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tion technique, the radiofrequency sinus excision pro-
cedure achieves faster wound healing and a better out-
come. 

 Copyright © 2006 S. Karger AG, Basel 

 Introduction 

 Pilonidal sinus disease consists of complex symptoms 
with presentations ranging from asymptomatic pits to 
painful draining lesions that are predominantly located 
in the sacro-coccygeal region. Because of high incidences 
of postoperative complications and late recurrences after 
operative therapy of this disease  [1] , the optimal treat-
ment strategy is still a matter of discussion  [2] . 

 Radical excision has been the most widely practiced 
surgical procedure for the treatment of pilonidal disease. 
The entire sinus is excised along with surrounding tissue 
down to the post sacral fascia. The defect may be left open 
to granulate  [3, 4] , or is closed by primary suturing  [5] ; or 
by injection of fi brin glue  [6] . Partial closure by marsupi-
alization is another option  [7] . Excision with primary clo-
sure reduces the healing time, but wound infections and 
recurrence rates are generally high  [8] . To obviate these 
problems more complex procedures like closure by Z-
plasty, asymmetric fl ap, rhomboid or myocutaneous ad-
vancement fl aps have been advocated  [9] . These have 
succeeded in reducing the recurrence rate, but they need 
expertise, require longer operative periods and postop-
erative hospital stay  [10] . Bascom’s technique of ‘cleft 
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  Abstract 
  Aim:  Evaluation of outcome of pilonidal sinus excision 
using a radiofrequency device and comparing its results 
with excision and open granulation procedure.  Meth-

ods:  Patients with sacro-coccygeal pilonidal sinus dis-
ease (n = 44) were randomly assigned to undergo either 
a wide excision and healing by open granulation proce-
dure [WEG] (n = 23) or a radiofrequency sinus excision 
[RSE] (n = 21). An Ellman radiofrequency generator was 
used for RSE. Intra- and postoperative events and out-
come data were evaluated and analyzed by Student’s 
unpaired t test and  �  2  test.  Results:  The signifi cant dif-
ferences in the two groups WEG and RSE were as fol-
lows: mean hospital stay (47 vs. 10 h, p  !  0.05), period 
off work (29 vs. 8 days, p  !  0.05), mean analgesic require-
ment (39 vs. 15 tablets, p  !  0.05), time for complete 
wound healing (84 vs. 49 days, p  !  0.05). At the mean 
follow-up of 30 months, 2 patients from the wide exci-
sion and open granulation group and one patient from 
the radiofrequency sinus excision group developed re-
currence.  Conclusion:  These fi ndings suggest that sinus 
excision with radiofrequency is a simple and swift pro-
cedure. It needs a short hospital stay and is associated 
with less postoperative pain and early resumption to 
work. As compared to excision and healing by granula-
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closure’ has emerged as a popular method, which avoids 
wound in the midline and thus achieves high success rates 
 [11] . 

 Wide excision and healing by open granulation is fa-
vored by many surgeons due to simplicity of the proce-
dure and the low rate of recurrence  [12, 13] . However, 
healing by secondary intention takes longer period and 
needs regular dressing and meticulous wound care with 
control of hair growth by shaving the natal cleft regularly 
 [14] . 

 Karydakis operation of asymmetrical excision and clo-
sure by use of the advancing fl ap produces a small wound 
and thus promotes early healing  [15] . Lord and Millar 
 [16]  described excision of midline epithelial follicles un-
der local anesthesia followed by brushing of the tract to 
remove hairs within the granulation-lined tract. A ‘lay 
open’ method is another minimally invasive technique 
which can be performed on outpatient basis and has a low 
recurrence rate  [17] . 

 With our previous experience of performing a ‘lay 
open’ of the anal fi stula  [18]  and pilonidal sinus  [19]  us-
ing a radiofrequency device instead of conventional dia-
thermy, we carried out pilonidal sinus excision using sim-
ilar technique with the help of the radiofrequency de-
vice. 

 The aim of this paper is to describe the technique of 
radiofrequency sinus excision, and to compare it with the 
outcome of wide excision and healing by granulation pro-
cedure. 

 Materials and Methods 

 While following Lord and Millar’s technique, we modifi ed the 
procedure by excising the complete tract with a radiofrequency de-
vice instead of brushing it, and then leaving the wound open for 
healing by secondary intention.  

 Radiofrequency Surgery 
 Radiofrequency surgery is a method of achieving simultaneous 

cutting and coagulation of the tissue using the power of waves at a 
frequency that is used for radio broadcasting. An Ellman dual fre-
quency radiofrequency generator (Ellman International, Ocean-
side, N.Y., USA) was used to carry out the complete procedure.  

 This study was carried out at Fine Morning Hospital, Nagpur, 
India, between July 2000 and December 2001, with a follow-up 
that continued until December 2004. The study was approved by 
the national ethical committee and was performed according to the 
Declaration of Helsinki. Informed consent was obtained from all 
the patients. 

 44 patients with chronic sacro-coccygeal pilonidal sinus disease 
were randomized into two groups A and B. Patients from group A 
were operated by wide excision and open granulation (WEG) tech-
nique and those from group B underwent radiofrequency sinus 

excision (RSE). Randomization was done by sealed envelopes, 
which were opened by the operation room nurse on patient’s ar-
rival in the operation room. 

  Inclusion Criteria.  Patients who had actively draining sinuses, 
or with residual pilonidal disease after drainage of acute abscess or 
burst abscess were considered for this study. Patients presenting 
with acute abscess were excluded.  

 The same surgeon performed both the procedures under gen-
eral anesthesia using intravenous propofol.  

  Wide Excision and Open Granulation Procedure.  Methylene 
blue was instilled in one of the sinus. An elliptical incision, which 
included all the sinuses, was deepened down through the fat to 
reach the post-sacral fascia. While applying traction, this elliptical 
part containing skin, fat and the sinus tract was separated from the 
underlying fascia. The brisk bleeding encountered was secured and 
the wound edges were trimmed. The wound was covered by an 
elastic supportive dressing.  

  Radiofrequency Sinus Excision Procedure.  The sinus openings 
were identifi ed and methylene blue mixed with hydrogen peroxide 
was instilled in one of the sinuses. A director probe was then in-
serted in the sinus opening and using the fi ne needle electrode the 
skin and subcutaneous tissue were incised encircling the sinus 
opening with a margin of at least 1centemeter around it. A funnel-
shaped dissection continued until the inner end of the sinus tract 
was reached. No attempt was made to deepen   the incision to the 
post-sacral fascia. If the sinuses were found connected with each 
other, the fi stula tract and the skin between the two sinuses were 
simultaneously excised. The edges of the wound fi nally created were 
reshaped to create a cone shaped wound, i.e. widest externally and 
narrowest internally. The wound was covered with an adhesive 
dressing ( fi g. 1 ). 

  Fig. 1.  Radiofrequency sinus excision pro-
cedure. 
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 The operative time was calculated from the time the incision 
was given and ended with completion of the procedure, i.e. appli-
cation of dressing. 

  Postoperative Care.  Patients were encouraged to mobilize im-
mediately after surgery. No antibiotics were prescribed. Patients 
were asked to take a tablet containing 10 mg of serratiopeptidase 
and 50 mg of diclofenac sodium two times a day till they felt pain. 
The patients were sounded to opt either to continue hospitalization 
or be discharged if they felt fully comfortable on every evening at 
6 p.m. After discharge, the patients were asked to wash the wound 
twice a day with soap and warm water and to apply a protective 
dressing over the wound. Patients were called to the offi ce every 
week or earlier if needed.  

 Both the groups were evaluated in terms of demographics, 
symptoms before procedure, operative time and postoperative 
complications like wound infection, delayed wound healing, and 
pain. An independent observer assessed the period of hospitaliza-
tion, number of wound dressings performed in the offi ce, time for 
complete wound healing, and recurrence. This follow-up was con-
tinued till the wound healed completely. Thereafter, the patients 
were asked to report after at least 30 months of the procedure. 

 Statistical Analysis 
 The results are presented as means and standard deviation. 

Data was entered in to a database and analyzed using statistical 
software (Graph pad quick Calc, San Diego, Calif., USA). The  �  2  
test and the Student’s unpaired t test were used for evaluation and 
p  !  0.05 was considered statistically signifi cant. 

 Result 

 There was no signifi cant difference between gender, 
age or presenting symptoms in both the groups ( table 1 ). 

 The results in terms of operative time, period of hos-
pitalization, duration of postoperative pain, resumption 
to work are given in  table 2 . 

 Two patients from the WEG group developed suppu-
rative infection of the wounds in the 3rd   week of the pro-
cedure. The wounds were irrigated and the discharge was 
cultured to prescribe appropriate antibiotics. While one 
wound healed uneventfully thereafter, another continued 
to remain unhealed with frequent discharge and braking 
of the overlying skin. No such wound related complica-
tions were noticed with the radiofrequency sinus excision 
group. 

 The follow-up periods were identical in both the 
groups. Two patients from the WEG group and 1 patient 
from the radiofrequency sinus excision group failed to 
attend the offi ce   at 30 months postoperative follow-up. 
One patient from the radiofrequency sinus excision group 
and 2 patients from the control group developed recur-
rence during this period. 

Table 1. Patient demographics and pretreatment symptoms

Radiofrequency 
sinus excision 
(n = 21)

Wide excision and healing 
by open granulation 
(n = 23)

Mean age, years (SD)  22.20 (3.4) 23.10 (2.9)
Male:Female 16:5 17:6
Symptoms (n patients)

Discharge 20 21
Pain 18 17
Itching 11 11
Bleeding 2 1

Wide excision 
and healing by 
open granulation

Radiofrequency 
sinus excision 

p*

Operation time, min 27 (4.1) 10 (3.3) <0.05
Hospitalization, h 47 (5) 10 (4) <0.05
Period off work, days 29 (3.7) 8 (1.3) <0.05
Analgesic tablets consumed 39 (4.3) 15 (5.5) <0.05
Wound infection 2 0 NS
Wound dressing

In hospital 39 (6) 13 (3) <0.05
Wound healing period, days 84 (14) 49 (8) <0.05

Recurrence 2 1 NS

Values are mean (SD). NS = Not signifi cant. 
* Student’s unpaired t test and �2 test.

Table 2. Comparative fi ndings of the 
postoperative events between wide 
excision and open granulation and 
radiofrequency sinus excision technique
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 Discussion 

 Various methods have been proposed to tackle piloni-
dal sinus disease but no one procedure came to be ac-
cepted universally. Recurrences vary with the technique, 
operator and length of follow-up  [20] . An ideal surgical 
procedure should be one that could be performed as a day 
care or on outpatient basis. It should be simple to per-
form, should have a low recurrence rate coupled with a 
rapid and complete wound healing. It should have mini-
mal after care requirements such as frequent visits to the 
hospital or dressing needing medical supervision  [21] . 

 Many studies have concluded that simpler treatment 
methods for pilonidal disease carry less morbidity and a 
low recurrence rate  [22, 23] . As the procedure of sinus 
excision by radiofrequency waves aims at removal of the 
sinuses alone while causing little damage to the surround-
ing healthy tissues, it can be termed as a simple and min-
imally invasive technique. 

 Contrary to Lord and Millar’s technique, radiofre-
quency sinus excision takes a wider skin incision and cre-
ates a funnel shaped wound with removal of the overlying 
skin. With this maneuver, there is hardly any chance of 
leaving behind any infl ammatory tissue or part of the si-
nus tract behind. This also prevents forming a dead space 
under the skin in the early postoperative period, particu-
larly when the buttocks come closer  [24] . 

 It has been reported by several researchers that piloni-
dal sinotomy is an ideal approach with high chances of 
cure  [25] . Limited excision of pilonidal sinus is shown to 
have a shorter convalescence and better patient satisfac-
tion in comparison to more aggressive excisional methods 
 [5] . The procedure of sinus excision is found superior to 
excision with primary closure with regard to morbidity 
and recurrence rates  [26] . On similar terms, sinus exci-
sion by radiofrequency offers positive advantages over 
the conventional procedure of excision and healing by 
open granulation. 

 Apart from radical scalpel dissection, electrocautery or 
diathermy has been used for sinus excision and has been 
found to be an easy and convenient method  [27] . With 
the use of diathermy the duration of surgery was found 
to be signifi cantly less when compared with scalpel dis-
section  [28] . A loop diathermy has been used with success 
for acute and chronic pilonidal disease  [29] . 

 However, we preferred radiofrequency to carry out the 
entire procedure. Radio frequency surgery may not be 
confused with electro surgery, diathermy, spark-gap cir-
cuitry, or electrocautery. Unlike electrocautery or dia-
thermy, which works on a frequency between 0.5 and 

 1.5 MHz, radiofrequency uses a very high frequency cur-
rent of 4 MHz  [30] . Unlike the electrocautery, the tip of 
the electrodes used in radiofrequency remains cold dur-
ing its application  [31] . This allows the surgeon to work 
in direct proximity of the functional tissues that need to 
be preserved. 

 In contrast to true cautery, which causes damage sim-
ilar to 3rd degree burns, the tissue damage that does occur 
with radiofrequency is very superfi cial and is comparable 
to that which occurs with lasers  [32] . The radiofrequency 
device allows simultaneous cutting and coagulation of tis-
sues in an atraumatic manner in contrast to the tradi-
tional electrosurgical devices. With radiofrequency, the 
targeted tissue temperatures stay localized within a 60–
90   °   C range thus limiting heat dissipation and avoiding 
damage to adjacent healthy tissue. In juxtaposition, elec-
trocautery, diathermy, or laser temperatures are signifi -
cantly high (750–900   °   C) and result in signifi cant heat 
propagation far in excess of the therapeutic needs  [33, 
34].  The radiofrequency waves have a property of sealing 
small blood vessels while dissecting the tissues without 
creating any char  [35, 36] . Use of electrocautery or dia-
thermy invariably   results in burning of the adjacent 
healthy tissues and causes more pain and delay in wound 
healing  [37] . 

 Different malleable electrodes are available with the 
radiofrequency device that could be selected to suit the 
requirements of sinus excision like incision, shaping of 
the wound edges and coagulation of the bleeding points 
 [38] .  

 A 30-month follow-up of the patients seems to be ad-
equate to evaluate the effi cacy and outcome of the proce-
dure  [39, 40]  .  While the radiofrequency sinus excision 
can be performed as a day-care surgery, longer duration 
of hospital stay and greater consumption of inpatient hos-
pital resources are associated with the wide excision and 
repair techniques. 

 It is, however, admitted that this study of 44 patients 
is too small to permit fi nal conclusions to be drawn con-
cerning signifi cant advantages of one form of treatment 
over the other. It is, nonetheless, felt that there is a future 
for this technique either as a primary treatment or as an 
adjunct to surgery in refractive cases of symptomatic pi-
lonidal sinus   disease. 
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