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Background and Objectives This study investigates the role of manuka honey in the heal-
ing of postoperative mastoid cavity.

Subjects and Method This was a single centre prospective study on 40 consecutive patients
of chronic otitis media undergoing canal wall down mastoidectomy. Manuka honey soaked in
gel foam was kept in the mastoid cavity for the study group and antibiotic soaked gel foam was
kept for the control group. Culture swabs from mastoid granulations were sent at various times
from both groups. The healing of the mastoid cavity was assessed in the follow up period.
Results Preoperatively 15 out of 20 patients (75%) had a positive aural swab culture in the
study group while 11 out of 20 (55%) in the control group had a positive aural swab culture. The
most common organism isolated was Pseudomonas aeruginosa and Proteus mirabilis. One
month after mastoidectomy only 4 patients (20%) had sterile culture and 16 patients (80%) had
grown organisms; in the control group, 7 patients (35%) had sterile culture and 13 patients (65%)
had growth on culture. The mean merchant scores for the study group and the control were 2.61
(2—5) and 2.05 (1—4), respectively. At 3 months 13 patients (65%) with sterile culture and 7 pa-
tients (35%) had growth on culture; in the control group, 16 patients (80%) had sterile culture
and 4 had shown persistent growth on culture (p=0.28). All positive cultures were aerobic in
both groups. The mean merchant scores for the study group and the control were 1.03 (0—4)
and 0.7 (0—3), respectively (p=0.09).

Conclusion Healing of mastoid cavity was almost similar in both groups (p>0.05). Manuka
honey exhibited antibacterial activity against Pseudomonas, Proteus, Klebsiella, Escherichia
coli, Staphylococcus. Korean J Otorhinolaryngol-Head Neck Surg 2020;63(5):199-205
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Introduction found that mastoid granulations contain polymicrobial patho-

gens and positive cultures were obtained irrespective of adi-

Persistent otorrhea and granulations in the mastoid cavity
are common post-operative complications of canal wall down
mastoidectomy. Microbial contamination is one of the major
factors for persistent otorrhea.” Albert, et al.”’ did a study to

detect the presence of bacteria in mastoid granulations. They
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tus patency, age, stage, and duration of disease activity.”
Both systemic antibiotics and topical antibiotics have been
used in the postoperative period to eradicate infection and im-
prove healing of the mastoid cavity.”” However its use in rou-
tine mastoid surgery is controversial and there is a risk of an-
tibiotic resistance.” Winerman, et al.” stated that there was no
role of prophylactic or postoperative antibiotics in uncompli-

cated mastoid surgery. Topical antibiotics can penetrate the
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inner ear of patients with tympanic membrane perforation
and can cause vestibulotoxicity.” There is continuous search
for adjuvant medical products that would reduce the need for
antibiotics in mastoid surgery. On literature search for other
alternatives, we found that manuka honey has been used in
the treatment of chronically discharging mastoid cavities to
make them dry and was found to be safe for use in ear.”

Manuka honey is obtained from manuka shrub, leptosper-
mum scoparium, aboriginal to South East Australia and New
Zealand. It contains methyl glyoxal, D-glucono-d-lactone,
hydrogen peroxide which is responsible for its antibacterial
action. It also has antioxidants.” Low water content makes
honey inhabitable to microbes.'”

Manuka honey has antibacterial properties against Pseu-
domonas, Methicillin sensitive and methicillin resistant Staph-
ylococcus aureus, and also has activity against biofilms.""”
It can obviate the use of systemic antibiotics in mastoid sur-
gery. It has also been shown to prevent the development of an-
tibiotic resistance.

Can manuka honey’s antibacterial properties be used for
preventing infection and facilitating healing of mastoid cavity?

This study was planned to study the role of manuka honey in
the healing of postoperative mastoid cavity and to find wheth-
er it can obviate the need of topical and systemic antibiotics
after mastoid surgery.

Subjects and Method

This study was a single centre prospective study and includ-
ed 40 consecutive cases of active/inactive squamosal chronic
otitis media from January 2016 to June 2017. The study was
approved by the Institutional Ethics Committee with IRB num-
ber NK/2538/MS/835-36. Patients with age <10 years and
>60 years, immunocompromised patients, history of antibiotic
usage within 7 days prior to surgery and patients with compli-
cations of chronic otitis media were excluded from the study.

All the patients underwent a detailed otolaryngological and
microscopic examination along with pure tone audiometry. A
high resolution CT scan was done in all patients. Plan of sur-
gery was discussed with patients in our otology clinic in all
patients. Those planned for canal wall down mastoidectomy
were included in the study. Informed consent was taken for
participation in the study. Those consenting to participate in
the study were randomly assigned into two groups.

Group 1: manuka honey medicated gel foam kept in mas-
toid cavity.
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Group 2: polymyxin B sulphate, neomycin sulphate, and
hydrocortisone medicated gel foam in mastoid cavity.

All patients underwent surgery under general/local anaes-
thesia by a single senior surgeon. Preoperative swab for bac-
terial culture sensitivity was done in the operation theatre un-
der a microscope following strict asepsis. Canal wall down
mastoidectomy with or without ossicular reconstruction was
done through a standard post auricular approach. Gel foam
soaked in manuka honey (medical grade purchased from on-
line site Amazon.in) was kept in mastoid cavity at the time of
surgery in the intervention group. In the control group poly-
myxin B sulphate, neomycin sulphate, and hydrocortisone
medicated gel foam was kept in mastoid cavity.

Manuka honey soaked gel foam was kept in the cavity at
Ist and 2nd month postoperatively in the intervention group.
Topical antibiotics drops were given in the control group in
follow up period. All patients were followed up on: 1st day and
weeks 1, 4, 8, and 12 weeks. Mastoid cavity was assessed by
an independent observer. On 1st day, examination was done
to look for wound site hematoma. On 1st, 4, 8, and 12th week
oto-endoscopy was done by independent observers and mas-
toid cavity condition was assessed using

Statistical analysis

The statistical analysis of various parameters in this study
was done as follows.

All parametric data was first subjected to normality test
(Kolmogorov Smirnov test) for studying distribution. All the
normal data was compared using paired t test and all the
skewed data was tested for significance with Mann Whitney
U test. All the categorical and classified data was tested at a
given point of time with chi-square test. Parametric matched
normally distributed data was compared using t test and skewed
data was compared by Wilcoxon signed rank test and Mann
Whitney U test. Non-parametric data was compared using Wil-
coxon signed rank test. Corrections for the confounding fac-
tors were done as required during the analysis. The variables
for measuring central tendencies and for study of distribution
in the analysis of data was mean and standard deviation in case
of quantitative data and was median and inter-quartile range

in case of qualitative data.

Results

A total number of 40 patients with attico-antral type of
chronic otitis media who fulfilled inclusion and exclusion cri-



teria were enrolled in the study. Out of the 20 patients in the
study group, 10 were males and 10 females. In the control group,
there were 12 males and 8 females. The mean age was 24.33
years (10—55 yrs) in the study group and 23.25 years (13—65
yrs) in the control group. The data was found to be homoge-
nous with regard to the clinical symptoms, extent of disease,
type of disease, and the extent of surgery performed.

Of the 20 patients in the study group, 15 (75%) had a posi-
tive growth on preoperative aural swab culture, while 5 (25%)
had sterile culture. In the control group, 11 patients (55%) had
a positive aural swab and 9 patients (45%) had sterile culture.
In the study group, culture showed growth of aerobic bacte-
ria in 12 patients (60%) while 3 (15%) patients had anaerobic
growth. In the control group, 10 patients (50%) had aerobic
growth while 1 patient had anaerobic growth. The common-
est organism isolated was Pseudomonas aeruginosa in 7 out
of 20 (35%) patients in the study group and 8 out of 20 (40%)
in the control group (Fig. 1).

Post-operatively parameters otorrhea, itching and discomfort
were assessed by Visual Analogue Scale scoring at various
times of follow up.

The mean otorrhea score at day 1 was 0.33 (0—1.7), 1st month
was 4.67 (1-5), 2nd month was 3.33 (1—4), and 3rd month was
1.44 (1-3) in the study group. In the control group it was 0.30
(0—1.5) at day 1, 3.00 (1-5) at 1 month, 1.65 (0—4) at 2nd month,
and 0.75 (0—2) at 3 months. We found statistically significant
increase in otorrhea at 8th postoperative day (p=0.008), Ist
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month (»p=0.006) and 2nd month (p=0.01).

At 3 months, 10 out of 20 (50%) patients in the study group
had persistent otorrhea, of which 5 patients (50%) had sterile
culture, 5 patients had growth of organisms on culture. While
in the control group, 8 out of 20 (40%) had persistent otorrhea
of which only 3 patients had sterile culture.

Mean discomfort score was 0.83 (0—2) on day 1, 1.50 (0—4)
at 1 month, 0 at 3 months after surgery in the study group,
while in the control group it was 0.0 (0—2) at day 1 and 0 at 3
months. We found statistically significant increase in the dis-
comfort score at day 1 (»p=0.03). There was no discomfort ex-
perienced by the patients at the end of three months in both
the groups.

Mean itching score was also assessed. Mean itching score
was found to be 0.33 (0—3) at day 1, 0.72 (0—4) at day 8, 0.50
(0-3) at 1 month, 0.33 (0—2) at 2nd month, and 0.15 (0—1) at
3rd month in the study group, while in the control group it was
0.15 (0—1) at day 1, 1.50 (0—4) at 8 day, 1.20 (0—4) at 1 month,
0.30 (0—2) at 2 month, and 0.15 (0—2) at 3 months. We found
slight increase in the itching scores in the initial postopera-
tive period in the study group.

Visual analog scoring of pain was found to be comparable
in both the groups although the mean scoring of pain was found
to be slightly higher in the manuka honey group (p>0.05). Pain
score was higher on day 1 post surgery 3.60 (0—5) in the topi-
cal antibiotic group vs. 3.83 (0—5) in the manuka honey group
and it gradually decreased to less than 1 at 3 months postop-
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Fig. 1. Preoperative swab result of both groups.
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erative period in both the groups (Fig. 2).

Post-operative mastoid cavity culture at day 8 showed that
17 out of 20 (85%) had grown organism and only 3 patients had
sterile cultures in the study group. While in the control group,
9 out of 20 (45%) showed growth on culture and 11 (55%) had
sterile cultures. Out of 17 patients in the study group with posi-
tive culture, 11 had growth of aerobes and 6 patients had com-
bined aerobic and anaerobic growth. While in the control group
out of 9 patients with positive culture, 8 patients had aerobic
growth and 1 had fungal growth (Figs. 3 and 4).

We compared the preoperative aural swab cultures with that
of day 8 cultures in both the groups. Out of 5 patients who had
sterile cultures preoperatively in the study group, only one of
them remained sterile while 4 patients developed growth.
Fifteen patients had growth on culture preoperatively in the
study group, 13 of them continued to have growth and 2 be-
came sterile. While in the control group 11 patients who had
positive cultures preoperatively, 7 of them continued to have
growth whereas 4 turned sterile (Figs. 3 and 4).

At 1 month, only 4 (20%) patients had sterile culture while
16 patients had grown organisms in the study group. Thirteen
patients had aerobic and 3 patients had combined aerobic and
anaerobic infection. While in the control group 7 out of 20
(35%) had sterile culture and 13 (65%) had growth on culture
and all were aerobic.

At 2nd month, 7 (35%) patients had sterile culture while 13
patients had growth on culture in the study group. Out of the
13 patients, 12 had aerobic growth and 1 patient had com-
bined aerobic and anaerobic growth. In the control group 10
out of 20 (50%) patients had sterile cultures and 10 patients
(50%) had growth on culture and all of them were aerobic.

At 3 months, 13 patients (65%) had sterile cultures while 7
patients continued to show growth in the study group. Out of
these 7 patients who had positive culture, 5 had grown pseu-
domonas and 2 had proteus. While in the control group, 16 pa-
tients (80%) had sterile culture and 4 of them showed growth
on culture and all 4 grew Pseudomonas.

On comparing culture results between 2nd month and 3rd
month, we found that, in the study group, 7 patients who had
sterile cultures at 2nd month continued to remain sterile at 3rd
month. While out of 13 patients who had growth at 2nd month,
6 became sterile and 7 continued to have growth. One patient
who had anaerobic infection at 2nd month in the study group
had clearance of anaerobic infection at 3rd month (Figs. 3
and 4). In the control group, 10 patients who had sterile cul-
tures at 2nd month continued to remain sterile at 3rd month.
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While out of 10 patients who had growth at 2nd month, 6 be-
came sterile and 4 continued to have growth even at the end
of 3rd month.

Adapted mean merchant score was used to assess the mas-
toid cavity status. The mean merchant score at day 8 was 1.50,
at 1st month was 2.61, at 2nd month was 2.39, at 3rd month was
1.39 in the study group. While in the control group, it was 1.15
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Fig. 2. Trends in mean itching, otorrhoea, discomfort, and pain at
various follow-ups in manuka honey group. VAS: Visual Analogue
Scale.
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at day 8, 2.05 at 1st month, 1.25 at 2nd month, and 0.70 at 3rd
month. There was a statistically significant difference in the
inflammation score at 2nd month between both the groups
(p=0.01). This signifies the reduction in inflammation, gran-
ulation tissue formation and healing of the mastoid cavity
with passage of time (Table 1).

Ten out of 20 patients (50%) had dry cavity at the end of 3
months in the study group. Of the 10 discharging cavities, 5
were sterile and 5 showed growth on culture. Of the 5 sterile
cultures, 3 became dry after 2 months of further follow up.
Thirteen out of 20 (65%) had dry cavity at the end of 3 months.
Of the 7 discharging cavity 3 were sterile and 4 showed growth
on culture. The difference was non significant between both
the groups (p>0.05).

Antibacterial activity of manuka honey was assessed by
comparing preoperative aural swab and postoperative aural
swab result at 3 months. We found an overall decrease in infec-
tion rate from 75% to 35% after 3 months in the study group.
Eight out of 20 patients (40%) who had positive culture in pre-
operative sample went on to become sterile after 3 months
(Fig. 2). Overall 13 out of 20 (65%) had sterile culture and 7
patients continued to show growth at 3 months. Manuka hon-
ey exhibited antibacterial activity against organisms like Pseu-
domonas, Proteus, Klebsiella, Escherichia, Staphylococcus
aureus, etc., as shown in Table 2. Five patients had persistent
infection by Pseudomonas after 3 months and 2 patients had
persisting Proteus infection. Anaerobic infection was eradi-

cated in all 6 patients by manuka honey (Table 2).

Discussion

Microbial contamination of postoperative mastoid cavity is

Table 1. Adapted mean merchant score at various times of follow up

an important factor influencing healing of the cavity.""” High
concentration of antibiotics in serum doesn’t provide adequate
bioavailability at the site of microbial contamination in the
ear.” There is also a problem of antibiotic resistance.” There
is continuous search for adjuvant medical products that would
reduce the need for antibiotics in mastoid surgery. Manuka
honey (medical grade) is one such alternative which has been
found to be safe for application in ear and has antibacterial
and antifungal properties.” It has high sugar content and low
pH. It contains methyl glyoxal, D-glucono-8-lactone, hydro-
gen peroxide which is responsible for its antibacterial action.
Low water content makes honey inhabitable to microbes.
Manuka honey is also known to inhibit biofilm formation."”’

Henatsch, et al.¥

in their study concluded that the topical use
of medical honey is an alternative treatment for patients with
therapy-resistant discharge from open mastoid cavity.

We have studied the antibacterial role of manuka honey in
the healing of postoperative mastoid cavity in absence of use
of systemic antibiotics. In this study we found that manuka
honey caused slight increase in postoperative otorrhea on day
8 and 1 month after surgery. However the otorrhea decreased
and at the end of 3 months the otorrhea decreased signifi-
cantly. This difference could be explained by the fact that hon-
ey being a hyperosmolar solution, draws water from the wound
bed and this might explain the increased otorrhea seen in the
initial postoperative period in manuka honey group. Henatsch,
et al.” also reported a decrease in otorrhea post treatment with
honey in their study.

Itching and discomfort score were also found to slightly more
on day 8 and 1 month in the study group when compared to the
control group. At the end of 3 months, most of patients had no

complaints of itching or discomfort in the ears. We also did

Time of follow-up Manuka honey group (group 1) Topical antibiotic group (group 2) p-value
Day 8 1.50 1.15 0.26
1st month 2.61 2.05 0.08
2nd month 2.39 1.25 0.01
3rd month 1.39 0.70 0.09

Table 2. The difference in the clearance of infection of various organisms between manuka honey group and topical antibiotic group

Aural swab culture

Manuka honey group (group 1)

Topical antibiotic group (group 2)

Pseudomonas aeruginosa 10/15 (66.6)
Proteus mirabilis 4/6 (66.6)
Klebsiella pneumoniae 3/3 (100)
Staphylococcus aureus 1/1 (100)
Escherichia coli 2/2 (100)
Anaerobes 6/6 (100)

9/13 (69.2)
N/A
N/A

4/4 (100)

1/1 (100)
1/1 (100)
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not notice any incidence of facial palsy with usage of manu-
ka honey. We conclude that manuka honey is safe for topical
application in the ear and does not cause additional pain, itch-
ing or discomfort in ear.

We analysed the postoperative culture results at day 8, 1st
month, 2nd month, and 3rd month in both the groups. On com-
paring culture results between day 8 and preoperative aural
culture results in the study group, we found that out of 15 pa-
tients who had growth on culture preoperatively, 13 of them
continued to have growth and 2 became sterile. Three patients
had additional anaerobic infection. There was a slight increase
in the infection rate. This could be due to fact that honey be-
ing a hyperosmolar solution, draws water from the wound bed
and could have led to more super added microbial infections.

While comparison of culture results at 3 months in the study
group showed that 8 out of 15 patients who had growth in pre-
operative aural swab in manuka honey group became sterile
and 7 patients continued to have positive culture of which 3
had same organism and 4 had different organism cultured. The
rate of postoperative mastoid cavity infection decreased from
75% to 35%.

Anaerobic infection was present in preoperative aural swab
in 3 patients. Six patients developed anaerobic infection on day
8. There was slight increase in the incidence of anaerobic in-
fection on day 8. However manuka honey was able to eradi-
cate anaerobic growth in all 6 patients at the end of 2 months.
Four patients had negative anaerobic cultures by the end of
Ist month and the remaining two patients became culture free
at the end of 2 months. Manuka honey was shown to have an-
aerobic activity in our study.

Manuka honey exhibited antibacterial activity against or-
ganisms like Pseudomonas aeruginosa, Proteus mirabilis,
Klebsiella pneumoniae, Escherichia coli, Staphylococccus
aureus, etc. Pseudomonas was cleared from the mastoid cav-
ity in 10 out of 15 (66.6%) patients, Proteus mirabilis in 4 out
of 6 (66.6%), Klebsiella in 3 out of 3 (100%), Staph aureus in
1 out of 1, and E coli in 2 out of 2. Only gram negative organ-
isms persisted beyond 3 months. Five patients had persisting
infection by Pseudomonas and 2 by Proteus.

Ten out of 20 patients (50%) had dry cavity at the end of 3
months. Of the 10 discharging cavity, 5 was sterile and only 5
showed growth on culture. Persistent infection in the mastoid
cavity is an important factor that influences the healing of
mastoid cavity. The antibacterial and anaerobic action of ma-
nuka honey was found to be effective in achieving dry ear.
The healing of mastoid cavity and results of sterile culture at
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3 months showed that manuka honey could be used as alterna-
tive antibiotic preparation with good anti-Pseudomonal activ-
ity. We also did not notice any adverse reactions with use of
manuka honey in ear and no incidence of facial palsy was re-
ported with manuka honey.

Small sample size is a limitation of the study but this prelim-
inary study does show that manuka honey can be used safely
as alternative antibiotic preparation in ear surgeries in the era

of antibiotic resistance.
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