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Abstract

Background
Surgical wound infection contributes to prolonged recovery time after pilonidal sinus excision. As a
standard procedure after surgery, we recommend our patients to perform water irrigations in the
intergluteal cleft 4 to 6 times a day during the post-operative period. Our hypothesis is that this should
reduce healing time and complication rates. The aim of this study was to measure the importance of
sacro coccygeal hygiene in the management of pilonidal sinus disease.

Methods
We retrospectively collected data after surgical management of pilonidal sinus (sinusectomy procedures)
in our division over a ten-year period. Patients were divided into three groups according to their local
hygiene during postoperative follow-up and scored one (G1: good hygiene) to three (G3: poor hygiene).
Primary outcome was complication rates. Secondary endpoints were, healing time, follow-up, time off
work, and recurrence rate.

Results
In G1 (N = 112), complication rate was 3.6%. In G2 (N = 109), it was 5.5%, whereas in G3 (N = 71), it
reached 7.03%. However, there were no statistically signi�cant differences between hygiene groups
regarding complication rates in both univariate and multivariable analysis. Regarding secondary
outcomes, there were signi�cant differences between hygiene groups concerning median follow-up (p = 
0.0001) and median time off work (p = 0.0127).

Conclusion
Good hygiene of wound is essential for optimal, rapid healing without complications. The importance of
this report is to show that thanks to our hygiene follow-up strategy with frequent perineal irrigations and
regular follow-up checks, patients with at a �rst glance “unclean local conditions”, reached similar
complications, median healing time and recurrences rates to patients with medium and good wound
hygiene level

Statement
Pilonidal disease is a very common condition especially in young patients. Over the years, many different
treatments have been described. It is well known that lack of hygiene can impact negatively on the
healing time. Until now, no study has focused on hygiene criteria to follow patient recovery after surgery.



Page 4/15

This study, involving a large number of patients, demonstrates that strict sacro coccygeal hygiene for the
postoperative care of pilonidal disease improves patient well-being and decreases complications and
healing time.

Introduction
It is thought that the presence of hair in the gluteal cleft is responsible for pilonidal sinus disease (1). This
pathology was �rst described by Mayo in 1833 (2) and is probably an acquired disease (3) (4). It is linked
to the distention of a follicle with keratin which becomes in�amed and then obstructed (5). It leads to
infection with chronic non-healing sinus. Thus, presentation of pilonidal sinus disease encompasses
various forms from chronic cysts with different sus-cutaneous tracts to acute cysts/sinus with abcess.

Pilonidal sinus disease usually occurs in young people between 15 and 30 years of age (5) (6) and
concerns approximately 0.7% of the population (7). Different predisposing factors have been highlighted
in the literature. Some are “non-modi�able” such as age, ethnicity, gender, familial history of pilonidal
disease, anatomy of the buttocks (thick skin, deep gluteal cleft…) whereas others can be modi�ed: high
density of hairs in the gluteal region, overweight, lack of hygiene, prolonged sitting, recurrent cha�ng (5).

Due to a large variety of treatments and lack of evidence, there is currently no consensus regarding
pilonidal sinus disease management (8). Published studies for the most part, have been heterogeneous
regarding the techniques they used, underpowered, performed with a retrospective design or have short
follow-ups (9).

First described by Lord-Millar (10), a limited excision of the cysts and sinus without skin closure was
modi�ed in our department by Prof Marc-Claude Marti. Skin bridges were left between each excision
wound thus leaving a limited excision of the pilonidal sinus without skin closure. (Fig. 1).

Bad personal hygiene has been described as a key factor in the development and recurrence of pilonidal
sinus after surgery (11) (12).

The aim of the study was to assess the impact of post-operative sacro coccygeal hygiene on
complication rates after pilonidal surgery .

Methods
During a ten-year period, (01/07/2005 to 30/06/2015), we retrospectively included data from patients
who had a limited excision of pilonidal sinus without skin closure in the Department of Visceral Surgery
at the University Hospital of Geneva in Switzerland.

Patients below 16 years old, or pregnant, or with cognitive disorders and/or unable to follow the medical
recommendations were excluded.
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After surgery, good hygiene of the wound appeared to be a key factor to avoid complications and to
promote rapid healing (12). In our department, patients‘ wounds are closely monitored. During follow-up,
wound characteristics are described in a standard form, using FileMaker software (FileMaker, Inc, Santa
Clara, USA). Wound description is systematized with key words.

We looked for evidence of �brin, in�ammation, particles of soil, lint or hair and odour. The presence of
each one was given a point and the total score then resulted in a grade of hygiene. Patients were
classi�ed and divided into three groups (which constitutes our “local grading system ») according to the
surgeon’s assessment of local hygiene: G1 (good hygiene), G2 (moderate hygiene) and G3 (poor hygiene)
(Table 1). It is worth to notice that the measurement of healing was also reported at each evaluation. It
was determined by the percentage of epithelization of the wound, i.e. its percentage of closure. Since
epithelialization is synonymous with fragility, quality of the epithelisation was determined by secondary
absence of granulation tissue.

Table 1: Grades of hygiene. In italics, keywords used in the filemaker™ form. 

Grade Fibrin Inflammation/Pus Particles/Stool Smell Score

G1 0 0 0 0 0

G2 1 1 1 0 1-2

G3 1 1 1 1 2-4

1, if the wound was non inflammatory, rather budding, (Figure 2)

2, if it was fibrinous

3, if  the wound was purulent or with stools in it  

This information is recorded at postoperative days 2 and 7. Patients are followed up to complete recovery
(Fig. 2) and are advised according to their level of hygiene at each evaluation. In particular, we
recommend sacro coccygeal irrigations (using a shower spray and only tap water) from four to six times
a day during the initial post-operative period (Supplemental data, S1). In addition, patients were warned to
avoid any tobacco or other poisoning (cannabis, etc.), to monitor their diabetes in order to balance it as
well as possible, and follow the recommendations given by the medical staff concerning the wound at
each visit. (type of dressing to use, necessity of not to do hair removal and type…)

The primary endpoint was complication rates de�ned as the presence of abcess or bleeding. Secondary
endpoints were recurrence rate, healing time, median follow-up, and median time off work.

Statistical Analysis
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Power and sample size calculation was based on the logistic regression model, considering 10 patients
for each term, a minimum recruitment of 60 patients was necessary which was far less than the total
number of cases performed in our institution. Each variable was graphically evaluated to assess its
distribution. Descriptive statistics were reported �rst. Chi 2, Fisher exact or Kruskal-Wallis two-sided tests
were used to compare hygiene groups for primary and some secondary outcomes. Logistic regression
was run in order to measure association between hygiene grades and outcomes and to eliminate
potential confounding factors. A p value < 0.005 was considered as statistically signi�cant.

Results
Between July 2005 and June 2015, 377 patients were operated for pilonidal sinus disease; 292 of these
were performed using the modi�ed Lord-Millar technique (Table 1). The median age was 27 years old
(15–59). There were 249 male and 43 female patients. The median number of primary ori�ces was 2 (1–
16). Except for one, all patient had outpatient surgery. The procedure was performed under local
anaesthesia in 94.5% of patients. Regarding wound hygiene, 112 patients were classi�ed as G1, 109 as
G2 and 71 as G3. Between different hygiene groups there were no statistically signi�cant differences in
terms of patient’s demographics (sex, median age). Interestingly, the median number of ori�ces was
higher for G2 (2 [1–16]) and G3 (3 [1–8]) groups (p = 0.0001) (Table 2).

Table 2: Patients characteristics at the time of surgery according to hygiene grade 

  G1

(N=112)

G2

(N=109)

G3

(N=71)

p

Sex (H:F) (OR) (91 :21)   

(92 : 17)

 

 

(66 :5)

 

0.089

Median age (range) 29 (16-59) 27

(15 – 57)

24

(16 – 58)

0.0779

Median number of primary orifices  2 (1-8) 2 (1-16) 3 (1-8) 0.0001

Anesthesia type : AL/AG  111/1 102/7 63/8 0.009
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Complications rates did not signi�cantly differ between hygiene groups (Table 3), in univariate (Table 4)
and multivariable analysis (Table 5). Regarding secondary outcomes, such as median healing time and
recurrence rates, there were no differences between the different groups of hygiene. But it is important to
underline that the highest values (28 months for healing time and 9.2% for recurrences rates) were
reached for patients with satisfactory hygiene grades (namely G1 and G2) (Table 3).

Table 3: Primary and secondary outcomes according to hygiene group 
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  G1

(N=112)

G2

(N=109)

G3

(N=71)

p

Median healing time (range) 28

(5-123)

26

(5-95)

25

(8-98)

0.1685

Complications (%) 4/112 (3.57) 6/109(5.5) 5/71(7.04)  

 

0.528

 

 

Median follow-up in months (range) 47.5 (1-124) 24 (1 – 76) 15

(3-82)

0.0001

Median Time off work (range) 12
(0-92)

11
(0-109)

14
(0 – 38)

0.0127

Recurrences rate (%) 4.46 9.17 8.45 0.357

Table 4: Univariate analysis of complication following pilonidal sinus disease surgery 
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Variables Complications

Odds Ratio OR [95%CI] p

Hygiene Grade 1 1   1

Hygiene Grade 2 1.57 [0.43-5.73] 0.493

Hygiene Grade 3 2.04 [0.53-7.89] 0.299

Table 5: Multivariate analysis of complication following pilonidal sinus disease surgery 

Variables Complications

Odds Ratio OR [95%CI] p

Hygiene Grade 1 1   1

Hygiene Grade 2 1.47 [0.40-5.42] 0.558

Hygiene Grade 3 1.81 [0.46-7.11] 0.397

Age 0.99 [0.93-1.05] 0.759

Sex 0.44 [0.05-3.49] 0.438

Recurrences 1.83 [0.37-8.98] 0.454

The median follow-up was longer for grade of hygiene G1 (47.5 months [1-124]) (p = 0.0001) compared to
other groups. There were also signi�cant differences regarding median time off work (p = 0.0127)
according to the hygiene grades (maximum of 14 days for G3). In univariate (Table 6) and multivariable
analysis (Table 7), recurrence rate was the highest for G2 but no statistically signi�cant differences were
found between hygiene grades. Multivariate analysis was a logistic regression to measure association
between hygiene grades and outcomes in order to avoid potential confounding factors.

Table 6: Univariate analysis of recurrence of pilonidal sinus disease after surgery 

Variables Recurrences

Odds Ratio OR [95%CI] p

Hygiene Grade 1 1   1

Hygiene Grade 2 2.16 [0.71-6.54] 0.173

Hygiene Grade 3 1.97 [0.58-6.73] 0.277

Table 7: Multivariable analysis of recurrence of pilonidal sinus disease after surgery 
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Variables Recurrences

Odds Ratio OR [95%CI] p

Hygiene Grade 1 1   1

Hygiene Grade 2 1.92 [0.62-5.91] 0.255

Hygiene Grade 3 1.60 [0.46-5.58] 0.463

Age 0.93 [0.87-1.00] 0.039

Sex 0.63 [0.14-2.89] 0.554

Complications 0.32 [0.53-3.92] 0.478

Discussion
In the literature, only one study by Mutus et al. was found to focus on wound infection after pilonidal
sinus disease surgical treatment (13). However, the authors studied a cohort of adolescents with a
median age of 16 years old with a shorter follow-up (7 days- 49 months) compared to our study (1-124
months). Their study showed that 36 patients out of 268 (13.4%) had wound complications, including
infection and dehiscence, during the �rst month after surgery. Mutus et al. have a complication rate
signi�cantly higher than ours (whatever group of hygiene) which encompasses all complication types
(bleeding, infection, dehiscence). We explain this difference by our strategy of close wound hygiene
monitoring with small interventions at follow-up such as perineal/wound irrigation and/or perineal
showers, �brin removal, application of silver nitrate etc. These small interventions can in�uence cost
management but will be always less expensive than the cost management of complications with in
addition potential stress of an other surgery.

Interestingly, signi�cant differences of follow-up between hygiene groups were found with group G1
having the longest follow-up. However, the range obtained for G1 was the most important re�ecting the
possibility that patients in the initially G1 group, for lack of monitoring instructions (because G1 group
signi�cates to be at the least-risk hygiene group and therefore initially receiving fewer monitoring
replicates and wound care instructions) were able to switch to a poorer hygiene group, resulting in an
increase in the duration of the follow-up.

So far we could not �nd in the current literature mention of an hygiene score. As consequence, it has led
our surgical team to direct the wound monitoring message to the clinic: poor hygiene groups were then
encouraged to perform more showers and speci�c hygiene instructions were administered to them. Thus,
recurrence rates between the different hygiene groups were similar. Furthermore, this highlights that the
recognition of wounds’ dirt degree after surgery is predictive of the time of recovery (with signi�cant
difference of median time off work between hygiene groups) but did not alter the surgical technique .

In 2010, Mc Callum et al. (14), performed a Cochrane review to compare open versus closed surgical
treatments of pilonidal sinus disease. No signi�cant difference was found in the rate of infection between
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the two types of procedures (risk ratio 1.31, 95% CI 0.93 to 1.85). These results are di�cult to compare
with ours because they take into account several types of open surgical treatments, including the
technique we are using.

Milone et al. (9) performed a review of the literature gathering 15 studies with different surgical
approaches to treat pilonidal sinus disease. The overall incidence of recurrence of pilonidal sinus disease
after surgery was 13.8% with a mean follow-up from 58.36 to 240 months. In this review, only 2 studies
(15) (16) were focusing on sinusectomy such as in our study. These studies were published in 1995
(Matter et al.) (15) and 2008 (Gips et al.) (16). Matter et al. included 50 patients with a mean age of 25
years old, with a mean follow-up of 72 months and described 18 recurrences (36%). The study of Gips et
al. (16) included 1165 patients and reported 189 recurrences (16.2%) for a mean follow-up of 82.8
months. These recurrence rates are higher than the incidence of 7.2% we reported in this study with a
median follow-up of 24 months.

The lowest and highest recurrence rates by grade of wound hygiene in the present study were found in
respectively G1 (4.5%) and G2 (9.2%). These results have to be compared to a 2010 Cochrane review
including studies with different surgical approaches were the recurrence rate for open healing approach
(without cutaneous bridges) was 5.3% and global recurrence rate was 7% (8).

This study has some drawbacks. Firstly, the design was retrospective and based on records of wound
aspects described by key words for the purpose of documenting the patient’s visit on his �le and not to
collect data for a study. We did not have the possibility to retrieve the name of surgeons who evaluated
each patient. However, due to the limited number of surgeons involved in patient follow-up, the variability
between observers would be low. Secondly, some important and potentially confounding variables were
missing in patients’ �les, such as diabetes, smoking, BMI etc.. Thus, this report should be completed with
a prospective study with direct classi�cation of wound aspect according to the grade we used and
assessor training with wound pictures. Moreover, all variables of interest should be collected.

Many studies have focused on the priority of hair removal after surgery. A recent literature review
published in 2018 by Pronk et al. (17) has underlined lower recurrence rates of pilonidal disease after
laser hair removal compared to other methods of hair removal. However, the quality of methodology was
limited. It would be interesting to incorporate in a future score, hair removal characteristics (extent of hair
removal, technique etc.).

Wound hygiene is predictive of infection (18) (19). So far we could not �nd in the current literature
mention of wound hygiene classi�cation after pilonidal sinus disease surgery. We herein demonstrated
that with a strategy of close wound monitoring and feedback interventions on wound hygiene we reach
lower complication rates compared to the current literature and similar outcomes of complications and
recurrence for dirty and clean wounds.

Conclusion
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There is little evidence in literature that one surgical technique is better than another for pilonidal sinus
disease. The originality of our centre in the postoperative care of patients is the strategy of close wound
monitoring. This interaction has led to a positive management of wounds with sacro coccygeal
irrigations. As a result, there were no statistical differences in terms of complications between hygiene
groups. This study highlighted the level of wound cleanliness after surgery is a key point to avoid
complications. A future prospective study comparing regular washing plus hair removal versus washing
alone needs to be implemented.
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Figure 1

Pilonidal sinus excision - technique
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Figure 2

Pilonidal sinus, hygiene grade 1


