
Comparison of surgical Limberg flap technique and 
crystallized phenol application in the treatment of pilonidal 
sinus disease: a retrospective study

Objective: This study was designed to compare the efficacy of crystallized phenol method with Limberg flap in 
pilonidal sinus treatment.

Material and Methods: Patients with a diagnosis of pilonidal sinus disease treated with surgical excision + Limberg 
rhomboid flap technique and crystallized phenol method between 2010-2011 in the Şevket Yılmaz Training and Re-
search Hospital, Department of General Surgery were evaluated retrospectively. Patients’ age, sex, length of hospital 
stay, complications and recurrence rates were evaluated.  

Results: Eighty eight percent of patients were male and mean age was 26.84±6.41 in the Limberg group, and 
24.72±5.00 in the crystallized phenol group. Sinus orifice locations and nature, and duration of symptoms before 
surgery were similar in the two groups. Length of hospital stay in the Limberg group was 1.46±0.61 days; whereas 
all patients in the crystallized phenol group were discharged on the same day. Infection, hematoma, wound dehis-
cence, and cosmetic problems were significantly higher in the Limberg group. There was no difference between the 
two groups in terms of recurrence and seroma formation. 

Conclusion: The less invasive method of crystallized phenol application may be an alternative approach to rhom-
boid excision and Limberg flap in patients with non-complicated pilonidal sinus disease, yielding acceptable recur-
rence rates.
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INTRODUCTION
Pilonidal sinus disease (PSD) usually affects young adults and is twice more common in men than wom-
en. Its incidence throughout the whole population is reported as 6 in 100,000 (1). In recent studies, 
acquired factors are blamed for etiopathogenesis of the disease (2, 3). Although there are many different 
opinions regarding the surgical treatment of pilonidal sinus disease in the literature, the common issues 
are that surgery should be simple and easily applicable, that the hospital length of stay should be short, 
with less postoperative wound care and pain, low recurrence rates and short period to return to daily ac-
tivities (4-6). That is why various surgical techniques like sinotomy, marsupialization, Karydakis, oblique 
primary repair and flap techniques have been applied and compared for many years (7-11).

The purpose of flap techniques is to flatten deep natal cleft and thus prevent relapse (5). Recurrence, 
postoperative wound dehiscence and postoperative infection has been found to be higher in primary 
repair as compared to Limberg flap technique. In terms of patient satisfaction, flap surgery was shown 
to be superior to primary repair (12, 13). In a meta-analysis, flap and oblique repair was indicated as su-
perior to primary repair, but there was no difference between flap and oblique repair. Flap surgery was 
accepted as over-treatment (5). In recent years, studies advocating that primary repair can be performed 
with acceptable complications have been presented (14).

Phenol application is defined as a conservative method in the treatment of pilonidal sinus and is the 
first choice of treatment in some clinics. Phenol is a monosubstituted aromatic hydrocarbon and has 
acidic properties. It has antiseptic, anesthetic and potent sclerosing properties. It is in the state of white 
crystalline solid at room temperature, while it can shift to liquid form at higher temperatures (4, 15). In 
the treatment of pilonidal sinus it is used as liquid phenol or the crystallized form. We aimed to evaluate 
the results of patients treated with crystallized phenol and Limberg flap in our series.
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MATERIAL AND METHODS
Among 164 cases surgically treated for pilonidal disease 
at Sevket Yilmaz Teaching and Training Hospital, Depart-
ment of General Surgery between 2010 and 2011, patients 
in whom rhomboid excision + Limberg flap technique and 
crystallized phenol method had been applied were ret-
rospectively evaluated. In order to evaluate crystallized 
phenol’s effect better, factors that can disrupt wound heal-
ing (recurrence, infection and complicated pilonidal sinus 
cases; 32 cases) were excluded from the study, leaving only 
uncomplicated pilonidal sinuses. Informed consent was ob-
tained from all patients.

Among patient files who had been operated on for primary 
disease (72 patients who underwent Limberg flap and 60 
patients who had phenol application), 50 patients were ran-
domly selected from both groups and included in the study. 
Two groups were formed. The first group contained 50 cases 
treated by Limberg flap method and the second group includ-
ed 50 cases treated with phenol crystallines. All cases were 
retrospectively evaluated in terms of gender and age, location 
of sinus pits, postoperative length of hospital stay, postopera-
tive complications (wound dehiscence, infection, hematoma, 
seroma, cosmesis) and recurrence. The follow-up period was 
24-30 months (mean 26 months). Evaluation of postoperative 
complications and recurrence as well as the cosmetic results 
were recorded in the outpatient follow-up. Cases which did 
not have outpatient follow-up and they were invited to the 
clinics by telephone.

Surgical procedure
Limberg flap method: All patients were operated under spinal 
anesthesia in the operating room. Following rhomboid exci-
sion of pilonidal sinus, gluteal fascia incision was made and 
the left or right sided full-thickness flap was sutured primarily 
to fill the defect and a suction drain was placed.

Crystallized phenol method: In all cases, phenol was applied 
under local anesthesia in the local operating room. The pit 
was dilated with a clamp, it was confirmed under direct vi-
sion that the sinus was not complicated and hair and debris 
were cleared (Figure 1, 2). The cyst epithelium was debrided 
(Figure 3). After protection of the pit edge with nitrofurazone 
ointment, crystallized phenol was filled into the sinus from the 
dilated sinus opening with a clamp (4, 5). The procedure was 
completed after dressing.

Statistical Analysis
The statistical analyzes were performed using SPSS (Statistical 
Package for the Social Sciences ver. 10.0, SPSS Inc, Chicago, 
Illinois, USA) computer program. Continuous variables were 
expressed as mean±standard deviation. Categorical variables 
were expressed as percentage (%). Parametric variables show-
ing a normal distribution between groups were compared by 
Student t test and parametric variables that did not show nor-
mal distribution between groups were compared by Mann-
Withney U test. Chi-square and Fisher’s exact chi-square tests 
were used for comparison of categorical variables. For all sta-
tistical analyzes p<0.05 was accepted as significant.

RESULTS
Eighty eight percent of the patients were male (n=46 males in 
Limberg group, and n=42crystallized phenol group) and the 
mean age of Limberg group was 26.84±6.41, and of crystal-
line phenol group was 24.72±5.00. There were no significant 
differences between the two groups in terms of age or gender 
(p>0.05). Similarly, there were no significant differences be-
tween the two groups in terms of location of sinus pit, pres-
ence of single or multiple pits (p>0.05). The preoperative dura-

Figure 1. Dilatation of sinus opening with a clamp following 
local anesthesia

Figure 2. Extraction of hair from the cyst 163
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tion of the symptoms was 12.62±10.14 months in the Limberg 
group and was 9.76±5.73 months in the crystallized phenol 
group and there was no statistically significant difference be-
tween the two groups (Table 1).

The length of hospital stay was 1.46±0.61 days in the Limberg 
group whereas all cases were discharged on the same day in 
the crystalline phenol group (p<0.001) (Table 1).

Groups were evaluated in terms of postoperative complica-
tions. Infection, hematoma and wound dehiscence was signifi-

cantly lower in the crystallized phenol group as compared to 
Limberg group (p<0.05), whereas in terms of seroma forma-
tion there was no significant difference between the groups 
(p>0.05). Wound dehiscence was observed in four patients in 
the first group, there were no dehiscence in the second group 
(p=0.04) (Table 1).

During twenty-six months of follow-up, there were 4 (8%) re-
currences in the Limberg group and six (12%) recurrences in 
the crystallized phenol. The groups did not show a statistically 
significant difference in terms of recurrence (p>0.05). Cos-
metically crystallized phenol group was perceived to be better 
(p=0.003) (Table 1).

DISCUSSION
Treatment of pilonidal sinus disease contains many different 
techniques from simple drainage to complicated flaps (8-10, 
13). The treatment may vary with the disease condition and 
the surgeon’s experience. The most appropriate treatment 
should offer the least recurrence and postoperative complica-
tion rate with the highest patient satisfaction (13). The type of 
anesthesia, cost and time to return to daily life are important 
factors for the ideal PSD treatment (16). In a Cochrane study 
published in 2011 where pilonidal sinus surgery with primary 
intent was compared to secondary intention, secondary heal-
ing is shown to result in less recurrence than all primary re-
pairs, with the highest recurrence being in the midline repair 
(primary repair). The time to return to work is shorter in all 
primary repairs; secondary healing requires a longer period of 
dressings and is therefore more costly (17). The tissue defect 
in phenol application is less, it can be administered under lo-
cal anesthesia, and the duration of hospitalization is short, so 
the cost is low (4 , 18). Maurice and Greenwood first described 
phenol treatment in 1964 (19). Liquid and crystallized phenol 
application has been used to treat pilonidal sinus in various 
studies. When applying this technique either with liquid or 

Figure 3. Curettage of cyst epithelium

Figure 5. Application of crystallized phenol into the cyst

Figure 4. Protection of skin with nitrofurasone oint-
ment
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with crystallized phenol, the pit should be dilated and debris 
and hair within the sinus must be removed and granulation 
tissue should be debrided (4 , 15 , 16). It has been advocated 
that in crystallized phenol application the sinus pit is dilated 
more with better removal of hair within the sinus and thus 
obtaining more successful results than liquid phenol thus ob-
tained better results have been described (20).

Aygen et al. (18) have applied crystallized phenol in 36 recur-
rent PSD patients who had a previous primary repair or flap 
procedures and reported recurrence in five (13.9%) patients 
during a follow-up of 54 months and out of these 2 patients 
responded to the same treatment, resulting in an overall suc-
cess rate of 91%. Kayaalp et al. (21) have applied liquid phenol 
and reported a success rate of 70%. Doğru et al. (20) used re-
peated cycles of crystallized phenol in a series of 41 consecu-
tive cases, and they have reported a success rate of 95.1% in 
24 months follow-up. In our series, an 88% success rate has 
been achieved with single session application of crystallized 
phenol. In the literature, there are publications with a follow-
up period of 1 year after surgery for pilonidal sinus, while there 
are also other studies indicating that the follow-up duration 
should be three years (5, 12). The mean follow-up period in our 
study was 26 months.

Flap treatment of pilonidal sinus disease, as practiced in our 
clinic, is mostly done under spinal anesthesia. However, in 
crystallized phenol application local anesthetics are used. Spi-
nal anesthesia is a more invasive process, which has complica-
tions such as headaches and urinary retention, and it is more 
costly than local anesthesia; additionally it requires patient 
monitoring after the procedure (22). In patients who under-
went crystallized phenol treatment local anesthesia was used 
and the patients were discharged on the same day. The mean 
post-operative length of hospital stay for patients with Lim-
berg flap application was 1.40±0.61 days and this is shorter 

than mean duration reported in the literature (6, 15). On the 
other hand, the group receiving crystallized phenol was treat-
ed without hospitalization.

Recurrence was observed in 8% of patients in the Limberg 
group and in 12% of cases in the crystalline phenol group. This 
difference was not statistically significant. In terms of early com-
plications, the rates of infection and hematoma were signifi-
cantly lower in the crystallized phenol group. In the literature, 
especially in patients who underwent flap method, cosmetic 
concerns have been reported in the postoperative period (23, 
24). In our study, 8 (8%) of all patients complained of an un-
pleasant esthetic look, they were all in the Limberg flap group.

For crystallized phenol application the pit should be dilated, 
the hair and debris cleaned and crystallized phenol should be 
inserted into the sinus with skin protection. Phenol, by some 
authors is applied in the form of repetitive sessions (16). In our 
clinics, crystallized phenol treatment is applied to patients with 
uncomplicated primary disease, in a single session under local 
anesthesia. Our study detected better cosmetic results, lower 
rates of infection and hematoma without significant changes 
in the recurrence rate by crystallized phenol treatment. 

Study Limitations
Limitations of our study were its retrospective nature, rela-
tively short follow-up period and exclusion of complicated 
patients. The recurrence and infection rates of crystallized 
phenol treatment and its results in complicated pilonidal sinus 
disease should be further evaluated in larger case series. In ad-
dition, these data should be re-evaluated in a larger series of 
patients, including additional parameters like pain scores. 

CONCLUSION
The advantages of this process are the absence of any need for 
hospitalization, minimally invasive characteristic and quicker 

Table 1. Demographic properties, length of complaint and hospital stay, recurrence and postoperative complications in 
Limberg flep and crystallized phenol treatment 

  Limberg Flep Crystallized Phenol p value 

Gender M/F 46/4 (92%M) 42/8 (84%M) 0,21

Age (years) 26,84±6,41 24,72±5,00 0,06

According to location 

  Midline single: 14 (28%) 19(%38) 

  Midline multiple: 28 (56%) 25 (%50) 0,54

  Lateral: 8 (16%) 6 (%12) 

Duration of preoperative complaints (months) 12,62±10,14 9,76±5,73 0,08

Length of hospital stay (days) 1,46±0,61 0 <0,001

Infection 17 (%34) 4 (%8) 0,001

Hematoma 12 (%24) 2 (%4) 0,004

Seroma 3 (%6) 0 (%0) 0,07

Wound dehiscence 4 (%8) 0(%0) 0,04

Cosmetic complaints 8 (%16) 0 (%0) 0,003

Recurrence 4 (%8) 6 (%12) 0,50
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return to daily activities. In pilonidal sinus treatment, especial-
ly in patients with uncomplicated primary disease, we believe 
it would be appropriate to consider application of crystallized 
phenol first, reserving complicated surgical procedures for pa-
tients who do not benefit from phenol treatment.
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