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Abstract

Background and Purpose Sufficient evidence exists rec-
ommending the use of honey in the management of
wounds. Studies revealed that the healing effect of honey
could be classified by its antibacterial and anti-inflamma-
tory properties of its components. Since surgical extraction
of impacted molars is one of the most common operations
in the oral cavity and the postoperative pain disturbing the
patient may reduce the quality of health service, this study
aimed to assess the analgesic potential of Manuka honey
application into the extraction socket of impacted
mandibular third molars.

Methods This randomized split-mouth controlled study
included 33 patients undergoing impacted bilateral lower
third molars surgery under local anesthesia (n = 66).
Randomization was carried out by coin flipping. One of the
two impacted third molars was assigned to treatment group
(Manuka honey applied just before suturing), other side to
control group (nothing applied). Postsurgical pain was
evaluated using visual analogue scale (VAS) of faces
7 days after extraction. The total analgesic dose used was
also evaluated.

Results In treatment group, postoperative VAS scores
were significantly lower compared to that in control group
regarding first and second days postoperatively (P < 0.05).
Total analgesic intake in the control group was signifi-
cantly higher (P = 0.0001).
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Conclusion This study demonstrated that intrasocket
application of Manuka honey after surgical extraction of
impacted lower third molar is an effective method for
reducing acute postsurgical pain.
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Introduction

Honey has been one of the oldest and most commonly used
agents in alternative and folk medicine since ancient times,
besides being a sweet food. It has recently shifted from a
food or folk-medicine product to a medicinal substance
with high medical properties that attracted the attention of
researchers in many medical fields [1, 2]. Sufficient evi-
dence exists recommending the use of honey in the man-
agement of wounds and burns [1, 3-5]. Studies revealed
that the healing effect of honey could be classified by its
antibacterial, antiviral, anti-inflammatory, and antioxidant
properties of its components [6]. Honey is reported to be
soothing when applied to wounds and burns. Honey
dressing is highly effective as compared to povidone-
iodine dressing in reducing pain and increasing comfort in
subjects with chronic wounds [7], and reducing acute
postoperative pain and analgesic requirements in patients
after tonsillectomy [8, 9]. Honey could be used as
medicament for pain management of alveolar osteitis [10].
Manuka honey (Fig. 1) is derived from flowers of Manuka
tree (Leptospermum scoparium) in New Zealand. This
honey is unique because it is superior to other kinds of
honey [11-15].

Since surgical extraction of impacted molars is one of
the most common operations in the oral cavity and the
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Fig. 1 Active Manuka honey (activity level 25 +) used in this study
showing applicable, viscous and semisolid structure

postoperative pain disturbing the patient may reduce the
quality of health service, this study aimed to assess the
analgesic potential of Manuka honey application into the
extraction socket of impacted mandibular third molars.

Materials and Methods

The study design was randomized split-mouth controlled
clinical trial, conducted in 33 patients attending Clinics of
Oral and Maxillofacial Department in Damascus Univer-
sity between June 2015 and May 2016. All patients
involved in the study provided informed consent, and the
study protocol was reviewed and approved by Research
Ethics Committee of Damascus University (registration no.
1957; research ID: 18600936). The trial was registered in
the ClinicalTrials.gov database (identifier NCT02483741).
The inclusion criteria were asymptomatic, symmetrical,
bilateral impacted mandibular third molars. Difficulty
index for third molars is same for both groups. Patients
with pericoronitis, infection, pathological condition in the
region of surgery, alcoholism or diabetes were excluded.
The two bilateral impacted molars were distributed by
simple randomization (coin flipping) to test and control
groups, so that one was surgically managed at the same day
and that on the other side after 14 days (& 3 days) so as to
ensure that the symptoms of the first surgery completely
disappeared. Further randomization step decided which
side to begin with. On both sides, surgical management
was the same except for the last step (Fig.2); local
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anesthesia was performed with 2% lidocaine + 1:80,000
epinephrine solution. Modified Ward’s flap was reflected.
Necessary bone removal was performed by slow-speed
straight surgical headpiece (rotation speed was fixed at
15,000 rpm) with continuous irrigation of saline solution.
After the impacted molar was removed and the socket was
well rinsed with saline (Fig. 2a), and before suturing was
carried out, Manuka honey (Fig. 1; Activity Level 25 +;
NZQueenBee Ltd: Auckland, New Zealand) was applied
into the extraction socket in the test side only (Fig. 2b, c).
Manuka honey was applied in a way that the socket was
ensured to be completely filled with honey. Its physical
properties had a role in making the honey more applicable
and retainable (Fig. 1). Moreover, the surgical flap was
sutured over the applied Manuka honey to keep it in place.
The releasing incision was sutured to minimize the risk of
losing Manuka. Time of surgery was recorded in minutes,
from the time of initial incision to the time of final suture.
Any patient who had more-than-7-minute difference
between the first and second surgical times was excluded.
All patients were operated on by the same surgeon and
surgical assistants.

After every surgery, patients received fixed postopera-
tive instructions regarding local homeostasis, cleaning,
food and prescription. They were given instructions to take
one tablet of diclofenac potassium 50 mg, as necessary,
with a maximum daily dosage of 3 tablets for the 7 post-
surgical days. Total analgesic dose used was assessed. In
addition, patients were asked to indicate the intensity of
pain on 5-level scale, each postsurgical day till the seventh
day. The scale displayed five faces showing expressions
which range from a minimum score of 1 (no pain) to score
5 (excruciating pain) [16]. Signs of inflammation and soft
tissue healing were assessed at the seventh postoperative
day through gingival healing index given by Landry et al.
[17]. The index is consisted of 5 levels ranging from score
1 (very poor) to score 5 (excellent), and the scores were
given on the basis of gingival color, bleeding on palpation,
epithelialization of incision margins, and presence or
absence of suppuration.

Data were analyzed using Statistical Package for the
Social Sciences for Windows V19 (SPSS Inc, Chicago, IL,
USA). Analysis included descriptive statistics of each of
the variables. Student’s ¢ test and Mann—Whitney U test
were used to compare groups. The significance level was
set at P < 0.05 with a confidence interval of 95%.

Results

Initially, a total of 33 patients were enrolled in the study.
Figure 3 displays the flow diagram for patient recruitment
and selection. Five patients did not participate in all
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Fig. 2 Test (Manuka) group.
a—c Intrasocket application of
Manuka honey into the
extraction socket. d Suturing
was done after

postoperative stages, two patients underwent only one of
the surgeries, two were lost to follow-up (left the country),
and one were excluded because the difference between the
first and second “surgery times” was more than 7 min.
Thus, 28 patients included in all stages of the study. The
mean patient age (8 males and 20 females) was 22.25 years
(£ 4.1).

The distribution of variables among the groups is shown
in Table 1. There were no significant group differences in
duration of surgical extraction (P = 0.827). No complica-
tions were associated with the surgical procedure. The
VAS scores of the control group at the first and second
postsurgical days were significantly higher compared to the
Manuka group (P < 0.05; Table 1). There were no sig-
nificant group differences in VAS scores at the third,
fourth, fifth, sixth, and seventh postsurgical days
(P > 0.05; Table 1). Soft tissue healing index scores were
significantly higher in Manuka group at the seventh day in
comparison with the control group (P = 0.0001; Table 1).
Total analgesic intake in the control group was signifi-
cantly higher (P = 0.0001; Table 1). Pain peak for the
control group was in the first day and for the Manuka group
in the third postsurgical day.

Discussion

The literature offers a number of studies on the analgesic
and anti-inflammatory effects of Manuka honey. A meta-
analysis showed that postsurgical administration of honey
after tonsillectomy significantly reduces pain [8]. However,
no study was found assessing these effects after surgical
extractions. The inflammatory response and postsurgical
symptoms associated with third molar surgical extraction
are influenced by factors such as surgical difficulty and
patient characteristics. The design of the study (split-mouth
design) worked to minimize these influencing factors, as
far as methodologically possible, by making the same
person receives the study intervention and the control
procedure. Not only that, but the setup of each individual
case was made to ensure best symmetry possible in molars
impaction level, angulation, covering bone, and so surgical
difficulty. Moreover, the distribution of cases (right and left
sides) into treatment and control was not always the same.
Simple randomization (using a coin flip) was the best way
to even out any differences that might occur due to right
and left side-difficulty-relating issues or to the order of
surgeries, which one to begin with. The researchers took
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Fig. 3 Flowchart of the study

every effort to restore the same baseline pain level by
allowing a period of 14 days (& 3) for the symptoms to
disappear, including pain. Of course, one might argue that
the patient retained a memory of the pain. This is why a
further step of randomization which decided which side to
begin with eliminates this objection.

The choice was between balancing out differences
between separate subjects from backgrounds that can vary
widely (including race, age, gender, genetic makeup, and
pain tolerance) and minimizing all those differences to one
individual who has the exact same values for all these
background variables between control and treatment.
Given these parameters that could easily introduce bias,
randomized split-mouth design became a clear winner.

On top of that, if one was to look at the results, the mean
procedure time for the treatment group was longer due to
the extra time needed to apply honey and the slightly
longer time needed for suturing after honey application.
And yet the treatment group still demonstrated a lower
VAS at the first and second postoperative days and lower
total need for painkillers.

The analgesic effect referred to in the present study after
intrasocket application of Manuka honey could be on
account of its direct and indirect anti-inflammatory
potential. The fact that Manuka honey is an effective
antimicrobial agent might help to explain its ability to
reduce the inflammatory state indirectly. The compounds
responsible for antimicrobial activity in honey are mainly:
high sugar content, H,O,, methylglyoxal, bee defensin-1,
low pH, and other antibacterial agents [13—15]. A low pH
value contributes to wound debridement and reduction in
bacterial sepsis and colonization [18]. High sugar content
of honey is sufficient to prevent bacterial growth. This is
believed to be the result of osmotic effect [19]. In fact, high
sugar content is not the only reason for this activity. Honey,
when diluted to reduce its sugar content and osmotic
concentration, remains able to prevent bacterial growth [6].
The antibacterial activity of honey can be explained more
clearly as a result of enzyme-produced peroxide activity,
which continues to be produced even after dilution [11].
The peroxide activity of honey can be easily broken down

Table 1 Distribution of
variables and comparative tests
results; patient age, surgery

time, visual analogue scale
(VAS), soft tissue healing
index, analgesic dose

Manuka group Control group Test value P

Mean + SD Mean + SD
Age (years) 2225 +4.124 2225 + 4.124 0.000 1.000*
Surgery time (min) 29.64 + 8.156 26.60 £ 7.460 1.453 0.827*
VAS—first day 2.39 £0.956 325 £ 1.142 — 2767 0.006"
VAS—second day 1.89 £0 994 2.46 £ 1.035 —2.077 0.038"
VAS—third day 2.42 £1.103 2.64+0.869 —0.688 0.491°
VAS—fourth day 2.35 £0.951 275 £ 1.109 — 1.319 0.187°
VAS—fifth day 1.78 £ 1.031 2.25 £ 1.205 — 1.595 0.111°
VAS—sixth day 1.46 £+ 0.792 1.85 £ 1.112 — 1.685 0.092°
VAS—seventh day 1.42 £ 0.790 1.82 £ 1.218 — 1.084 0.278"
Soft tissue healing—seventh day 4.39 £0.567 3.57 £ 0.634 — 4.278 0.000°
Total analgesic dose 10.57 £+ 4.492 15.35 £+ 4.983 — 3775 0.000*

“Student’s t test (test value “1”)

®Mann-Whitney U test (test value “z”)
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by the application of heat or treatment with catalase. When
this is done in vitro to Manuka honey, the effectiveness of
this antimicrobial honey remains remarkably high [12].
This non-peroxide antibacterial (NPA) activity can be
explained by the presence of high levels of the antimicro-
bial compound methylglyoxal and other phytochemical
constituents [12, 14, 15]. The NPA activity is expressed by
a factor, representing the concentration of a phenol solution
yielding a similar zone of bacterial growth inhibition as
Manuka honey. NPA rating of 10 is considered the mini-
mum for therapeutic efficacy [20], and so this study used
Manuka honey with NPA activity 25 + (Fig. 1).

Manuka honey is a major medical-grade honey which is
approved for clinical application [11, 15]. Experiments
showed that it is free of any type of microorganisms [13]. It
has been recently used safely in many clinical studies
[1-12, 21]. This study agreed, where no complication
occurred regarding its use. The physical properties of the
Manuka honey used (Fig. 1), namely its high viscosity and
semi-solidity, make it more applicable and retainable.

Besides the fact that honey is able to inhibit the growth
of bacteria that cause inflammation, honey has direct role
in inflammatory response. Even when there is no infection,
the anti-inflammatory effect is shown on experimental
animals showing a decreased number of white blood cells
in the inflammatory media [19]. Honey also was found to
lower prostaglandin levels and elevate nitric oxide end
products, which play a major role in inflammation [5, 12].
The anti-inflammatory effect of honey includes pain
relieving [12]. Honey modulates adrenergic and muscarinic
receptors to produce its anti-inflammatory and analgesic
effects [22]. 5.8-kDa component isolated from Manuka
honey is responsible for stimulating production of inflam-
matory cytokines in human monocytes. This component
and its mechanism might be important in wound healing
[23]. Pain and inflammation are so much related to each
other. In the present study, signs of inflammation, assessed
through the soft tissue healing index, were significantly
lower in Manuka group in comparison with the control
(P =0.0001).

To the best of our knowledge, this study is the first study
that indicates to the benefits of intrasocket application of
Manuka honey after surgical extraction of mandibular third
molars. However, this study coincides with the findings of
Boroumand et al. [9], which showed that honey has anal-
gesic effect after tonsillectomy. Malhotra et al. [21] indi-
cated to the early postsurgical benefits of honey application
on eyelid wounds, which somewhat agrees with the results
of the current study; VAS scores of Manuka side was
significantly lower only in the first and second postopera-
tive days.

All patients were told to take the same painkiller as and
when needed up to a maximum of 3 tablets a day, rather

than taking them regularly. Thus, the measure that is
derived here is the actual need to take analgesics, which is
shown to be reduced in the treatment group. This is to
complement the other indicator which is the subjects’ own
evaluation of pain intensity via VAS. There is no denying
that the analgesics controlled some of the pain, but the
subject were instructed to write down their VAS value at
the highest point of pain for every day post-surgery. The
combination of instructing patients to take painkillers as
necessary (as opposed to regularly) along with recording
the pain value at the highest point of the day verifies the
soundness of both indicators used in the study. Addition-
ally, tablet counts were summed up as a single summery
indicator for each group. The number tablets taken every
day were recorded by the patients, but no comparison was
made across individual days on this measure because a
summery measure suffices. As the results showed, pain
peak was shifted from the first day into the third day post-
surgery by the intrasocket application of Manuka honey.

Conclusion

This study demonstrated that intrasocket application of
Manuka honey after surgical extraction of impacted lower
third molars is an effective method for reducing acute
postsurgical pain.
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