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Abstract: Wound healing and recurrence are the leading problems encountered in sacrococcygeal pilonidal sinus
disease. Propolis has a place in both traditional and complementary medicine, and in vitro and in vivo studies have
reported its anti-inflammatory, anti-oxidant, anti-bacterial, anti-fungal and immunostimulant properties. In the present
study, we discuss the effect of propolis on wound healing in sacrococcygeal pilonidal diseases treated with
marsupialization. Patients who were admitted to our clinic with sacrococcygeal pilonidal disease were analyzed
prospectively, with a total of 33 patients divided into study and control groups. All patients underwent marsupialization
surgery, and the wound areas were analyzed post-operatively, on the 0, 7th, 14th, 28th days and on the day of complete
recovery. An acceleration of wound healing was observed from the first week that was found to be even faster between
days 14 and 28. The complete recovery score in the study group was significantly lower. Propolis can be used to
accelerate wound healing when the marsupialization method is preferred in patients diagnosed with uncomplicated
sacrococcygeal pilonidal cyst due to its low cost, good patient compliance, low side effect profile, lack of toxicity and

high efficacy.
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INTRODUCTION

Wound healing is a multifactorial complex repair process,
the various stages of which can be affected by factors
such as age, gender, presence of infection, nutritional
status, accompanying diseases and medications (Mills et
al., 2020). There are numerous products and methods
used fort he immediate treatment of chronic wounds that
minimize scar formation and complications. However,
many of these products are not cost-effective (Dhivya et
al., 2015). The high cost of chronic wound treatment is
placing an increasingly significant burden on healthcare
systems. Since bacterial resistance against antimicrobials
is increasing day by day, studies conducted on natural and
traditional products with healing potential are increasing
(Sell et al., 2012).

Sacrococcygeal pilonidal sinus disease is common
disorder in which wound healing and recurrence are the
leading problems, and for which many surgical
approaches have been developed. Techniques requiring
secondary wound healing are among the most frequently
used procedures due to their ease of application and the
decreased prevalence of early wound complications
(Wysocki, 2019).

Propolis (bees-wax), which has been a staple ingredient in
traditional and complementary medicines for 1000s of
years, is a botanical resinous bee product. The anti-
inflammatory, anti-oxidant, anti-bacterial, anti-fungal and
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immunostimulant properties of which have been reported
in both in vitro and in vivo studies. (Oryan et al., 2018,
Corréa et al., 2020). The properties and bio-activities of
propolis may vary, however, depending on the flora of
each geographical region (Jobir and Belay, 2020).
Propolis is known to have more than 300 different
components, although the main components that are
thought to play an active role in wound healing are caffeic
acid esters and flavonoids (Russo et al., 2002).

The present study compares the rate of wound healing
between well-assessed, standardized propolis (Anatolian
propolis) use and routine wound dressings in patients with
sacrococcygeal  pilonidal sinus treated with
marsupialization, as a secondary healing process, and to
evaluate the effectiveness of propolis.

MATERIALS AND METHODS

Included in this randomized, prospective study were 33
patients aged 18-45, who underwent marsupialization
surgery due to sacrococcygeal pilonidal sinus in Alanya
Training and Research Hospital between September 2019
and December 2019. Patients with recurrent and
complicated disease, patients with accompanying
morbidities, patients who did not give consent for
marsupialization as a surgical technique, and those
allergic to bee and bee products were excluded from the
study. The demographic data of the patients, and the
results of wound area analyses post-operatively, on the 0,
7th, 14th, 28th days, and on the day of complete recovery
were recorded. The patients were divided into two groups
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as propolis and control. A gauze soaked with 1 ml of a
15%-propolis water solution was applied to the entire
wound surface for each dressing in the patients in the
propolis group. In the control group, the gauze was
soaked in a 0.9% NaCl solution and administered to the
entire wound surface.

The surgical procedures were performed by the same
team, and all-surgery was performed under spinal
anesthesia. Typically, sacrococcygeal pilonidal sinus
tissue was excised using an ellipse-shaped skin incision
measuring 5x3 cm, after which marsupialization was
performed by stitching the sacrococcygeal fascia with a 0-
vicryl suture material, reducing the wound size. The
remaining gap was left to secondary healing.
Dexketoprofen Trometamol 25 mg twice daily was given
to all patients as routine for 5 days for postoperative pain
control.

The wound dressings of all patients were changed every
other day. Wounds were photographed postoperatively,
and on the 7th, 14th and 28th days after the operation, and
wound areas were measured and recorded using the
“Imagel]” (https://imagej.nih.gov/ij/download.html)
program.

The propolis solution used in the study was water soluble
containing 15% propolis extract, and water and vegetable
glycol as the carrier. (Bee’o® Up (conf. No & date:
004464-13.07.2018)) A laboratory analysis of the solution
revealed: Total Phenolic Content: 66.3 mg GAE/ml, Total
Flavonoid Content: 47.9 mg TE/ml, Antioxidant
Capacity: 2549 mg TE/ml, Galangin: 3150 pg/ml,
Caffeic Acid: 1275 pg/ml and CAPE: 3150 ug/ml. The
product used in the study was produced using a mixture of
local propolis (Anatolian propolis) varieties, well
standardized and highly preferred due to their high levels
of flavonoids and caffeic acid phenyl ester (CAPE).

STATISTICAL ANALYSIS

Mean, standard deviation, median lowest, median highest,
frequency and ratio values were the descriptive statistics
used in the data analysis. The distribution of variables was
measured with a Kolmogorov-Smirnov test. An
Independent sample t test and a Mann-Whitney U test
were used for the analysis of quantitative independent
data, and a Wilcoxon test was used for the analysis of the
dependent quantitative data. A Chi-square test was used
for the analysis of qualitative independent data. The SPSS
26.0 program was used for the statistical analysis.

Ethical approval

The collection of data and the analysis were carried out
after approval was obtained from the local ethics
committee (date: 01/Agu/2019 no: 7-26). The study
protocol followed the ethical guidelines of the 1975

Declaration of Helsinki, as reflected in the approval
granted by the ethics committee. Informed consent was
obtained for experimentation with human subjects.

RESULTS

All of the patients participating in the study were male
and were aged 18-45 (mean 25.5+6.0) years. Complete
recovery was observed in all patients (mean 52.0 days +
10.5). Wound dehiscence developed as a complication of
wound healing in the first week in 10 patients in the entire
sample. The average wound area sizes were 4.7cm2 on
day 0, 5.0 cm2 on day 7, 4.3cm2 on day 14 and 2.8cm2
on day 28 (table 1).

The age and gender distribution of patients did not differ
significantly (p>0.05) between the study and the control
groups. In the study group, the complete recovery score
was significantly lower (p<0.05) than in the control group
(table 2). The complication rate in the study and control
groups did not differ significantly (p>0.05) (table 2).

The wound area on day 0, 7th and 14th in both groups did
not differ significantly (p>0.05). The 28th day wound area
score in the study group was significantly lower (p<0.05)
than in the control group. In the study group, the decrease
in wound area recorded on the 28th day was significantly
higher (p<0.05) than in the control group (table 2) (fig. 1)

DISCUSSION

Due to healing difficulties and treatment costs, chronic
wounds are placing an increasing significant burden on
the health economy every day (Fetterolf, 2019). Most
chronic wounds exceed planned treatment times, and a
significant number requiring long-term wound care and
additional surgery may not heal at all. There have been
many multifaceted studies carried out to identify the
optimum treatment process (Pushparaj er al., 2019).
While many of these studies take advantage of the
possibilities of modern medicine, many evaluate the
effectiveness of traditional complementary medicines
(Mujica et al., 2019).

Deroofing, marsupialization and wide-open excision
methods based on secondary wound healing in
sacrococcygeal pilonidal sinus diseases are in common
use due to their ease of application and reduced
prevalence of  early wound complications.
Marsupialization has become a frequently adopted
approach since it was first described in 1938, with better
recurrence rates and recovery rates recorded than with
wide open excisions (Stauffer et al., 2018). Healing
occurs with wound contraction and re-epithelialization.
Most wounds progressing to the chronic stage recover in
2—4 months, despite the optimal treatment processes,
although long-term treatment may be required (Wysocki,
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2019). In this observational study the marsupialization
method was used on the sacrococcygeal fascia in patients
who gave their consent for the surgical technique, being
associated with better patient compliance, better outcomes
and the availability of experienced surgeons. The
infectious  complications  associated  with  the
marsupialization technique, which has a 58% lower
recurrence rate than primary closure methods, do not
differ from those associated with primary closure
methods. The advantage of primary closure over
marsupialization is the shorter time for wound healing and
return to work, although recurrence rates, wound infection
development and wound dehiscence are controversial
issues. It is not the surgical technique that determines the
long-term satisfaction of patients, but the lack of
recurrence (Doll et al., 2015).

Propolis, a bee (apis mellifera) product, has anti-
microbial, anti-oxidant, mast cell regulatory and anti-
inflammatory properties that support chronic wound
healing, along with flavonoids and caffeic acid phenyl
ester (CAPE) (Przybytek and Karpinski, 2019, Curti et
al., 2019, Wolska et al., 2019). Propolis solutions
containing high flavonoid and CAPE levels have thus
been used for wound healing. Flavonoid compounds have
also been reported to reduce lipid peroxidation and to
prevent tissue necrosis (Olczyk et al., 2013), and this
antioxidant potential is also believed to be directly related
to wound healing (Mujica ef al., 2019, M Afonso et al.,
2020). Propolis has also been found to reduce bacterial
colonization and prevent biofilm formation (Meto et al.,
2020), and it has been well documented that biofilm
formation affects immune response and has a negative
effect on chronic wound healing (Goldberg and
Diegelmann, 2020). In the present study, faster wound
healing was observed in the propolis group, while no local
infectious complications were observed in any of the
patients. This finding reduces the difference between
marsupialization and primary repair techniques in terms
of the recovery time, as stated previously (McCallum et
al., 2008).

Factors such as the source of the propolis, dosage and
propolis extraction solvents may have an effect on
antimicrobial activity and recovery (Miguel and Antunes,
2011). Since ethyl alcohol extraction solutions have a
bactericidal effect and alter the wound healing process,
we used a propolis solution in a water-soluble form using
propylene glycol, which had a high flavonoid content.
Previous studies have suggested that a high flavonoid
content can accelerate recovery (De Almeida et al., 2013),
while further studies suggest that it is not possible to
control the total flavonoid content of propolis in wound
healing (Batista et al., 2012). This does not negate the fact
that propolis clinically facilitates wound healing, although
it does suggest that the content may lead to minimal
differences in recovery.
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Fig. 1: Wound areas in study and control groups by
healing days

The effectiveness of propolis has been demonstrated in
many in vivo and in vitro studies (Martinotti et al., 2019,
Sahib et al., 2020), and in the few clinical studies in
literature, propolis has also been found to be effective
(Mujica et al., 2019, Henshaw et al., 2014). The present
study concluded that the improvement seen in wounds
treated with propolis was statistically significant, with an
acceleration in wound healing observed from the first
week. In the experimental study conducted by Eyarefe et
al. (Eyarefe et al., 2019), the effects of propolis on wound
healing were evaluated, and as was observed in the
present study, propolis was found to accelerate wound
healing. In their study, Mujica et al. reported that propolis
was found to be effective in diabetic foot wounds by
reducing oxidative stress and increasing cicatrization
(Mujica et al., 2019). Furthermore, in a group of patients
with similar diabetic foot disorders, Henshaw et al. also
reported on the effectiveness of propolis (Henshaw et al.,
2014). In the present study, the positive effect of propolis
on wound healing was observed through an evaluation of
an uncomplicated patient group rather than a patient
group with comorbidities with infectious and vascular
pathologies such as diabetic foot. In a study of burn
patients, a natural rubber membrane with additional
propolis was used, and was reported to accelerate wound
healing (Krupp et al., 2019). Propolis is known to shorten
the inflammatory phase of wound healing by reducing the
number of inflammatory cells, and it also increases
collagen organization, leading to faster wound
contraction. It is known that propolis accelerates wound
closure from the first day and wound contracture is faster
after 14 days (Abu-Seida, 2015). Similarly, we found in
the present study that the effect of propolis on wound
healing was significantly faster after day 14.

In the present study, statistically significantly fewer
complications such as wound dehiscence and infection
were identified, and the difference between the two
groups was insignificant in this regard. All of the wound
dehiscences in the present study occurred in the first
postoperative week, and was thought to be due to
mechanical effects rather than wound healing.
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Table 1: Characteristics of all patients

Min-Max Median | Avg.tsd/ % (n)
Age 18.0 - 45.0 25.0 25.5+6.0
Complication (-) 69.7% (n=23)
(+) 30.3% (n=10)
Complete Recovery (day) 34.0-72.0 52.0 52.0+10.5
Wound Areas 0 day 33-7.9 4.5 4.7+1.2
7 th day 24-94 4.4 5.0+1.7
14 th day 22-73 4.0 43+14
28 th day 1.0-4.8 2.9 2.8+1.0
Table 2: Comparison of control group and study (propolis) group, and evaluation of wound healing
Control Group (n=18) Study Group (n=15) p value
Avg.tsd /n (%) | Median | Avg.4+sd /n (%) | Median
Age 25.8+5.9 25.0 253+6.3 25.0 0.637"
. () 13 (72.2%) 10 (66.6%) X2
Complication ) 5 (27.8%) 5 (33.3%) 0.730
Complete Recovery 59.7+6.6 58.5 42.7+5.6 42.0 <0.001'
0 th day 47+1.1 4.5 48+1.3 4.2 0.871"
7 th day 52+1.7 4.3 48+1.8 4.8 0.329"
Wound Area l4thday | 45+13 41 40+ 1.6 4.0 0.311"
28 th day 34+0.8 3.1 22+09 2.4 <0.001"
0th-7th healing (area) 05+1.9 -0.2 0.0 + 1.7-0.5 0.158™
p value 0.744" 0.307"
Oth — 14th healing (area) -02+1.5 -0.7 -0.7+£1.6 -1.2 0.138™
p value 0.133% 0.069"
Oth- 28th healing (area) -1.3+1.2 -1.6 2.6+1.2 -2.6 0.010"
p value 0.001" 0.001"
't test / ™ Mann-whitney u test / ¥ Wilcoxon test/ X" Chi square test
Furthermore, there were no allergic reactions or side REFERENCES

effects in the patients treated with propolis. There has to
date been no large cohort study into the potential side
effects of propolis. When the side effect profile is
evaluated based on studies performed to date, local side
effects have been observed in topical applications (de
Groot, 2013). We encountered no such side effects in our
study group. The toxicity of propolis has not been
reported in literature.

CONCLUSION

Based on the presented results, propolis may be preferred
for the acceleration of wound healing in patients with
uncomplicated sacrococcygeal pilonidal sinus who are
treated with marsupialization, due to its anti-bacterial,
anti-fungal, anti-oxidant and anti-inflammatory activity. It
is a biomaterial that can be used in acute and chronic
wound care products due to its low cost, good patient
compliance, low side effect profile, low expectation of
toxicity and high efficiency. It can expand the perspective
of wound healing products and technologies, which is an
important problem in the health economy.
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