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ABSTRACT
Background: To compare the efficacy of nasal packing using nasopore impregnated with tualang honey (THP) in middle meatal packing to 
contralateral saline-impregnated nasal packing (SP) in endoscopic sinus surgery (ESS).
Methods: Twenty-three patients undergo ESS and are randomly selected in each nostril either THP or SP packing. Symptoms including pain 
and nasal obstruction were evaluated using a visual analogue scale (VAS) score by the patient and surgeon during weekly nasal toilette for 4 
weeks. Post-operative endoscopic evaluation on hemostasis score, infection and mucosal changes including recurrent polyps and adhesion 
done by 2 independent surgeons weekly via video endoscopic recording. Bacteria swab culture and sensitivity were taken 1 week postopera-
tively and mucosal biopsy from the designated middle meatus area was taken preoperatively and at 3rd-week post surgery.
Results: Patients VAS score showed a significant reduction in the symptoms of pain and nasal obstruction in the THP nasal cavity compared to 
the SP nostril. The surgeon also found that it is easier to perform nasal toilette in the THP nostril compared to SP. Endoscopic examination by 2 
independent surgeons revealed a significant reduction in inflammation and bleeding in THP compared to SP in weekly follow-ups. Interestingly, 
there was evidence of recurrent polyps in SP nasal mucosa and none in THP mucosa. Swab culture and sensitivity of the nasal mucosa showed 
significantly lower bacterial growth in THP. Histologically, pre- and post-operative biopsy of the middle turbinate shows no significant difference 
in both groups.
Conclusion: Tualang honey has the advantage of reducing the symptoms of pain and obstruction in the patient, easing the nasal toilette post-
ESS and providing better wound healing, with less inflammation and lower bacterial growth, thus reducing recurrent polyps’ formation.
Keywords: Natural product, tualang honey, nasopore, nasal packing, chronic rhinosinusitis, endoscopic sinus surgery, wound healing, anti-
inflammatory, antioxidants, antibacterial

Introduction

Chronic rhinosinusitis is a common disorder characterized 
by inflammation of the nasal mucosa and paranasal sinuses.1 
Chronic rhinosinusitis results in various symptoms including 
nasal obstruction, purulent rhinorrhea, facial pain, headache, 
chronic cough, and hyposmia. These symptoms have a nega-
tive effect on the patient’s quality of life.2 Endoscopic sinus 

surgery (ESS) is generally accepted as the gold standard sur-
gical treatment of chronic rhinosinusitis.3,4 Surgery aims to 
restore drainage and ventilation through the ostium of each 
sinus and to remove the diseased mucosa while preserving 
normal mucosa. Appropriate postoperative care is very impor-
tant to improve surgical outcomes, reduce morbidity, and pre-
vent recurrence. Nasal packing is frequently applied with the 
main purpose of controlling postoperative bleeding, enhancing 
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healing, lateralization of the middle turbinate, and prevent 
adhesion which can cause synechiae and recurrent disease.4,5 
Many biodegradable or absorbable materials have been devel-
oped, and one of the products is Nasopore (Stryker Canada, 
Hamilton, Ontario, Canada). It is a synthetic polyurethane foam 
and has been proven highly absorbable and minimizes post-op 
complications of bleeding, pain, and infection.6-8 Studies have 
shown that impregnating biomaterials with steroids reduces 
inflammations and minimizes complications.9,10 Besides ste-
roids, other pharmaceutical products may be added to the 
biomaterials, such as fentanyl and antibiotics; this will help to 
reduce pain and prevent infections.9-11

In natural products, honey has long been used in the treatment 
of wounds. It promotes wound healing through its antimicro-
bial, anti-inflammatory, and antioxidative properties that pre-
vent excessive scarring.12-14 Manuka honey has been used in 
otolaryngological diseases and has proven to have antimicro-
bial and anti-inflammatory properties and expedite the healing 
process. In chronic rhinosinusitis, honey is used as nasal douch-
ing in addition to antibiotic treatment.15-17 However, to date no 
study has been done on the effect of honey in ESS surgery. 
Malaysian tualang honey is collected from the combs of Asian 
rock bees (Apis dorsata), which build their hives high up in the 
tualang tree (Koompassia excelsa) in the Malaysian tropical 
jungle. Tualang honey has long been used as a complementary 
medicinal product in Malaysia with some clinical studies show-
ing its efficacy in reducing pain post-tonsillectomy and even 
in reducing fatigue in head and neck cancer patients.18,19 The 
purpose of this study was to compare the efficacy of tualang 
honey-impregnated nasal packing on wound healing, hemo-
stasis score, infection rate, and adhesion in ESS.

Methods

Patient Selection
This was an interventional randomized study conducted in KPJ 
Ampang Puteri Specialist Hospital between December 2017 
and November 2018. Ethical approval was obtained from the 
KPJ University College Research and Ethics Committee with 
approval number: No. KPJUC​/RMC/​MOT/E​C/201​8/128​(1). 
The informed consent forms were distributed to the patients 
before performing this study. Twenty-three patients with 
bilateral chronic rhinosinusitis that failed medical treatments 
for at least 3 months were selected (met the criteria for sur-
gical intervention). Patients with comorbidities such as diabe-
tes, hypertension, or any other chronic diseases and who were 
on treatments were excluded. Clinical history with complete 
physical and endoscopic examinations was done by 2 indepen-
dent surgeons followed by a CT scan of the sinuses. All patients 
had no history of allergy to honey or bee products.

Tualang Honey Preparation
Tualang honey was collected from the Apis dorsata beehive 
at the top of Koompassia excelsa (locally known as the tual-
ang tree). The raw honey was then filtered to remove solid 
particles and subsequently concentrated in the oven at 40°C 
and subjected to γ irradiation at 25 kGy. The water concentra-
tion of the honey was standardized at 18%.20 Nasopore nasal 
packings were used in this study (Stryker Canada, Hamilton, 
Ontario, Canada).

Data Collection

Nasal Packing by Tualang Honey Pack or Saline Pack
Prior to ESS, the mucosal biopsy was done at the inner mid-
dle 3rd of the middle turbinate. ESS is done on the diseased 
sinuses, and postoperatively, the nose is packed with either 
THP or SP. The nose is equally randomized by alternating right 
and left nostril packing administration for both tualang honey 
and the control group. Each nostril received a dose of 2.5 mL 
of tualang honey packed with an 18% water concentration for 
the THP group. The patient is then discharged the next day 
without any complications.

Post-operative Follow-up
The patient followed up postoperatively every week until the 
4th week. During follow-up, the patient was asked to give feed-
back on the visual analogue scale (VAS) score, which includes 
experience with nasal obstruction, pain, and foul-smelling dis-
charge. Other than that, the surgeon performed nasal toileting 
under local anesthesia during the follow-up. The surgeon then 
further evaluated the VAS score by observing the difficulties 
and patient feedback in terms of pain perception during the 
procedure. After adequate toileting, the visual findings were 
documented, followed by nasal endoscopic video recording. 
The recording was reviewed by 2 independent surgeons to 
assess the hemostasis score, adhesion, and signs of infection 
(Table 1). During the 1st week of follow-up, a swab sample was 
taken from the middle meatus and sent for culture and sensi-
tivity. In the 3 week, another nasal mucosa biopsy was taken 
from the middle turbinate to compare its findings with the 
preoperative sample. Furthermore, as part of the postopera-
tive care, all patients were instructed to perform saline nasal 
douching 3 times a day starting from the 2nd week of follow-
up. No patients were prescribed steroids or antibiotics during 
this period.

Data Analysis
Statistical analysis was performed using Prism (version 7.0; 
GraphPad Software). The mean of the VAS score was analyzed 
using the Student t-test. All data were treated as parametric. A 
P-value less than 0.05 was considered statistically significant.

Results

VAS Score
Patients’ VAS score revealed tualang honey middle meatus 
pack (THMMP) group suffered less nasal obstruction compared 
to the control group (Figure 1). Besides that, patients also suf-
fered less pain during nasal toilette when treated with THMMP 
(Figure 2). On the other hand, almost all patients experienced 
foul-smelling odor in both nostrils, with no statistically sig-
nificant difference between the treated and control groups. 

Main Points

•	 Tualang honey reduces the symptoms of pain and obstruc-
tion during endoscopic sinus surgery.

•	 Tualang honey can provide better wound healing, decrease 
inflammation, and lower bacterial growth.

•	 Recurrent polyps’ formation can be reduced by tualang 
honey intervention.
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Surgeons’ VAS score after performing nasal toilette revealed 
it was much easier to clean the nostrils of the THMMP group 
compared to the control (Figure 3), thus less painful as reflected 
by the patient’s VAS score. Except for the foul-smelling odor 

experience, all other parameters of the VAS score were statisti-
cally significant in improving the outcome of post-ESS recov-
ery in the THMMP group compared to the control.

Endoscopic Evaluation of the Nasal Cavity by 2 
Independent Surgeons
Recordings taken during follow-up session were reviewed by 
2 independent surgeons. The surgeons were responsible for 
evaluating the bleeding, hemostasis score, adhesion, and other 
significant findings over the middle meatus after surgery. It was 
noted that the THMMP group significantly had a lower hemo-
stasis score compared to the control group (Figure 4). It was 
also noted that there was no evidence of adhesions or severe 
infection in either group. No recurrent polyps were found in the 
THMMP, meanwhile, there was evidence of recurrent polyps’ 
formation 4 weeks postoperatively in 5 patients from the con-
trol group (Figures 5 and 6).

Culture and Sensitivity
A nasal swab taken at the surgical site shows that 93% of the 
control nostrils grow bacteria. On the other hand, only 60% of 
the THMMP group showed bacterial growth (Figure 7). Bacteria 
grown showed gram-positive cocci and gram-negative rods 
such as Staphylococcus aureus, Staphylococcus hemolyticus, 
and Acinetobacter species.

Histopathological Examination
H&E examination of mucosa biopsy taken in the 3rd-week fol-
low-up showed the section of both THMMP and plain middle 
meatus pack (PMMP) was more or less the same (Figure 8). 
Both sections showed the presence of inflammatory cells and 
granulation tissue. Eosinophilic cells’ presence in the section 
indicated an allergic reaction, likely stemming from a drug 
reaction, as evidenced by their infiltration and subsequent tis-
sue response.

Discussion

In the current study, we compared the efficacy of THP against 
SP nasal packing in wound healing post-ESS surgery. The 

Table 1.  Scale Used to Evaluate Objective Findings about 
Mucosa, Hemostasis, Adhesion and Infection
Criteria Score

Mucosa ​

  Normal Mucosa 0

  Presence of mucosal edema 1

  Presence of polyps 2

Hemostasis ​

  Required time < 5 min 0

  5 < Required time < 10 min 1

  10 < Required time < 20 min 2

  Required time > 20 min 3

Adhesion ​

  No adhesion 0

 � Visible adhesion, no interference with sinus 
ventilation and drainage

1

 � Visible adhesion, mild interference with sinus 
ventilation and drainage

2

 � Total adhesion between the middle turbinate and 
lateral nasal wall (needed adhesiolysis)

3

Infection ​

  No evidence of infection 0

  Scanty mucopurulent discharge and mild edema 1

 � Gross mucopurulent discharge and edema with 
the extinction of the ethmoid cavity

2

 � Profuse mucopurulent discharge and polyposis 
(needed treatment)

3

Figure 1.  Mean Nasal Obstruction. First week mean, THMMP = 3.48, PMMP = 4.65(*P < 0.05); 2nd week mean, THMMP = 2.61, PMMP = 3.69 
(*P<.05); 3rd week mean, THMMP = 1.7, PMMP=2.8(*P < .05); 4th week mean THMMP = 1.0, PMMP=1.70(*P < .05).
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results clearly showed an improvement in patient experience 
in the THMMP group, which had less nasal obstruction and 
pain compared to the SP group. One explanation for this could 
be the moisture of the pack in THP lasting longer compared 
to SP. Moist pack aids in reducing crust formation and block-
age, which later makes nasal toileting easier, as experienced by 
the surgeon. This result further supports previous results done 
previously.21,22

Endoscopic evaluation of nostrils showed marked differences 
between THP and SP in hemostasis score in the surgical site. 
This may be related to ease during nasal toileting during fol-
low-up, thus reducing iatrogenic injury during the procedure. 
The absence of early polyps’ formation in the THMMP group 
compared to the SP group suggested that THP had the least 
post-operative inflammation, which may result from trauma, 
infection, or allergic reaction. According to the previous study 

Figure 2.  Mean Pain Score during 1st, 2nd, 3rd, and 4th week(s) follow-up. THMMP significantly lower pain score during packing removal. First 
week mean, THMMP = 1.78, PMMP = 3.52(*P < .05); 2nd week mean, THMMP = 1.69, PMMP = 3.0(*P < .05); 3rd week mean, THMMP = 1.4, 
PMMP = 2.2(*P < .05); 4th week mean, THMMP = 1.0, PMMP = 1.10(*P < .05).

Figure 3.  Comparison of difficulties to perform nasal toilette by the surgeon. First week mean, THMMP = 2.57, PMMP = 3.91(*P < .05); 2nd week 
mean, THMMP = 2.09, PMMP = 3.26(*P < .05), 3rd week mean, THMMP = 1.7, PMMP = 2.8(*P < .05); 4th week mean, THMMP = 1.0, PMMP = 1.80(*P 
< .05).

Figure 4.  Comparison of the hemostasis score between THMMP and 
PMMP groups. Mean comparison between the 1st, 2nd, 3rd, and 4th 
weeks after surgery shows the THMMP side had a significantly shorter 
hemostasis score (P < .05).
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conducted by Shamshuddin et al, it is proven that honey has 
a role in reducing inflammation in an allergic asthma rodent 
model.23Anti-inflammatory properties of honey are well estab-
lished due to its high phenolic and flavonoid compounds, 
which have strong antioxidant activities.22 The ability of honey 
to reduce and inhibit recurrent nasal polyposis is through 
inhibiting transforming growth factor beta 1 (TGF-β1)-induced 
myofibroblast differentiation and matrix metalloproteinase-9 
(MMP-9) production in nasal fibroblasts.24

However, the presence of eosinophilic infiltration in postop-
erative tissue samples suggested a potential allergic or drug 
reaction, possibly triggered by components of the tualang 
honey-impregnated nasal packing or other surgical materi-
als. Eosinophilia is a condition in which the number of eosin-
ophils increases in the tissue and/or blood. These immune 
cells, known for their association with allergic responses, 
may penetrate tissues after exposure to allergens, medica-
tions, or infections. Patients with allergic diseases such as 

asthma, adverse reactions to medications, and infections 
can experience tissue eosinophilia.25 While eosinophilic infil-
tration may not always present clinically as overt symptoms, 
its detection underscores the importance of considering 
allergic or drug-related reactions in patients undergoing ESS. 
Further investigation into the specific triggers and mecha-
nisms underlying these reactions is essential to enhance our 
understanding and improve patient management strategies 
in this context.

Honey has been shown to have antibacterial properties, which 
can explain why the THMMP group only had 60% of their swab 
sample growth, compared to 93% from the SP group. The anti-
bacterial activity of honey against Staphylococcus aureus and 
Pseudomonas aeruginosa has been demonstrated in vitro and 
in vivo.20,26-29 Besides, subjective pain during packing removal, 
nasal obstruction, and nasal toilette were also significantly 
lowered on the THMMP side. These findings suggested that 
THMMP may reduce time to hemostasis and pain during pack-
ing removal, prevent postoperative adhesion, and also prevent 
the growth of new polyps.

This pilot study has several limitations. Firstly, a small popula-
tion was included in the study, and longer follow-up periods 

Figure 5.  Right nasal cavity 3 weeks post-ESS THMMP, showing clear 
mucosal lining, no adhesion, minimal bleeding, and recurrent polyps.

Figure 6.  Left nasal cavity 3 weeks post-ESS THMMP. Clear mucosal 
lining, no adhesion, no bleeding, and no recurrent polyps in the middle 
turbinate.

Figure 7.  Comparison of bacterial growth between the THMMP group 
and the control group. 60% shows growth in THMMP, while 93% in 
the control group (P < .05).

Figure 8.  H&E section of mucosa biopsy taken for 3-week 
postoperative follow-up. Small fragment of sinonasal tissue with 
overlying respiratory epithelium. Scattered goblet cells. No dysplasia. 
Mild thickening of the basement membrane. Moderate edema and 
inflammation with scattered congested blood vessels. Mild fibrosis. 
Moderate chronic inflammation with scattered eosinophils.
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were required to investigate any significant longer-term effects 
of these materials. This study was conducted in a single-blind 
setting. Additionally, recall bias could have affected the results 
when patients answered the questionnaires after the 1st fol-
low-up. To improve, future studies should be conducted with 
larger population sizes and double-blind settings compared to 
other absorbable packing materials.

In conclusion, THMMP appears to reduce pain and nasal 
obstruction, easier nasal toilette by the surgeon, and shorten 
the hemostasis time after ESS. It is also found that there was 
no adhesion formation up until 4 weeks after surgery, while 
simultaneously preventing the growth of new polyps. In the 
comparison of bacterial growth, the THMMP side shows bet-
ter results compared to SP. However, there were no significant 
differences in HPE as there is no specific or standardized grad-
ing for this research on the sample. THMMP can be beneficial 
to use in nasal packing post-ESS.
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