roofing and drainage. Delayed
definitive surgery is often preferred after
abscess drainage (8,15). There has been no 
consensus on the treatment of chronic PD.
There is consensus that chosen of ideal surgical
technique should eliminate disease (cure); 
minimizing the length of hospital stay, return to
normal daily activity, duration of wound care,
postoperative pain, skin scarring, recurrence
rate and postoperative complications (7,14–16).
Frequently preferred PD treatment methods
are off-midline primary closure techniques
(OMPCT). Excision with open healing (OH)(1),
excision with marsupialization(1), excision 
with primary closure (4,16), excision with flap
closure such as Karydakis, Limberg, V-Y
Techniques (5,12,17–19) may be selected as 
surgical procedures in the chronic case. It is
undeniable fact that wound care and personal
hygiene are critically important factors for PD
patients during the postoperative period.

We aimed to determine risk factors for 
possible complications and especially recurrence
in the patients undergoing surgical treatment

for PD. Thus, we evaluated the results obtained
from the PD patients treated with modified KP
or Modified Limberg Transposition Flap (MLF)
techniques (5,17). The effects of both preopera-
tive and operative factors on morbidity were
also evaluated.

Methods

This study includes nine hundred consecutive
patients. The patients, who underwent flap
technique procedure for the treatment of
chronic PD, belong to either KP (n = 450) or
MLF (n = 450) groups.  Procedures were done
at three medical centers: Department of
General Surgery, Cerrahpasa Faculty of
Medicine, Istanbul University-Cerrahpasa,
Istanbul, Turkey, Department of General
Surgery, Lutfiye Nuri Burat Government
Hospital, Istanbul, Turkey, and Department of
General Surgery, Esenyurt Necmi Kadıoglu
Government Hospital, Istanbul, Turkey
between January 2011 and January 2018 and
all patients gave their consent before the 
operations. This retrospective study was 
carried out according to the Declaration of
Helsinki with the approval of the Cerrahpasa
Institutional Review Board (IRB) (IRB) date/
number: March 07, 2018 / 89608). The selection
of the type of surgical procedure was realized
with the surgeons’ choice and the patients’ 
consent. Patients who did not give one of these
surgical techniques were operated using 
different techniques, but were excluded from
the study. Uniform flap techniques were 
performed by following surgeons T.D., MD (for
MLF), S.D., MD (for KP) and Z.C., MD (for KP).
We followed the same technique-the same 
surgeon approach in our surgical treatment.
Patients with acute abscess, psychiatric 
disorders and coagulopathy were excluded from
the study. Patient interviews were conducted by
phone. Fifty-nine patients total from the KP
(n=33) and MLF (n=26) groups were not 
followed up and excluded from the study. The
patient files were evaluated and then demo-
graphic variables, BMI, American Society of
Anesthesiologists physical status classification
(ASA) scores, anesthesia application methods,
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surgical complications, and factors affecting
morbidity [smoking, history of acute abscess
drainage (HAAD), and duration of operation
(DO), etc.] were recorded. Surgical complica-
tions were divided into two groups as early
(seroma, hematoma, dehiscence, wound infec-
tion (WI), acute pain) and late (chronic pain
and recurrence).

Bowel preparation was not administered to
patients. The gluteal area surrounding the
intergluteal sulcus of each patient was first
shaved right before the operation. Following
the regional or general anesthesia, each patient
was brought to the Jack-knife position and both
hips of patients were then retracted laterally by
using medical adhesive tapes. The surgical area
and surrounding skin were cleaned with 10%
povidone iodine prior to operation. The anus
region was closed by a drape and excluded from
the surgical area. With the help of the
“Mosquito” clamp, hairs were removed from the
sinuses. One mL-diluted methylene blue was
injected slowly into the sinus tracts to define
the course and extension limits of the sinus.
This preparation was applied to all patients
with PD.

In the KP group, patients underwent
Karydakis flap described by Bessa (Fig. 1), after
an excision by using an asymmetric 
elliptical incision (17,18). An asymmetric 
elliptical incision was performed as follows: the
upper and lower ends of the ellipse were

planned to be approximately 2 cm lateral to the
middle line. Skin incisions were done by a
scalpel. Then an excision of disease affected 
tissue area and preparation of flap were 
performed. Diathermy was used only in hemo-
stasis. All sinuses and secondary openings were
removed to the sacral fascia. The medial side of
the wound was prepared with only superficial
damage to the underlying gluteus muscle fascia
at a distance of at least 5 cm to form a flap that
fits the entire length of the wound followed by
carefully draining under the flap and fixing the
flap to the sacral fascia with 0-0 polyglactin
sutures. Finally, the flap was fixed with
polyglactin 2/0 sutures placed 1 cm apart into
the subcutaneous tissue. The skin was sutured
with a vertical mattress technique using
polypropylene 3/0 stitches.

In the MLF group, after excision by 
rhomboid-shaped incision, patients received
fasciocutaneous flap (Fig. 2)  repair according to
LF technique modified by Mentes et al (5).
Excision was carried out based on the basic
principles of the KP technique. First flap's
cephalic apex was prepared in the midline and
caudal apex was done in the 2 cm to inferior
midline. Then, a fasciocutaneous rhomboid
transposition flap prepared from the 
corresponding gluteal region was placed in the
asymmetric rhomboid defect. The lower end of
the flap was completely freed and the rhomboid
defect was transposed medially to fill it without

Figure 1. Karydakis procedure. A. Preparation, B. After excision, C. Subcutaneous tissue was closed

AA BB CC



Chirurgia, 114 (4), 2019 www.revistachirurgia.ro 479

Could Early Postoperative Complications be Considered as Risk Factor for Recurrence after Pilonidal Sinus Surgery?

tension followed with caution to the drain
under flap. The fixing of flap was performed to
the sacral fascia with 0-0 polyglactin sutures
where 2/0 sutures were placed 1 cm apart into
the subcutaneous tissue area. Skin was sutured
by the technique used in KP.

A 12 French suction drain was placed
under the flap in both groups. When the 
volume of the drainage reached 10 milliliters /
24 hours or less in the following two days, the
drain was removed. 1500 mg Cefuroxime
axetil and 500 mg of metronidazole were
administered intravenously (IV) from the
route of the peripheral vein for the purpose of
antibiotic prophylaxis just before the opera-
tion and after 12 hour from operation. Two
doses of dexketoprofen - trometamol IV were
also administered for postoperative analgesia
in the first 48 hours. After 24th the postopera-
tive hour, parenteral antibiotics were switched
to oral tablets(500 mg cefuroxime axetil
tablets and 500 mg metronidazole tablets)in
order to prevent wound infection. Oral antibi-
otic administration were continued to patients
until the end of the first postoperative week.
In analgesia, 25 mg dexketoprofen tablets
were prescribed. Patients were advised to pay
close attention to their personal hygiene and
avoid excessive flexion of the hip joint for at
least 15 days. The patients were called for
check-up on the 7th day after discharge and on
the days when the sutures were scheduled for
removal. They were also recommended to 
epilate the hairs of the gluteal sulcus and 
surrounding area.

A physician who did not operate on these

patients communicated with them by phone,
and asked the following questions:

1. When did you start your daily activities,
such as sitting down or watching 
television, without feeling any discomfort
in the surgical area after discharge?

2. Did you have any problem with PD 
operation after the discharge? For 
example, PD recurrence, ongoing pain,
etc.

In both patients groups, we made phone
questionnaire for the postoperative 12th
month of the last surgical operation who were
included in our study.

Patients, who developed infections in the
surgical area,were prescribed with an oral
dose of 1g amoxicillin-clavulanate and 500 mg
metronidazole. In case of purulent infection,
stitches were removed from the suture line
allowing drainage followed by antibiotherapy.
Wound care was performed with a regular wet
dressing. Since patients with seroma did not
show any sign of infection, they were not 
prescribed antibiotic. Only needle aspiration
was applied to the patients. Patients who
developed hematoma were prescribed 
antibiotics and monitored daily. Wet dressing
was applied to patients with dehiscence 
followed by antibiotherapy procedure.

Categorical variables were expressed in 
percentages, and continuous variables were
depicted as mean ± standard deviation. In 
categorical variables, Chi-square test was used

Figure 2. Modified Limberg transposition flap. A. Preparation, B. After excision, C. The subcutaneous 
tissue was closed
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for comparison of two groups. Kolmogorov-
Smirnov test was used to test normality and
determine the distribution of continuous vari-
ables. Afterwards, for continuous variables,
independent t-test was used for comparison of
two groups. The p value of less than 0.05 was
considered significant. Number Cruncher
Statistical System-2007, Statistical Software
Package Program (NCSS 2007, Utah, USA)
was used for statistical analysis.

Results

There was no significant difference between the
KP and MLF groups in terms of age, gender,
body-mass index (BMI), smoking habits, history
of acute abscess drainage (HAAD), timing of

suture removal (TSR), follow-up period (FP),
seroma, hematoma, dehiscence, WI, pain and
recurrence (Table 1). Continuous variables
were found to be homogeneously distributed by
using the Kolmogorov-Smirnov test, (p>0.05).
The ASA scores, timing of drain removal (TDR),
hospitalization period (HP) and return to daily
activity (RDA) were found to be higher in 
the KP group than those in the MLF group
(Table 1). The number of PD patients 
underwent spinal anesthesia in the MLF group
was higher than that of the KP group. In the
MLF group, the duration of surgical operation
(DO) was found to be higher than that of the KP
group (Table 1).

In this study, the follow-up period of patients
was 48.6 ± 21.4 months in KP group and 48.2 ±

KP Group    MLF Group p
(n=417) (n=424)

Age (Years) 25.8±8.1 25.7±7.3 0.994
BMI (kg/m2) 26.7±4.0 26.4±3.1 0.218
Gender+ Female (%) 91 21.8% 115 27.1% 0.062

Male (%) 326 78.1% 309 72.8%
ASA+ 1 (%) 330 79.1% 415 97.9% 0.001*

2 (%) 87 20,9% 9 2.1%
Smoking+ Not Smoking (%) 170 40.7% 165 38.9% 0.583

Smoker (%) 247 59.2% 259 61.0%
Anesthesia Type+ General (%) 127 30.46% 53 12.50% 0.001*

Spinal (%) 290 69.54% 371 87.50%
HAAD+ None (%) 149 35.7% 135 31.8% 0.233

Yes (%) 268 64.3% 289 68.2%
DO (Minutes) 28.4±4.8 36.7±4.2 0.001*
HP (Days) 2.3±1.6 1.4±0.7 0.001*
TDR (Days) 4.9±0.8 1.4±0.7 0.001*
TSR (Days) 10.8±0.8 10.8±0.9 0.149
RDA (Days) 5.4±1.4 4.0±1.0 0.001*
FT (Months) 48.6±21.4 48.2±21.7 0.814
Early Complications+ Hematoma 10 2.40% 12 2.83% 0.834

Seroma 6 1.44% 10 2.36% 0.458
Dehiscence 34 8.15% 24 5.66% 0.265
Infection 11 2.64% 23 5.42% 0.065
Pain 2 0.48% 2 0.47% 0.997

Late Complications+ Chronic Back Pain 2 0.48% 2 0.47% 0.995
Recurrence 25 6.00% 20 4.72% 0.338

KP: Karydakis procedure, MLF: Modified Limberg flap. BMI: Body mass index, ASA: American Society of Anesthesiologists 
physical status classification scores, HAAD: History of acute abscess drainage, DO: Duration of operation, HP: Hospitalization period,
TDR: Timing of drain removal, TSR: Timing of suture removal, RDA: Return to daily activity, and FT: Follow-up time.+Chi-square test
was used for statistical analysis. In others, independent t test was used for statistical analysis. Continuous data are presented as
means ± SD (Standard Deviation), and categorical data are presented as number (percentage).*p< 0.05

Table 1. General characteristics according to patients groups 
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21.7 months in MLF group (Table 1).
We did not find a relationship between 

age, gender, smoking, HP, TDR, or TSR and
the appearance of early complications (EC)
development in both groups (Table 2).

We determined that high ASA scores had
an enhancing effect on the EC development in
the KP group. However, this relationship was
not established in the MLF group (Table 2).

There was an established enhancing 
effect of BMI, HAAD, DO, and RDA on the EC
development in both groups (Table 2). 

Recurrence was observed in 25 patients (6%)
in the KP group and in 20 patients (4.72%) in
the MLF group (Table 1). The patients who
developed recurrence were treated by KP, open
healing (OH) or marsupialization techniques as

re-operation techniques. The relationship
between EC and recurrence in both groups was
evaluated (Table 3). The dehiscence and WI
were found to be independent risk factors for
recurrence in both groups (p <0.001). Neither
hematoma nor seroma was found to be a risk
factor for recurrence in both groups. 

Discussion

PD was considered a deficiency in the 
dorsal midline fusion in the past. It is now
accepted as an acquired disease (1,7,14,19).
However there is no consensus on the 
treatment of chronic PD (6,12). Following the
excision towards the sacral fascia, open 
healing (OH) and primary closure (PC) are still

Table 2. Evaluation of the relationship between general characteristics and early complications according to
patients groups

Early complications 
KP Group (n=417) MLF Group (n=424)

General Characteristics None Yes p None Yes p
(n=354) (n=63) (n=353) (n=71)

Age (Years) 25.6±7.8 26.8±9.5 0.251 25.7±7.2 26.2±7.8 0.555
BMI (kg/m2) 26.4±3.8 28.1±4.9 0.002* 25.9±2.9 28.8±3.1 0.001*
Gender+ Female 82 9 0.116 94 21 0.610

(%) (23.1) (14.2) (26.6) (29.6)
Male 272 54 259 50
(%) (76.9) (85.8) (73.4) (70.4)

ASA+ 1 291 39 0.001* 346 69 0.656
(%) (83.2) (61.9) (98) (97.2)
2 63 24 7 2
(%) (17.8) (38.1) (2) (2.8)

Smoking+ No Smoking 149 21 0.192 133 32 0.244
(%) (41.1) (33.3) (37.7) (45.1)
Smoker 205 42 220 39
(%) (57.9) (66.7) (62.3) (54.9)

HAAD+ None 134 15 0.032* 102 33 0.004*
(%) (37.9) (23.8) (28.9) (46.5)
Yes 220 48 251 38
(%) (67.1) (76.2) (71.2) (53.5)

DO (Minutes) 28.1±4.6 30.3±5.4 0.001* 36.3±4.2 38.4±4.2 0.001*
HP (Days) 2.3±1.0 2.7±3.2 0.064 1.4±0.7 1.2±0.6 0.106
TDR (Days) 4.9±0.9 5.1±1.0 0.168 1.4±0.7 1.2±0.6 0.090
TSR (Days) 10.9±0.9 11.0±1.0 0.519 10.6±0.8 10.8±0.9 0.115
RDA (Days) 5.3±0.9 5.9±3.0 0.002* 3.9±0.9 4.5±1.0 0.001*
KP: Karydakis procedure, MLF: Modified Limberg flap, BMI: Body-mass index, ASA: American Society of Anesthesiologists 
physical status classification scores, HAAD: History of acute abscess drainage, DO: Duration of operation, HP: Hospitalization period,
TDR: Timing of drain removal, TSR: Timing of suture removal, RDA: Return to daily activity.+Chi-square test was used for statistical
analysis. In others, independent t test was used for statistical analysis. Continuous data are presented as means ± SD (Standard
Deviation), and categorical data are presented as number (percentage).*p< 0.05.
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the most commonly used surgical techniques.
PC can be done in the form of asymmetric
(OMPCT) or midline closure (4,20). In their
meta-analysis, McCallum et al. reported that
the PC provided rapid recovery despite the 
high risk of recurrence compared to OH, and
emphasized the importance of using OMPCT as
a standard treatment if PC is preferred in the
same study. These investigators determined
the rates of recurrence were 1.4% in the
OMPCT and 10.3% in the midline PC 
techniques (4).

Karydakis procedure (KP) and Limberg
Flap (LF) techniques are frequently applied in
the OMPCT. Following the introduction of 
geometric analysis in paper models in 1946,
LF technique was accepted a wide range of
application and defined as a new method for
PD in 1984 (5,21,22). Various modifications of
this technique were also developed to prevent
recurrences after LF applications (5). The KP
technique, previously defined as the new
approach for PD in 1973, has also undergone
various modifications to date (17,18). In the
current study, we aimed to evaluate the
descriptive features of the patients with PD,
the appearance of early complications and late
complications (LC) obtained from the patients
treated with either KP (17) or MLF (5) tech-
niques, and the effects of some factors such as

smoking, BMI, the history of acute abscess
drainage (HAAD) on morbidity.

A 501 PD patient study by Sievert et al
showed that smoking and body weight as
lifestyle parameters did not significantly
affect wound healing or recurrence rates 
during the first 20 years following primary PD
surgery (23). However, these investigators
emphasized the necessity of investigating the
effects of BMI (25 and higher)on wound 
healing in flap surgery. In our study, we found
that BMI was high in the patients with EC in
both groups (Table 2). In view of this finding,
it can be stated that high BMI is a risk factor
for the EC development in both groups.

Søndenaa et al stated that 54% of patients
had a history of acute infection (3). In our
study, 64.3%patients in the KP group and
68.2% patients in the MLF group had a HAAD
(Table 1). There was no difference between the
groups. Presence of HAAD enhanced the EC
development in both KP and MLF groups
(P=0.032, P=0.004, respectively), (Table 2).
Due to the frequent occurrence of HAAD
cases, the number of pinholes settling outside
the midline or midline can increase, thus 
rendering the disease more complicated.
Furthermore the presence of multiple pinholes
may lead to high EC rates in patients with
HAAD.

Table 3. Evaluation of the relationship between early complications and recurrenceaccording to patients
groups

Recurrence in KP Group Recurrence in MLF Group 
(n=417) (n=424)

Early complication None Yes p None Yes p
(n:392) (n:25) (n:404) (n:20)

None 356 0 0.001* 355 0 0.001*
(%) (90.3)
Hematoma 10 0 0.419 11 1 0.549
(%) (2.6) (2.7) (5)
Seroma 6 0 0.533 9 1 0.425
(%) (1.5) (2.2) (5)
Dehiscence 14 20 0.001* 13 11 0.001*
(%) (3.6) (80) (3,2) (55)
WI 6 5 0.001* 16 7 0.001*
(%) (1.5) (20) (3,9) (35)
WI: Wound infection, KP: Karydakis procedure, MLF: Modified Limberg Flap.Chi-square test was used for statistical analysis.
* p< 0.05
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In a prospective randomized study by Tokac
et al (7), the mean duration time of operation
(DO) was found to be 44.5 ± 6.6 min in MLF and
42.9 ± 6.2 min in KP. We observed that the DO
in both groups was shorter than that of the
Tokac group (Table 1). When DO was compared
for both groups, the mean DO was found high-
er in the MLF group (Table 1) due to the tech-
nical details of this method. In both groups, we
observed that DO was significantly longer in
the patients with EC (Table 2).

In the Karaca et al study, the mean hospi-
talization period (HP) was 1 ± 0.1 days in MLF
and 1 day in KP groups (12). Can et al (8), com-
pared KP and MLF techniques and found the
HP of both groups 5.5 ± 2 days and 4.8 ± 2.6
days, respectively. Mentes et al. reported the
patients who received the MLF procedure had
8.0 ± 2.5 day return to daily activity and a 2.1
day mean HP (5). The mean HP in the LF 
technique was observed 3.61 ± 1.08 days by
Ersoy et al (15) and one day by Altinparmak et
al (19). Yildiz et al, determined the mean length
of HP in KP 3.34 ± 1.42 days (13). In our study,
HP and RDA were consistent with the values
reported in literature in the both groups.
Moreover, our KP group had a longer duration
of HP and RDA compared to our MLF group
(Table 1). Furthermore, we found that RDA was
higher in the patients with EC in both groups
(Table 2). We think that this situation may be
associated with high ASA values in KP group
(Tables 1, 2). 

In the work of Sewefy et al (14), patients
were divided into two groups after standard
KP applied in the PD treatment. These inves-
tigators applied a drain to a group and sutures
tie-over compressing the other group without
a drain. In their study, the factors such as HP,
return to work, seroma, and wound infection
(WI)were found to be 4.9 ± 2.4 days, 12.6 ± 4
days, 7.8%, 9.1%, respectively. When compared
to the Sewefy et al study, the rate of seroma and
WI cases was lower in our study and the HP
was found to be shorter (Tables 1, 2). In this
study, the TDR was not reported (14). We
found the average TDR was 4.97 ± 0.86 days 
in the KP group. In addition, we could not 
correlate the EC development with TDR in

both groups (Table 2). Cetin et al showed the
average TDR was 4.4 ± 1.5 days in patients of
LF group with mattress sutures (24).

Total complication rate in patients under-
going OMPCT are varied in the literature.
Bessa (17) reported a 7.3% the complication
rate in KP while Onder et al (6) determined the
complication rate 34% in LF. 

Study by Karydakis (18) indicated the rate
of hematoma 8.5%, the rate of WI 8.5% and
the average HP 8.2 days in 1687 patients who
underwent KP. The rate of hematoma and WI
in our KP group was determined 2.4%, 2.6%,
respectively. The rates of hematoma after LF
were reported differently to be 6.8%, 24%,
3.3% in studies by Ersoy et al (15), by Akan 
et al (25), and by Altintoprak et al (19), 
respectively. The rate of hematoma in our
MLF group was found to be lower than in
aforementioned studies (Tables 1 and 4). In
addition, we did not determine hematoma 
as a risk factor for recurrence in both groups
(Table 3).

Bessa reported a seroma rate 2.4% in their
KP study (17). Seroma rates after LF were
reported to be 6% by Akan et al (25) and 7.7% by
Altintoprak et al (19). The rates in our study
were lower for both groups compared to the 
previous studies (Tables 1 and 4). Furthermore,
we did not determine seroma as a risk factor for
recurrence in both groups (Table 3). 

The rates of dehiscence between 4.4% and
11.4% have been reported for KP in Table 4
(8,12). In our KP group, the dehiscence rate was
8.1%, which was consistent with the values
reported in literature. The rates of dehiscence
in LF were reportedto be 4.5% by Ersoy et al
(15), 8% by Akan et al (25) and 5.5% by
Altintoprak et al (19). In our MLF group, the
dehiscence rate was 5.66%, which was 
consistent with the values reported in literature.
In current study, we found that dehiscence was
an independent risk factor for recurrence-risk
ratio in both group of patients (Table 3). 

Using meta-analysis, McCallum et al 
reported 6.3% wound infection (WI) in the
OMPCT (4). Tokac et al, additionally, reported
6.6% WI in MLF and this value was very 
similar in KP, 6.5% (7). Using MLF technique,
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0.8% WI rate was observed by Mentes et al (5).
The other investigators reported different WI
rates; 4.5% by Ersoy et al (15), 34% by Akan et
al (25), 5% by Dass et al (16), 6.6% by
Altintoprak et al (19), and 13% by Cetin et al
(24). WI rate was 5.4% in our MLF group. Bessa
(17), on the other hand, reported a WI rate of
4.9% of patients who underwent KP procedure.
WI rate was 2.64% in our KP group. In our
study, we concluded that WI as early complica-
tions was an independent risk factor for 
recurrence in both groups (Table 3).

Bessa et al reported no recurrence (0%) after
KP in a series of 80 cases (17). While a report by
Onder (6) showed this rate at 5.7%, Yildiz et al
(13) observed a 2.3% recurrence rate in KP.
Mentes et al also found recurrence 0% in MLF
and 1.26% in classic LF (5). In Tokac et al study,
recurrence rates were reported to be 6.5% in
MLF and 4.4% in KP (7). In our study, the
recurrence rates in both groups were 
consistent with the values reported in litera-
ture. We did not observe any difference between
these groups in terms of recurrence rates
(Tables 1, 4).

In the literature, we found no study 
evaluating the relationship between EC and
recurrence. In this current study, recurrence
was only seen among patients who developed
EC. Furthermore, we found that dehiscence or
WI was an independent risk factor for 
recurrence, in both groups. Clearly, we also

reduced the risk of recurrence by applying the
necessary treatments (such as wet dressing,
antibiotherapy) in patients with dehiscence or
WI. Moreover, we found that hematoma or 
seroma was not a risk factor for recurrence. This
result may be associated with taking necessary
medical precautions. 

In the current literature, the variations in
the complication rates are unexpectedly high
or low when evaluating complications in 
clinical studies comparing KP and LF modifi-
cations in PD (8,12,26–28). It seems to be due
to the small number of patients with PD in 
previous studies. Notwithstanding retrospec-
tive analysis, this study has significant 
advantages: a large number of PD patients, a
long follow-up period, and surgeons' performing
uniform surgical technique. However, we
should have evaluated adequately patients in
terms of acute postoperative pain or scar 
satisfaction. In addition, our study obviously
has some limitations and methodological 
setbacks, due to its retrospective nature and
design. However, there is a need for more 
randomized controlled clinical trials.

Conclusion

In conclusion, although its duration of 
operation is short, KP technique bears some 
of the disadvantages such as prolonged 
hospitalization period and delayed return to 

Table 4. Evaluation of complication rates (%) in literature with Karydakis and Limberg Flap techniques
*The rates of hematoma in Can (8) and Bessa (26) studies are unclear

Can (8) Karaca (12) Bessa (26) Bali (27) Ates (28) Demiryas
Karydakis Group Total complications (%) 15.7 39.9 20 49.9 14.0 15.1

Seroma (%) 1.5 17.1 5 11.7 1.4 1.4
Hematoma (%) * 0 * 8.8 0.7 2.4
Infection (%) 4.4 5.7 3.33 23.5 2.9 2.6
Dehiscence (%) 4.4 11.4 10 5.8 5.9 8.1
Recurrence (%) 5.4 5.7 1.67 0 2.9 6

Limberg Group Total complications (%) 17.8 4.2 26.6 43.2 27.6 16.7
Seroma (%) 3.9 4.2 0 8.1 2.2 2.3
Hematoma (%) * 0 * 21.6 2.2 2.8
Infection (%) 5.2 0 5 10.8 5.9 5.4
Dehiscence (%) 3.9 0 18.3 2.7 10.4 5.6
Recurrence (%) 4.8 0 3.3 0 6.7 4.7
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routine daily activity. A significant positive 
correlation was found between various factors
such as higher BMI, presence of HAAD (History
of acute abscess drainage), prolonged DO, 
prolonged RDA and the development of early
complication in both groups. We reached the
conclusion that dehiscence and wound infection
from EC may be evaluated independent risk 
factors for recurrence. We also concluded that
recurrence may be prevented if wound care is
carried out carefully in the patients developed
dehiscence or WI. The choice of an appropriate
surgical technique for PD should be associated
with patient compliance and the experience of
the surgeon.
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