
Accepte

Reprint
ceral an
Raemist
hahnlos

0039-60

� 2011

doi:10.1

996 S
Sinusectomy for primary pilonidal
sinus: Less is more
Christopher Soll, MD, Daniel Dindo, MD, Daniel Steinemann, MD, Till Hauffe,
Pierre-Alain Clavien, MD, PhD, and Dieter Hahnloser, MD, Zurich, Switzerland

Background. Wide excision with secondary wound healing is a frequently performed surgical procedure
for pilonidal sinus. This intervention requires general anesthesia and has a wound healing time of up to
several months with a long time to return to work. Sinusectomy of the track is an alternative operation.
We here describe the long-term outcome of 257 patients operated between 2001 and 2010.
Methods. Sinusectomy consisted of a selective minimal invasive excision of the sinus after marking the
track with methylene blue. Data were collected retrospectively with questionnaires and telephone survey.
The main endpoints of the study were recurrence and time off work.
Results. With a median follow-up of 3.6 years, the overall recurrence rate was 7%. The median time to
return to work was 7 days. The proportion of sinusectomies performed under local anesthesia increased
from 59% to 93%. Consistently, the proportion of patients treated in 1-day surgery setting increased
from 53% to 93%. One-day surgery had a clear impact on time to return to work in uni- and
multivariate analyses (HR 1.959 {1.224, 3.137}, P = .005).
Conclusion. Sinusectomy for pilonidal sinus can be performed with a low recurrence rate. An outpatient
setting, including operations under local anesthesia, allows a fast return to normal activity. Sinusectomy
should become the first choice for primary non-infected symptomatic pilonidal sinus. (Surgery
2011;150:996-1001.)
From the Department of Visceral and Transplantation Surgery, University Hospital Zurich, Zurich,
Switzerland
PILONIDAL SINUS (PS) is a common disease affecting
predominantly young adult men of working age.1,2

It may appear as asymptomatic pits in the natal
cleft of the saccrococygeal area; but, more often,
patients present either with painful acute abscess
or suppurative chronic infection.1

The surgical management of pilonidal sinus
ranges from excochleation3 to radical excision
with or without reconstructive cutaneous flaps.1,4

Wide excision with secondary wound healing or
with primary closure is probably the most often
performed procedure.5 However, this intervention
leaves a large and deep wound disabling patients
for several weeks.6-8 It leads to substantial medical
resource consumption and to high cost due to
long hospitalization and long time off work. More-
over, efficiency of wide excision combined with
secondary wound healing must be challenged, be-
cause recurrence rates up to 41% have been
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reported.9 Against this background, an alternative
treatment of pilonidal sinus is warranted.

Three years ago, our group introduced a novel
minimal invasive technique for pilonidal sinus
consisting of circumferential incision of the pilo-
nidal orifices avoiding wide cutaneous margins
and a selective subcutaneous extirpation of the
sinus without closure of the wound (sinusec-
tomy).10 At short term, recurrence rate was 5%.
Here, we report on the long-term outcome of
257 patients with sinusectomy.

METHODS

Patient population. Three-hundred seventy-
seven patients with symptomatic pilonidal sinus
were treated between January 2001 and June 2010
in our department. Two-hundred fifty-seven (68%)
patients with primary pilonidal sinus had sinus-
ectomy, in 57 patients (15%) Limberg’s-flap was
performed, and 20 patients (5%) had wide exci-
sion, 11 patients (3%) were operated according
to Lord and Millar’s brush technique, and in 32
patients (9%) only an incision of the abscess was
performed. Patients with recurrent or complicated
PS (more than 4 orifices or 4 orifices with a dis-
tance longer than 8 cm between 2 orifices) were
not treated by sinusectomy. The medical records
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Fig 1. Two specimen examples after sinusectomy (A & B).
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were retrospectively reviewed with reference to op-
erating time, type of anesthesia, and duration of
hospitalization. All patients were seen in the out-
patient clinic after 1 week and 6 weeks. Time of
complete wound healing and time to return to
work were assessed. In July 2010, a questionnaire
was sent to all patients inquiring long-term recur-
rence. If patients did not respond to the question-
naire, they were contacted twice by telephone or
e-mail. An informed consent was obtained from
all patients.

Surgical technique of sinusectomy. Sinusectomy
was performed as previously described10 including
a detailed illustration. If acute infection was pre-
sent, abscess was first drained by small incision un-
der local anesthesia, 3 weeks later sinusectomy was
performed.

The patient was placed in prone position and
the shaved intergluteal fold was separated by tapes.
If surgery was performed under local anesthesia,
lidocaine 1% and epinephrine 1:100000 were
used. The orifices of the pilonidal sinus were
probed, and diluted methylene blue was injected
to mark the subcutaneous tract. Next, the orifices
and sinus were closely excised with the scalpel or
scissor following the methylene-marked track. Two
different specimen after sinusectomy are shown in
Fig 1. After hemostasis, the wounds were left open
to heal. No postoperative antibiotic treatment was
given. All patients were instructed to clean the
wound in a shower at least twice a day and shave
their intergluteal region once a week until com-
plete healing was achieved.

Postoperative complications were graded ac-
cording to the Clavien-Dindo classification.11

Statistical analysis. SPSS 18.0 was used to calcu-
late disease-free probability according Kaplan-Meier
estimation. The Mann-Whitney nonparametric test
and the Fisher’s exact parametric test were used
where appropriate to compare values in different
groups. Correlation was assessed with the Spearman
rho or Pearson correlation. A P value less than .05
was considered as significant. Mulitvariate analysis
was calculated according the Cox regression model.

RESULTS

Patient demographics. Overall, 257 patients
were treated by sinusectomy, 199 men (77%) and
58 women (23%). The median age was 28 years
(range, 14–59) with a median body mass index of
25 kg/m2 (range, 18–40). None of the patients had
previous surgery for pilonidal sinus. One-hundred
fifty-two patients (59%) presented with chronically
infected symptomatic pilonidal sinus. One-hundred
five (41%) presented with acute abscess of the pilo-
nidal sinus and underwent a 2-step procedure (as
described above).

Surgery under local anesthesia and in an outpa-
tient setting. Between 2001–2005 and 2006–2010
the rate of outpatient surgery (63% vs 87%) and
operations performed under local anesthesia
(61% vs 88%) increased significantly (Table I)
and reached almost 100% during 2008–2010
(Fig 2, A). Percentage of 1-day surgery correlated
significantly with patients operated under local
anesthesia (Fig 2, B). The operation time in-
creased from 20 to 30 min between the 2 time pe-
riods. The overall median operation time was 25
min (range, 10–90).

Patient outcome. The overall response rate
(questionnaire, e-mail contact, and telephone sur-
vey) was 72% (n = 184). The median follow-up was
3.6 years (range, 0.2–8.8). The median time for
complete wound healing (defined as complete clo-
sure of the skin) was 5 weeks (range, 1–52). The
median time to return to work was 7 days (range,
1–90). The overall complication rate was 5%
(12/257). Patients with complications presented



Table I. Patient characteristics and clinical outcome after sinusectomy

Year of operation 2001–2005 2006–2010 P

Patients, n 120 137
Median age in years (range) 28 (14–51) 29 (17–59) .012
Male patients % (n) 76 (91) 79 (108) .65
Median BMI (range) 25 (19–33) 25 (18–40) .98
Response rate % (n) 72 (86) 72 (98) 1
Median follow-up in years (range) 5.8 (3.9–8.8) 1.6 (0.2–4.2) <.0001
Complication rate % (n) 6 (7) 4 (5) .56
Median wound healing time in weeks (range) 4 (1–52) 5 (1–24) .8
Median time off work in days (range) 10 (1–90) 7 (1–90) .06
Recurrence rate % (n) 9.3 (8) 4.1 (4) .23
Local anesthesia % (n) 61 (73) 88 (120) <.0001
One-day surgery % (n) 63 (76) 87 (119) <.0001
Operation time in min (range) 20 (10–60) 30 (10–90) <.0001

Bold values indicate P # .05.

Fig 2. (A) Proportion of patients treated in 1-day surgery under local anesthesia between 2001 and 2010. (B) Correla-
tion of 1-day surgery and patients operated with local anesthesia (Pearson r = .9502, P < .0001).
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either with postoperative bleeding (5 patients) or
infection of the wound (7 patients). All complica-
tions were treated conservatively (and were, there-
fore, grade I or II complications).

Comparing the 2 time periods, the median
follow-up was 5.8 years (range, 3.9–8.8) vs 1.6 years
(range, 0.2–4.2). Complication rates and wound
healing time did not change during these 2
periods. However, a tendency to a shorter time to
return to work (10 vs 7 days, P = .06) could be
found (Table I).

Despite of a longer follow-up with comparable
response rates, recurrence rates did not change
between 2001–2005 and 2006–2010 (9.3% vs 4.1%,
P = .23). The Kaplan-Meier estimation revealed
that 75% (9/12) of recurrences occur within the
first 2 years and disease-free probability was 98.3%
after 1 year and 93.5% after 5 years (Fig 3). The
median time to recurrence was 19 months (range,
1–40). The overall recurrence rate was 7% (12/
184). Recurrences were treatedwith radical excision
and a reconstructive cutaneous flap (Limberg’s
flap) in 4 patients or a second limited excision (4 pa-
tients). Four other patients were treated surgically
after recurrence in anotherhospital, but the specific
procedure is unknown.

Impact of sinusectomy on time to return to
work. The management of the patients changed to
1-day surgery as shown in Fig 2. Therefore, we
asked whether this management has an impact



Fig 3. Disease-free probability according to Kaplan-Meier after sinusectomy of pilonidal sinus. Patients at risk are the
number of patients that have reached at least the corresponding months of follow-up.

Table II. Crosstabulation of outpatient setting and
time to return to work*

Patients (n)

P
Time off

work # 7 days
Time off

work > 7 days

One-day surgery
Yes 107 21 .003
No 21 15

Local anesthesia
Yes 99 22 .057
No 29 14

Time of operation
#20 minutes 62 16 .709
>20 minutes 66 20

Two-step procedure
Yes 55 16 1
No 73 20

BMI
#25 68 23 .06
>25 57 13

Sex
Male 103 28 .814
Female 25 8

Years
2001–2005 52 18 .344
2006–2010 76 18

*Data about time to return to work were available from 164 patients.
Bold values indicate P # .05.

Fig 4. Correlation of time to return to work and time of
hospitalization (Spearman rank correlation test: n = 164,
r = �0.721, P < .0001; asterisks indicate outliers).
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on time to return to work. Crosstabulation re-
vealed that 1-day surgery was associated with less
than 7 days to return to work. Data about time to
return to work were available from 164 patients
(Table II). A test for correlation confirmed this ob-
servation (Fig 4). A multivariate analysis (including
time of hospitalization and operation, type of anes-
thesia, interval of years, 1- or 2-step procedure,
BMI, and sex of the patient) revealed that time
of hospitalization independently affects time to re-
turn to work (Table III).

DISCUSSION

This study shows that sinusectomy for primary
pilonidal sinus has excellent long-term results with



Table III. Multivariate analysis for time to return
to work within a week after sinusectomy

Variable Hazard ratio 95% CI P

One-day surgery 1.959 1.224–3.137 .005
Type of anesthesia 1.2 0.737–1.954 .464
Time of operation 0.727 0.486–1.086 .12
Two-step procedure 1.094 0.757–1.582 .632
BMI > 25 0.744 0.51–1.085 .125
Sex 0.843 0.534–1.331 .463
Years 1.124 0.725–1.742 .602

Bold values indicate P # .05.
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7% recurrences at 4 years. Particularly, nearly all
patients could be treated by 1-day surgery, which
allowed a rapid return to full activity.

The ideal treatment for pilonidal sinus should
have a short time to return to work and a low
recurrence rate, especially because this disease
mainly affects young people. Radical wide excision
to the level of sacrococcygeal fascia with secondary
wound healing or with primary closure is the
standard treatment of care in many centers.1,2,5,12

However, wound healing times of up to 3
months8,13 and time to return to work up to
1 month are reported.6-8 Length of hospital stay
varies from 1-day surgery to 3 days6,14 and compli-
cation rates can reach 23%.6 Recurrence rates are
5% after 1 year,5 13% after 3 years,13 and can in-
crease up to 41% after 6 years.9 In contrast, sinus-
ectomy avoids large and disabling wounds,
allowing patients to return to work within 7 days.
The complication rate of 5% is low and during
the last 3 years almost 100% of the patients were
operated by 1-day surgery. Uni- and multivariate
analyses revealed that 1-day surgery had a clear im-
pact on time to return to work. Type of anesthesia
was included into the multivariate analysis because
it may surrogate for extensive excisions. The 2 time
periods (2001–2005 vs 2006–2010) were included
to exclude a time dependent bias provoked by in-
creasing practice of sinusectomy itself. The multi-
variate analysis showed that patients operated in
1-day surgery are twice as often back to work within
1 week as patient operated not in 1-day surgery.
This influences economic aspects positively, eg,
indirect costs of loss of working hours.

The idea of treating pilonidal sinus less radically
is not new and goes back to the Second World War.
The high prevalence of pilonidal sinus among U.S.
soldiers had led to the nickname ‘‘Jeep dis-
ease.’’15,16 Phillips17 suggested a less invasive mar-
supialization of infected PS ‘‘to keep the fighting
man in a fit condition for combat.’’15,17 In 1970,
Patey18 recommended: ‘‘Don’t take a hammer to
swat a fly!’’ and discussed a differentiated treat-
ment. Lord and Millar3,19 introduced an debride-
ment of the pilonidal sinus with a rounded
brush. Bascom20,21 established a narrow excision
of pilonidal orifices combined with a laterally
placed parallel incision for debridement of the cav-
ity. A second technique established by Bascom22 is
the cleft lift procedure that can be performed in 1-
day surgery.23,24 Recently, a novel technique using
skin trephines to excise the pilonidal orifices and
sinus tracts has been described in 1358 patients
from a military hospital in Israel.25 Similar to our
study, this operation was performed under local
anesthesia and in 1-day surgery. Follow-up and re-
currence were assessed by telephone interviews.
Recurrence rates increased with time from 6.5%
at 1 year, to 13.2% at 5 years and 16.2% at 10 years.
Comparing the results of the study from Israel with
our data we still might slightly underestimate re-
currences particularly in the group operated
from 2001–2005. However, we could also show
that most of our recurrences occurred during the
first 2 years with a disease-free probability of
more than 90% after 5 years. This is in line with
other publications as most recurrences of pilonidal
sinus develop within the first 5 years.25-28 Hence,
recurrences of sinusectomy are comparable with
the trephination technique and these data demon-
strate that less invasive techniques for pilonidal si-
nus are feasible with good results, probably
superior to wide open excision with secondary
wound healing.

The response rate of 72% of our survey is high
compared to the mean response rate of 54% for
mailed surveys.29 Furthermore, it has been
concluded that there is not a direct relationship
between response rate and bias. Although tele-
phone or questionnaire surveys are common prac-
tice,5,25 they still have their limitations, as patients
with asymptomatic recurrent disease might not be
detected. The follow-up of our study may also con-
found the time of complete wound healing, be-
cause it was also assessed by the patients and not
solely by a physician. On the other hand, assess-
ment by the patients reflects very well the presence
or absence of any discomfort in the intergluteal
fold. After 7 days surgical wounds became almost
asymptomatic, as most patients returned to work.

Comparing the groups operated between 2001–
2005 and 2006–2010, the operation time increased
from 20 to 30 minutes. Sinusectomy became a
teaching operation for our youngest residents and
this may explain the longer operation time.

In conclusion, sinusectomy for pilonidal sinus
has a low morbidity rate and low recurrence rate.
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Surgery can be performed under local anesthesia
and as 1-day surgery. This is essential to allow
patients rapidly return to normal activity. For these
reasons, wide excision with secondary wound heal-
ing has been abandoned as routine treatment in
our clinic.
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