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Abstract

Introduction: Minimally invasive treatment approaches for pilonidal disease comprise controlling tissue
damage of the sinus cavity via chemical agents or lasers. Although silver is a widely used chemical for healing
wounds, there are limited studies about pilonidal disease management. We aimed to evaluate the efficacy of
silver nitrate on pilonidal disease.

Methods: Patients who were diagnosed with pilonidal disease and were treated with silver nitrate application
in Malatya, Turkey in 2018-2020 were evaluated. Silver nitrate was applied in the sinus tract following the
excision of the sinus orifice with a small incision and debridement of the sinus cavity. Silver nitrate sticks were
used to obtain controlled damage in the tissue of the sinus cavity for three sessions at baseline and on days one
and seven. The obtained results were evaluated with the Mann Whitney U and chi-square tests.

Results: 42 patients with the pilonidal disease were included in this study, and silver nitrate treatment was
applied in our institute. The median age of the patients was 24 (range: 16-56) years, and all of the treatment
procedures were applied in the operating room. Thirthy-three of the patients (78.6%) were accepted as treated
at the end of the 12-month follow-up duration.

Conclusion: Silver nitrate treatment is a simple, safe, and inexpensive minimally invasive treatment technique
for pilonidal disease. This treatment can be an alternative treatment choice to other minimally invasive
techniques. It is easy to perform in outpatient clinics, and the results of this study might be promising.

A preprint version of this manuscript is available with DOI:10.21203/rs.3.1rs-3612439/v1.
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Introduction in young men and may cause abscess formation
or chronic infection (1, 2). Its treatment is still

Pilonidal disease (PD) can be described as a controversial, and a gold standard treatment should
recurrent inflammatory process secondary to provide less hospital stay, minimal inconvenience,
hair penetrating under the skin and accumulating short time off work, and be cost-effective. All
in a cavity in the intergluteal cleft. PD is a benign excisional surgical procedures, whether they close
subcutaneous pathology that occurs particularly the cavity or leave it open, have a higher risk of
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wound infection and a prolonged wound healing
process (3-5). Thus, minimally invasive treatment
modalities such as phenol or sealant have recently
become more common (6, 7). Fibrin sealant was
found to be effective in treating PD; however, it
was not advisable because of its non-superiority to
other cost-effective minimally invasive methods (7).
Phenol was found to be a simple and inexpensive
method that can be readily applied on an outpatient
basis, decreasing both the recurrence and absence
from work (6). However, phenol use is prohibited
in some countries, such as Germany, Switzerland,
and Austria (8). Phenol application can sometimes
become difficult and risky for the healthcare provider
(9). Therefore, searching for a good alternative
phenol seems rational and useful.

Silver has widespread use in chronic wounds
where infection control is difficult, such as burns
and decubitus wounds (10). Studies about silver
nitrate (SN) in PD treatment are limited. Therefore,
there is not yet a standard treatment guideline for
application. We aimed to evaluate the therapeutic
effectiveness of SN in patients with PD.

Patients and Methods

53 patients were diagnosed with sacrococcygeal
PD between December 2018 and May 2020 in the
Malatya Inonu University Medical Faculty General
Surgery outpatient clinic. Five patients were excluded
because of surgical excision and six due to phenol
application. Ultimately, 42 patients were enrolled in
this study. Each patient was informed in detail about
the procedure and the recovery process and informed
consent was obtained. Demographic data such as
age, sex, body mass index (BMI) (kg/m?), profession,
comorbidities, number of pits, number of applied
SN sticks, duration of SN stick application, whole
procedure time, postprocedural pain and analgesic
usage, follow-up duration, wound healing status,
and complications were recorded. The follow-up
duration was planned as 12 months for all patietns
at the begining of the study.

Procedure

This procedure was performed in the lights of
the previously performed treatment approaches
for PD (10, 11). The procedure was performed in
the prone position. No preprocedural preparation
was performed. Antibiotic prophylaxis was not
performed. PD area was shaved and cleaned with
an antiseptic solution before the application. Local
anesthesia was performed using Lidocaine HCL
and NaHCO3 to reduce the pain of injection by
neutralizing the acidity. SN was applied in three
sessions. In the first session, the procedural steps
were as follows: pit and external sinus orifice excision
(by performing a 2- or 3-mm diameter circled
incision with a number 11 scalpel), hair removal
away from the sinus cavity if present with a sterile
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clamp, irrigation of the sinus tract (with normal
saline and nothing was used for skin protection).
Electrocautery was used for minimal bleeding. SN
application was performed via SN sticks with 3 sticks
for each pit. Each stick was applied for ten seconds.
Then, the gauze was placed over the orifice. The
sinus cavity was debrided properly for better results
like previously was described (12, 13). Patients were
asked to refrain from bathing for 24 hours. The
second and third sessions were applied on the 1st
and 7th days after the first session. In the second and
third sessions, the gauze was removed, debridement
or hair removal was performed if any necrotic tissue
was observed or any hair had remained, and SN
sticks were applied without local anesthesia (it was
not used routinely but selectively if needed during
the procedure). In the last session, the patients were
told to remove the gauze 24 hours after application,
and the orifice was left for secondary healing.

The patients were asked to fill out a questionnaire
about pain status and analgesic usage after each
session. After three sessions of SN applications,
the closure of the external sinus orifice in the
first month and the resolution of symptoms (pain,
discharge, contamination) were accepted as
“the cure”. Persisting or unclosed external sinus
orifices without any symptoms were accepted as
“asymptomatic pilonidal disease”. Persisting or
unclosed external sinus orifice, with discharge or
hair accumulation or inflammatory reactions, was
accepted as “unhealing”. Patients were called for a
control examination in the first, sixth, and twelfth
months beginning from the first session. To observe
the efficacy of the treatment, the rate of recurrence,
and the complications after treatment were planned
by the control examination and the record of patients’
complaints in those periods in the 6th and 12th
months. However, the patient follow—ups were not
regular and we did not reach most patients. Therefore,
the follow—up patients’ information is missing. So we
accepted the follow—up duration as 1 month.

Statistical Analysis: We used the Shapiro-Wilk
test to assess the normality of the distribution of
continuous variables. Continuous variables were
reported as median (range) and were compared
with the MannWhitney U test. Categorical data
were reported as frequencies (percentages) and were
compared with the chi-square test, or the Fisher exact
test, as appropriate. Analyses were conducted using
SPSS version 17 for Windows (SPSS Inc., Chicago,
Illinois, USA) with P<0.05 considered significant.

Results

The median age of the study group was 24
(range:16-56) years, and 81% (n=34) of them were
men. The median BMI was 26.4 (20.5-40.9) kg/m?.
The median pit number was 2 (1-18) in cured patients,
but it was 4 (2-18) in nonhealing patients (Table 1).
Five (12%) of the patients had at least one comorbidity
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(one diabetes mellitus, one asthma, one brucellosis,
one scoliosis, and one lumbar disk herniation). The
median number of applied SN sticks was 3 (range:
1-6). The median duration of SN stick application
was 10.6 (10-30) seconds, and the median whole
procedure time at the first session was 20 (range:
10-35) minutes. 31 (73%) patients needed analgesics
on postoperative day one, compared with 27 (64%)
on day two and 20 (47%) on postoperative day three.
Local anesthesia was needed in 10 (23%) patients
during the second or third sessions. Postoperative
complications were observed in seven (16.7%)
patients. Hypotension and presyncope occurred in
four (9.5%) patients early after the procedure, and
bleeding occurred in three (11%) patients on the
third postoperative day. All of them were managed
conservatively. At the end of the first months, 31
(73.8%) patients were accepted as “cured” as they
symptomatically healed without a remaining orifice.
Two (4.4%) patients were asymptomatic despite the
remaining sinus orifices (asymptomatic PD). In total,
33 (78.6%) patients were asymptomatic and 9 (21.4%)
were not healed (Table 1).

Discussion

The result of this study evaluated that over %75 of
the patients were healed symtomatically with the
treatment of silver nitrate application. PD was first
described in a young woman by Herbert Mayo in 1833
(12, 14). Although PD is commonly diagnosed in the
sacrococcygeal region, it can also occur in other parts
of the body, such as the umbilicus, forehead, scalp,
clitoris, interdigital area, penis, abdomen, neck, and
axilla (15). Previously, it was thought that PD was a
congenital disease. Although the pathophysiology of
PD has not yet been identified, it is currently considered
an acquired disease (12, 16, 17). PD is thought to
originate from a granulomatous reaction caused by
hair penetrating the subcutaneous tissue (10, 15, 18).
According to Karydakis procedure, three major factors
contribute to the penetration of hair into subcutaneous
tissue: (i) the substance that penetrates, which consists
of loose hair; (ii) a certain force that causes the
penetration of hair; and (iii) the susceptibility of the

skin in a specific area (13). The etiological factors of
PD can be listed as deep natal cleft, prolonged sitting
(including traveling or driving), excessive body hair,
poor local hygiene, and obesity (10, 18, 19).

There are several treatment methods for PD, but
there is not a single definitive treatment modality
(20). Each treatment modality has its advantages and
disadvantages. The gold standard treatment method
should provide less pain, a shorter hospital stay, low
complication and recurrence rates, and a quicker
return to daily life (10, 21). Surgical techniques
involve skin closure after surgical resection of the
sinus cavity from the presacral fascia layer. Various
techniques have been performed for skin closure,
including Z-plasty, W-plasty, V-Y plasty, the
Karydakis technique, the Bascom flap, the Limberg
flap, and marsupialization. These surgical techniques
are often associated with increased morbidity, high
recurrence rates, and long hospital stays (16, 19). In
addition, tissue loss after these surgical interventions
complicates the management of recurrent disease (20).

Excision of the sinus cavity and associated tracts
followed by primary closure or secondary wound
healing is the most preferred method for surgical
treatment. Surgical procedures require general
anesthesia and hospital stay as a disadvantage (22). In
addition to classical surgical techniques, minimally
invasive techniques such as sinotomy, sinusectomy,
laser cauterization, fibrin sealant, and endoscopic
video-assisted treatments are currently performed
as the primary treatment options (7, 16, 23).

Phenol treatment, the injection of 80% phenol
into the sinus tract, was described by Maurice and
Greenwood in 1964 and is the most performed
local treatment option (24). Controlled chemical
destruction of the sinus epithelium is aimed via
phenol injection. SN usage is another chemical
cauterization technique with the same treatment
principles as phenol injection. SN causes destruction,
stimulates fibrosis, and closes the sinus tract
via granulation with no need for excision. It also
reduces the microbial burden inside the tract
through its antimicrobial effect. SN has no proven,
serious, permanent side effects. While silver metal
combinations are toxic to pathogens, their toxicity

Table 1: Comparison of demographic variables according to patient groups

Variable All patients Symptomatic healing Unhealing (n=9) P value
(n=42) (n=33)

Sex, n (%) >0.99*

Women 9 (21.43) 7 (21.21) 2 (22.22)

Men 33 (78.57) 26 (78.79) 7 (77.78)

Age (year), median (range) 24 (16-56) 23.5 (16-56) 22 (19-40) 0.99¢

Body mass index (kg/m?), median (range) 26.4 (20.5-40.9) 26.2 (20.5-40.9) 26.6 (21-31.3) 0.31%

Number of pits, median (range) 2 (1-18) 4 (1-7) 4 (2-18) 0.003¢

Hair presence in the pit (n) 29 21 (63.00) 8 (88.00) 0.23*

Duration of procedure, minute median (range) 20 (10-35) 20 (10-30) 20 (10-35) 0.16°

[rrigation with isotonic fluid (n) 16 12 (36.00) 4 (44.00) 0.71*

Too much hair (n) 21 19 (57.00) 2 (22.00) 0.13*

Data were analysed using Fisher exact test (*) or MannWhitney U test (§). P-value < 0.05 considered significant.
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is lower in healthy tissues (11, 24).

S6zen (15) and Kurt (25) and their co-workers
showed that treatment with SN application was
effective on umbilical PD. Kanat and colleagues (10)
reported a study with a single-session application of
SN in 45 patients. In this study, monthly follow-up
of patients was performed, and if any orifices were
observed during the follow-up, the application was
repeated. Complete wound healing with no discharge
and no pain at the end of 12 months was considered
a cure. The results showed a success rate of over
90% in a median 29-month follow-up. Another study
(11) compared the results of phenol application (50
patients) and SN application (40 patients). Similar to
another study (10), in the SN group, a single session
SN application was performed for each patient,
monthly routine follow-up was performed, and the
cure was described as complete wound healing with
no discharge, pain, or complaints at the end of the
12-month follow-up. The success rate of the SN
application was 95%, which was the same as that of
the phenol application.

In our study, we performed SN application in
three sessions, different from the literature, and the
number of patients was parallel to the literature.
While the duration of SN stick application was not
specified by the mentioned study (10), Kocamaz and
colleagues (11) reported this as one to two minutes.
This was approximately 10 seconds in our study.
Postprocedural pain status and analgesic usage
were not mentioned in other studies. The reason for
the high analgesic usage rates in our study was the
shorter SN stick application time on tissue or the
lack of local anesthesia usage at the second and third
sessions.

The importance of orifice dilatation or the excision
of the pit was emphasized and recommended to clean
the hair in the sinus and to perform the treatment
without damaging the skin around the orifice in
some other chemical cauterization studies (22, 26).
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