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INTRODUCTION
Pilonidal cysts, which manifest as small holes that are 

visible in the intergluteal groove, sometimes containing 
tufts of hair, are a fairly common, benign disease that pri-
marily affects young adults under the age of 40.1 The inci-
dence rate of these cysts, which affect men 3–4 times more 
frequently than women,1 has been reported in up to 48 
in 100,000 inhabitants, consisting of 0.7% of the popula-
tion.2,3 Although the pathogenesis is not fully understood, 

the most accepted theories currently relate the disease to 
hair follicles, micro-trauma, and the depth of the interglu-
teal groove.4

Signs of infection of the pilonidal cyst include the pres-
ence of pain, heat, and erythema at the site, accompanied 
by secretion.5 In an asymptomatic patient with no signs 
of cyst infection, no surgical measures are necessary and 
general recommendations include the removal of local 
hair and adequate hygiene.6–8 In contrast, the treatment 
of symptomatic pilonidal cysts is preferably surgical,4,6,9 
although there is still uncertainty regarding the best 
type of treatment to be adopted.6 Several techniques are 
described in the literature, from incision with drainage 
under local anesthesia in urgent situations to complex 
procedures such as excision with healing by primary or sec-
ondary intention.7,10,11 Primary intention includes suturing 
the wound edges in the midline or off-midline, with or 
without skin flaps.7,10,11 Excision of the cyst with primary or 
secondary closure of the intergluteal sulcus has been the 
most commonly used technique worldwide.6,11 However, 
recurrence rates after cyst treatment ranges from 0% to 
100% in the literature11,12 and seem to depend more on 
follow-up time than on the type of therapy itself.11,13,14
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Background: Pilonidal cysts are a painful condition that primarily affect young 
adult men. In the literature, numerous operative techniques for resolving piloni-
dal cysts are described, with variable outcomes. The objective of this study was to 
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showed 2.63/10 (P < 0.05). The mean healing time was 23.8 and 57.9 days in the 
ciNPT group and gauze group, respectively (P < 0.05).
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Closing incisions following cyst removal is also a com-
plex issue, with complications being primarily related to 
the lateral tension upon the sutures and excessive exu-
date.15,16 The German National Guideline on the Management 
of Pilonidal Disease study recommended avoiding delayed 
closure due to associations with prolonged scarring and 
late return to daily activities, and suggested primary clo-
sure with the incision outside the intergluteal groove.6 
This procedure needs specific training owing to its tech-
nical difficulty.6 Guidelines from the American Society of 
Colon and Rectal Surgeons strongly recommended com-
plete excision and primary closure outside the gluteal 
groove.17 Lastly, Singh et al advocated for complete exci-
sion of the pilonidal sinus with primary closure to short-
ening hospital stay, and minimizing risk of reocurrence.16

Several factors have been reported to contribute to a 
reduction of morbidity at the surgical site. Including clo-
sure without tension, appropriate exudate management, 
efficient blood circulation, and the use of closed incision 
negative pressure therapy (ciNPT).18–20 Closed incision 
NPT uses a sterile foam dressing on the incision. It’s con-
nected to a device in order to apply a controlled sub-atmo-
spheric pressure over the incisional surface.19,20 This creates 
a vacuum-closed system that can hold the incisional edges 
together, keep blood supply, and facilitate the removal of 
exudate.20 Because it is a fully closed system, ciNPT can act 
as a barrier, keeping infectious materials out of the inci-
sional area.19 Conventional negative pressure wound ther-
apy (NPWT) was initially described in open wounds with 
tissue loss or several infections, whereas the application 
of ciNPT has shown encouraging results when used over 
closed incisions.19,21,22 In the surgical treatment of pilonidal 
cysts, the use of conventional NPWT for secondary closures 
showed advantages in terms of improved wound closure 
time and lower postoperative pain when compared with the 
secondary closure without NPWT.23,24 However, there have 
not yet been studies assessing the use of ciNPT over primary 
closure following surgical excision of pilonidal cysts.

Considering the evidence supporting the use of ciNPT 
in multiple incision types, we conducted a retrospec-
tive review of 22 cases of excised pilonidal cysts. Eleven 
patients received postoperative care with ciNPT, and 11 
were managed with standard dressings. The objective of 
the present study was to compare the outcomes after surgi-
cal treatment of pilonidal cysts with primary closure tech-
nique over the intergluteal sulcus, with and without the 
use of ciNPT.

METHODS
Experimental Design

This was a retrospective study of patients who under-
went surgical procedure for pilonidal cysts. All patients 
were diagnosed with symptomatic pilonidal cysts and 
admitted for complete surgical excision of the compro-
mised tissue, followed by primary closure over the interglu-
teal groove and postoperative care with or without ciNPT. 
The exclusion criteria for the ciNPT group included unsu-
pervised removal of the ciNPT dressing or loss of nega-
tive pressure before postoperative day (POD) 7, for any 

reason. Twenty-two patients met the inclusion criteria and 
were included in the study: 11 patients received incision 
management with standard dressings (control group), 
and 11 patients received ciNPT (study group) (Fig.  1). 
One patient in the ciNPT group was excluded due to the 
premature removal of ciNPT dressings for bathing.

Surgical Procedure
The operations were done by the same surgeon.
All patients were placed in the horizontal ventral 

decubitus position, under spinal block and sedation, 
without using cushions or table angulations; all patients 
received prophylactic antibiotic therapy with cefazolin 
at induction of anesthesia. The buttocks were separated 
with a wide tape for better exposure of the intergluteal 
sulcus (Fig.  2). Aseptic and antiseptic techniques with 
2% chlorhexidine gluconate were used in the prepara-
tion of sterile fields.

Cysts were removed with a wedge incision into the 
skin and subcutaneous cellular tissue (SCCT) (Fig.  3A). 
Removal of the cyst occurred without opening of the cyst. 
The depth of removal was the sacral fascia, with preser-
vation of the integrity of the anal and perianal tissues 
(Fig.  3B). To avoid tension after closure, the skin was 
undermined approximately 1.5 cm from the edge of the 
incision (Fig. 3C). Adhesive tape was then removed, allow-
ing the edges of the surgical wound to be approximated. 
Primary closure of the SCCT was achieved using inverted, 
interrupted 2-0 monofilament polydioxanone sutures. 
The skin was closed with simple interrupted 3-0 monofila-
ment nylon sutures (Fig. 3D).

Postoperative Incision Management
In the control group (n = 11), the wound was cov-

ered with gauze and Tegaderm (3M+KCI Company; San 
Antonio, Tex.). In the ciNPT group (n = 11), the inci-
sion was managed with the PREVENA PEEL & PLACE 
20 cm Incision Management System (3M+KCI Company, 
San Antonio, Tex.)19,22 and negative pressure was applied 
at −125 mm Hg (Fig.  4). The patients in both groups 
were evaluated 6 hours postoperatively for pain using 
the visual analog scale (VAS) (Fig. 5).25 Patients would be 
discharged if the reported pain score was ≤2/10; other-
wise, the patient would be hospitalized until the next day.

One patient in the ciNPT group was excluded due to 
the premature removal of ciNPT dressings for bathing.

The patients returned on POD 7 for evaluation of 
the wound and pain assessment with the same VAS. For 
patients of the study group, ciNPT dressings were removed, 
and incisions were kept without any dressings from then 
on. Patients of the control group had the incision without 
dressing from the second day on. At POD 14, half of stitches 
were removed; the remaining stitches were removed on 
POD 21. The patients continued to visit the clinic every 7 
days until the incision was completely healed.

Data Collection and Statistical Analysis
The duration of hospital stay, patient-reported pain 

level 6 hours after the end of the procedure and on POD 
7, and total incision healing time of both groups were 
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collected from patient records. The duration of hospital 
stay was defined (in hours), as the time between the con-
clusion of operation and discharge from the hospital. The 
total incision healing time was defined as the days from 
operation to full epithelialization over the incision in days. 
No patients were lost to follow-up.

Continuous data were statistically analyzed using a 
2-tailed Mann-Whitney-Wilcoxon test. Categorical data 
were statistically analyzed using a 2-sided Fisher exact 
test. P < 0.05 was required to reach statistical significance. 
Statistical analyses were performed using GraphPad Prism 
8 (GraphPad Software; San Diego, Calif.).

RESULTS
Of the 21 patients included in this study, 12 were men 

and 9 were women. Ages ranged from 15 to 60 years, with 
a mean of 30.19 years. There were no significant differ-
ences in age or gender between groups.

Six hours after the operation, patient-reported pain 
scores were significantly lower in the ciNPT group than in 
the control group. In the control group, the median pain 
score was 3, ranging from 2 to 4 on the VAS. The median 
pain score in the ciNPT group was 1, ranging from 1 to 2 
(P < 0.0001; Fig. 6). Due to the lower pain scores, the time 
to discharge from the hospital was significantly shorter for 
the ciNPT group versus the control group. In the ciNPT 
group, time to discharge ranged from 6 to 12 hours, with 
a median of 9 hours and 20 minutes. In the control group, 
time to discharge ranged from 18 to 30 hours, with a 
median of 23 hours (P < 0.0001; Fig. 7).

Fig. 1. Flowchart of surgeries and follow-up of patients up to discharge. NPWT, Negative pressure 
wound therapy; ciNPT, closed incision negative pressure therapy; POD, postoperative day.

Fig. 2. Patient in the ventral decubitus position under spinal anes-
thesia and sedation with exposure of the intergluteal cleft.
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At each follow-up visit, the incision appearance was re-
evaluated, and based on the incision status, patients were 
allowed to return to normal daily activities. Patients in the 
control group were allowed to return to school or work at 
POD 14, whereas the patients receiving postoperative care 
with ciNPT were allowed to return to normal daily activi-
ties on POD 4.

When the patients returned for the first follow-up 1 
week after the surgical procedure, pain levels were still 
significantly lower in the ciNPT group than in the con-
trol group. Pain scores ranged from 2 to 3 in the control 
group, with a median score of 2.63. Pain scores at the first 
follow-up in the patients receiving ciNPT ranged from 0 to 
2, with a median score of 0.9 (P < 0.0001; Fig. 8).

Upon complete removal of the remaining sutures on 
POD 21, there was a noticeable difference in incision 
appearance between the patient groups, with greater scar-
ring and erythema in the control group (Fig. 9). Minor 
complications occurred in 5 of the patients: 2 patients in 
the ciNPT group experienced superficial (not involving 
the SCCT) dehiscence ≤1.5 cm in length; 3 patients within 
the control group experienced dehiscence of skin and 
SCCT ≤2.5 cm in length. However, no surgical interven-
tions were necessary for any of the patients.

When the incisions were sufficiently epithelialized, 
the weekly assessments were discontinued. This mile-
stone was reached sooner in the ciNPT group than in the 
control group (P < 0.001; Fig.  10). In the ciNPT group, 

Fig. 3. A, Wedge incision around the cyst; B, block removal of the cyst; C, creation of small skin flap to 
facilitate closure without tension; D, final aspect of the sutured skin.
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Fig. 4. A, Placement of ciNPT dressing; B, superior view of the dressing once a seal has been created;  
C, lateral view of the foam location; D, vacuum created and no leakage detected.

Fig. 5. Visual Analogic Scale (VAS) used to determine patient-related pain.
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epithelialization occurred after a median of 23.8 days, rang-
ing from 14 to 28 days. In the control group, epithelializa-
tion was observed at a median of 57.9 days, ranging from 35 
to 112 days. There were no surgical site infections for either 
group within the observation time. All patients healed 
from the procedure without the need for reoperation. Two 
patients in the control group subsequently returned to the 
hospital 1 year after operation due to pilonidal cyst reoc-
currence, but there were no reoccurrences in the ciNPT 
group.

DISCUSSION
Treatment of symptomatic pilonidal cysts typically 

involves surgical intervention, with complete excision of 
the abscess being the most effective method of minimizing 
the risk of reoccurrence.16 After excision of the abscess, 
primary closure is the most common approach to treat-
ment, with closure via primary intention being recom-
mended to shorten time to healing and enabling a more 
rapid return to daily activities.10 However, challenges to 
incision healing include lateral tension and the potential 
for contamination. Although primary midline closures 
require less technical training and have shorter operative 
times,26–28 they have also been associated with higher lat-
eral tension and postoperative complications.29 Data from 
this study suggest that the use of ciNPT may promote 
favorable outcomes (eg, decrease in the length of hospital 
stay, postoperative pain, and time-to-healing) after exci-
sion when used over closed, primary midline incisions in 
the intergluteal groove.

Closed incision NPT has been demonstrated to be a 
valuable asset in supporting post-surgical healing. In a 
2019 meta-analysis by Singh et al, ciNPT was associated 
with a lower rate of surgical site infections in multiple inci-
sion types.30 Randomized clinical trials comparing ciNPT 
with standard dressings have also reported lower rates of 
dehiscence31 and overall complications32,33 in the observed 
patient populations. The data from this study are consis-
tent with these outcomes, whereby ciNPT can effectively 
facilitate post-surgical incision management in closed inci-
sions prone to lateral tension.

To our knowledge, this is the second report of the 
use of ciNPT over the primarily closed incision after exci-
sion of pilonidal cysts. The first is an abstract published 
by Bianchi et al, although the authors do not specify 
whether the closure was over the midline.34 Among the 
65 patients receiving ciNPT, infection and overall com-
plication rates were 4.6% and 11%, respectively, which 
reflected a benefit of ciNPT over standard dressings. 
In our study, we expand upon the current literature by 
demonstrating that the use of ciNPT on closed midline 
incisions led to favorable outcomes related to length 
of hospital stay and healing time when compared with 
gauze dressings. For the ciNPT group, some patients 
were able to be discharged shortly after the initial pain 
assessment at 6 hours postoperative, which was a sig-
nificantly shorter length of stay compared with patients 
receiving postoperative incisional care with gauze dress-
ings where the length of hospital stay after the excision 
procedure ranged from 18 to 30 hours. This hospital 
length of stay for the gauze-treated group is similar to 
previously published studies35,36 and consistent with 
findings from recent meta-analyses by Stauffer,11 Kallis,7 
Wani,37 and McCallum.10 The healing time in the ciNPT 
group was also significantly shorter when compared with 
the control group. In the meta-analysis by Al-Khamis 
et al, 10 publications were identified to have reported 
time-to-healing in patients treated for pilonidal cysts with 
primary midline closures.29 The healing time for these 
surgeries ranged from 7 to 203 days, although the data 
could not be analyzed due to variations in the definition 

Fig. 6. Distribution of pain scores in patients receiving incision man-
agement with ciNPT or standard dressings at 6 hours after opera-
tion. Each symbol represents 1 patient. 
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of healed incisions. In our patients, weekly follow-ups to 
verify healing was continued for 35–112 days in the con-
trol group and from 14 to 28 days in the ciNPT group. 
These outcomes have encouraged us to continue uti-
lizing ciNPT for postoperative care following pilonidal 
excision.

Patient-reported pain was also lower for patients treated 
with ciNPT in this study. The pain assessment at both 6 
hours after operation and POD 7 showed significantly lower 

pain scores in the ciNPT group compared with the control 
group. Patient-reported pain levels for patients undergoing 
primary midline closure after operation for pilonidal cysts 
vary in the published literature based on the method of clo-
sure. In retrospective interviews with 192 male patients who 
underwent primary midline closure for pilonidal cysts, Doll 
et al reported a median pain score of 4/10 during hospi-
talization.38 Dass et al observed that patients with midline 
incisions had pain scores of 4.21/10 at POD 1 and 2.01/10 
at POD 2.39 Rao et al reported POD 1 pain scores of 20/100 

Fig. 7. Distribution of the hours between the conclusion of opera-
tion and discharge from the hospital in patients receiving incision 
management with ciNPT or standard dressings. Each symbol repre-
sents 1 patient. 

Fig. 8. Distribution of pain scores in patients receiving incision man-
agement with ciNPT or standard dressings on postoperative Day 7. 
Each symbol represents 1 patient. 
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for primarily closed midline incisions.; by POD 7, this score 
had declined to 7/100.40 In our control group, pain scores 
shortly after operation were similar, with a median score of 
3/10. These reduced patient-reported pain scores in the 
study group encouraged us to allow earlier patient return 
to their daily activities such as driving and office work or 
going back to school.

This study is limited by a relatively small sample 
size, and further studies with a large sample size will 
be needed to determine whether these outcomes can 
be applied to the general population. Due to the overt 
nature and appearance of ciNPT versus standard dress-
ings, it was difficult to control for bias. As per our clin-
ic’s protocol, we relied upon patient self-reported pain 
levels to reach below a pre-specified threshold to deter-
mine the timing of hospital discharge. This approach 
reduces physician-bias, but is vulnerable to the placebo 
effect.

This study reports our initial experience with a device 
that seems promising to improve the early results of the 
surgical treatment of pilonidal cysts. These improved 
outcomes have encouraged us to incorporate ciNPT 
into our treatment protocol for symptomatic pilonidal 
cysts. Additional work should be performed with larger 
patient populations and with the use of ciNPT in other 
techniques for the correction of the pilonidal cyst, as 
well as longer follow-up periods to evaluate recurrence 
rates.

CONCLUSION
The use of ciNPT was associated with decreases in the 

length of hospital stay, postoperative pain, and time-to-
healing when used over closed incisions in the intergluteal 
groove after the surgical treatment of pilonidal cysts.

Fig. 9. Photographs showing appearance after removal of all sutures on POD 21. A, representative pho-
tograph of a patient in the ciNPT group. B, Representative photograph of a patient in the control group.

Fig. 10. Distribution of the days from operative procedure to com-
plete incision healing in patients receiving incision management 
with ciNPT or standard dressings. Each symbol represents 1 patient.
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