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A double-blind randomised controlled trial of gloved 
versus ungloved merocel middle meatal spacers for 
endoscopic sinus surgery*

Summary
Background: Middle meatal spacers are commonly used following endoscopic sinus surgery to prevent post-operative blee-
ding and lateralization of the middle turbinates. The effects of nasal packing on post-operative sinonasal mucosal healing 
remain unknown in humans.

Objective: This study aims to compare the histopathalogical effects of Merocel and Merocel covered with a finger glove on 
mucosal healing, and patients’ discomfort immediately post-operatively after endoscopic sinus surgery and at removal of the 
nasal packing.

Methods: Thirty-seven patients with chronic rhinosinusitis undergoing bilateral endoscopic sinus surgery were enrolled in 
a prospective study. Patients were randomized and blinded to receive Merocel middle meatal spacer (MMMS) in one nostril 
and finger glove Merocel middle meatal spacer (FGMMS) in the contra lateral side. Patients were seen on post-operative day 
6, and completed a visual analogue score reporting the post-operative discomfort from nasal packing on each side. Following 
the removal of nasal packing, patients indicated which side caused more discomfort on removal. Biopsies were taken from 
the middle turbinates and sent to a blinded pathologist who scored the level of mucosal inflammation from 0 - 4.

Results: There was no statistically significant difference between MMMS and FGMMS in regards to their effect on sinonasal 
mucosal inflammation and discomfort post-operatively. A statistically significant difference was noted with respect to dis-
comfort at removal with the uncovered Merocel more likely to cause discomfort when compared to the Merocel covered in a 
glove finger.

Conclusion: MMMS and FGMMS are equivalent in the amount of sinonasal mucosal inflammation and discomfort post 
endoscopic sinus surgery. However, the main advantage of the FGMMS was a significant reduction in pain on removal when 
compared with the MMMS.
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Introduction
Functional endoscopic sinus surgery (FESS) has become 
an effective management for patients with recurrent acute 
rhinosinusitis (RARS) and chronic rhinosinusitis (CRS) refrac-
tory to medical therapy. The goal of surgery is to re-establish 
ventilation and drainage via the natural ostia, causing minimal 
damage to the sinonasal mucosa.  

Middle meatal packing is commonly used post-operatively fol-
lowing FESS to control bleeding, prevent lateralization of the 
middle turbinate and synechiae formation or restenosis (1).  
Various types of middle meatal spacers (MMS) including 
removable nasal packing and absorbable packs have been 
developed (2-5). Although many of these materials have proven 
to be effective hemostats, data are conflicting regarding their 

Footnote: This study was presented as a poster at the Rhinology World Meeting in Philadelphia and at the British Rhinologic Society meeting, in 2009.1. 

Corre
cte

d pro
of



2

Akbari et al.

effect on mucosal healing, and there is a paucity of prospec-
tive randomized trials in humans assessing the effects of MMS 
on mucosal healing. Thus, practices regarding the use MMS 
after endoscopic sinus surgery vary widely among surgeons. A 
recent study by Titiz et al., (6) showed that there was a greater 
degree of damage to the lamina propria of the septal mucosa 
of rabbits when Merocel was directly applied to the nasal 
mucosa of rabbits as compared to Merocel in a glove finger. 
We sought to replicate this study in human subjects.

The objective of this study was 1) to compare the histopatho-
logical effects of Merocel MMS (MMMS) and Merocel covered 
with a finger glove (FGMMS) on mucosal healing, and 2) to 
determine the patients’ discomfort post-operatively after FESS 
and at removal of the MMS.

Materials and methods
The approval of Clinical Research Ethics Board of University of 
British Columbia was obtained for the study. All study subjects 
provided informed consents. 

Surgery
Thirty-seven consecutive patients undergoing bilateral com-bilateral com-
puter assisted endoscopic sinus surgery (BiCASS) for chronic 
rhinosinusitis were enrolled in a prospective study at the St. 
Paul’s Sinus Centre in Canada, Vancouver, British Columbia. 
Patient inclusion criteria included all patients undergoing 
bilateral endoscopic sinus surgery in whom spacers would be 
placed lateral to the middle turbinates as a matter of opera-
tive routine. Exclusion criteria included patients under the age 
of 19, patients unable to understand English, unilateral sinus 
surgery or surgery for neoplastic disease, known bleeding 
disorders and any cases where spacers are not used.
All patients started a course of Co-amoxiclav (875 mg PO bd 
for two weeks) and Prednisolone (20 mg PO od for one week, 
and 10 mg PO od for one week) starting one week prior to 
their operation and continued for one week post-operatively. 
Patients were randomized using a closed envelope system 
to receive the MMMS (a nonabsorbable foam polymer of 
hydroxylated polyvinyl acetal) in one middle meatus (right 
or left), and the FGMMS in the contra-lateral middle meatus 
intra-operatively. At the end of surgery, an envelope was 
opened and the appropriate spacers were then placed lateral 
to the middle turbinates according to the randomization. Pa-
tients were under a general anesthetic when the MMSs were 
placed and were therefore blinded to the type of packing on 
each side. A digital photograph of the spacer in place was 
taken for each patient once the MMSs were in place (Figure 1).

Follow-up
All patients were seen in follow up on post-operative day 
6. Patients were asked to make a mark on a visual analogue 

scale (0-10 cm) to demonstrate the amount of discomfort 
they were experiencing from each side of the nose as a result 
of the MMS being present during the past 6 days. The MMSs 
were then removed and the patients were asked which MMS 
caused more discomfort upon removal. At the same visit, a 
small mucosal biopsy was taken from the lateral surface of 
each middle turbinates as confirmed by a demarcation on an 
endoscopic photograph taken during the procedure.  

Histology
Tissue specimens were fixed in buffered 10% formaldehyde 
solution at room temperature.  Biopsy specimens were then 
processed routinely for light microscopy. Three µm sections 
were cut from the paraffin blocks and were stained with he-
matoxylin and eosin. Prepared slides were sent to a patholo-
gist (AJO) who was blinded to the randomization of the MMSs 
for histopathological examination.  
The pathologist devised a 0 - 4 scoring system to objectively 
grade the level of mucosal inflammation (Figure 2).  The scores 
were given as follows: 0) normal tissue, 1) sub-mucosal inflam-
mation with no inflammatory infiltrate into the epithelium, 2) 
inflammatory infiltrate with neutrophils into the epithelium, 
with no evidence of necrosis, 3) inflammatory infiltrate with 
neutrophils into the epithelium, with evidence of focal necro-
sis, and 4) inflammatory infiltrate with neutrophils into the 
epithelium, with evidence of extensive necrosis.

Statistical analysis
Assuming a 20% difference between the two sides, a mini-
mum of 31 patients needed to be recruited to have a power of 
80% using McNemar’s test. Statistical analyses of continuous 
outcome measures were compared between MMMS, and 
FGMMS by carrying out a paired t-test, or a non-parametric 
equivalent if the assumptions of the paired t-test were not 
met. 

Results
A total of 37 volunteer patients were recruited and rando-
mized with a mean age of 49.6 years (range 21 - 76 years).  
Twenty of the patients were males (54%) and seventeen of the 
patients were females (46%). The MMMS was randomized to 
the left nostril of 22 patients (59%) and FGMMS in the right 
nostril and the other 15 patients vice-versa. Four patients 
were excluded from the study: one patient withdrew her con-
sent for biopsy, one patient’s MMMS fell out on post-operative 
day 2, and two patients had insufficient mucosal biopsy.

The mean pre-operative Lund-MacKay CT score [0 - 12] was 
7.42 for the MMMS side, and 7.67 for the FGMMS side. No sta-
tistically significant difference was found between the MMMS 
and the FGMMS sides in the Lund-Mackay CT score, with a 
mean difference of -0.25 (95% CI: -0.67, 0.17, p = 0.24).
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There was no statistically significant difference in the histopa-
thological scores [0 - 4] between the MMMS (mean score of 
2.70) and the FGMMS sides (mean score of 2.70) with a mean 
difference of 0 (95% CI: -1, 0, p = 0.23).  
The Spearman’s correlation between the histopathological 
and Lund-Mackay scores for the MMMS and the FGMMS sides 
were 0.36 (p = 0.052) and 0.49 (p = 0.49), respectively.  

The patients’ mean visual analogue scores [0 - 10] for the 
degree of discomfort that resulted from the MMMS, and the 
FGMMS while in situ were 2.08 and 2.00, respectively. There 
was no statistically significance in the mean difference of 0.08 
(95% CI: - 0.89, 1.06, p = 0.86).

However, a statistically significant difference was found with 
regards to MMMS being more likely to cause more discom-
fort at removal when compared to the FGMMS. In total, 93% 
of patients (95% CI: 76%, 99%, p < 0.00001) reported more 
discomfort upon removal of the MMMS. 

Discussion
Mucosal preservation during FESS and good post-operative 
care are described as important factors in the prevention 
of post-operative synechiae formation and optimization of 
mucosal healing (7-9). The use of MMS post-FESS is a common 
practice amongst sinus surgeons to primarily, prevent middle 
turbinate lateralization and prevent synechiae formation, 
but also to provide homeostasis and prevent blood or mucus 
accumulation in the ethmoid cavity, and theoretically this 
should reduce the risk of re-stenosis (10,11). Potential complicati-
ons of MMS include pack dislodgement and aspiration,  
obstructive sleep apnea secondary to nasal obstruction,  

myospherulosis, toxic shock syndrome, and foreign body  
granuloma. The two major disadvantages to MMS are potential 
mucosal injury and patient discomfort associated with the 
packing and its removal (12-14).

The effect of absorbable and non-absorbable nasal packing 
on hemostasis, prevention of adhesions, synechia forma-
tion, and discomfort associated with packing removal has 
been studied (15). Baumann and Caversaccio conducted a 
nonrandomized cohort study with FloSeal (a gel with col-
lagen derived particles and topical thrombin) and Merocel 
MMSs and found rapid and equal intraoperative hemostasis 
in both groups (16). Shoman et al., compared NasoPore (an 
absorbable polyurethane foam) with FGMMS in a prospective, 
double-blind, randomized trial of thirty patients and found no 
statistically significant difference between both groups with 
regard to patients’ pain, bleeding, or discomfort on packing 
removal. However, they showed a statistically significant bet-
ter endoscopically assessed mucosal healing associated with 
FGMMS (p = 0.03) four weeks post-operatively, an effect that 
disappeared tweleve weeks post-operatively (17).

A previous double-blind randomized controled trial of twenty 
consecutive patients by Chandra et al., in 2003 showed in-
creased adhesions (p = 0.007) and granulation tissue (p = 0.006) 
in ethmoid cavities packed with FloSeal compared with the 
cavities packed with thrombin-soaked Gelofoam at the 6-8 
weeks post FESS follow-up (18). Chandra et al., published 
a retrospective study of the same patient cohort in 2005 
determining the long-term effects of FloSeal packing post 
FESS. They found a statistically significant higher incidence of 
adhesions (p = 0.013) and higher number of patients requir-
ing lysis of adhesions (p = 0.046) in the FloSeal group during 

Figure 1. Intraoperative endoscopic confirmation of middle meatal spacer placement.

(A) Merocel middle meatal spacer in situ. (B) Finger glove middle meatal spacer in situ.
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the mean follow-up period of 21.4 months (19). In a blinded, 
randomized controlled tiral of 37 patients Miller et al., did not 
find any statistically significant difference between MeroGel 
(woven hyaluronic acid) and Merocel MMSs in synechia forma-
tion after FESS (20). 
The histopathological effect of MMSs has been previously 
studied in animals. Robinson et al., studied the effect of topi-
cal prednisolone on sinus mucosal healing in a sheep animal 
model (21).  They concluded that hyaluronic acid nasal packs 
soaked in prednisolone did not improve the speed of mucosal 
healing or re-ciliation. In 2005, McIntosh et al., studied the 
effect of Merocel packing on the healing of the nasal mucosa 
of sheep. They found no significant differnece between the 
packed and control sides in the rate of re-epithelialization, 
the total amount of surface cilia coverage, and the maturity 
of the cilia (22). In a recent study, Titiz et al., evaluated the 
histopathological effects of Merocel and glove finger tampons 

on the nasal mucosa of rabbits (6). They found the two types of 
tampons resulted in similar degrees of cilia loss in the mucosa; 
however, when Merocel was applied directly, it inflicted more 
damage on the lamina propria than glove finger tampons.  

There is a lack of literature on histopathological effects 
of MMSs on mucosal healing in humans post FESS. To our 
knowledge, we conducted the first prospective, double-blind, 
randomized controlled trial to study the primary outcome of 
histopathological changes related to the use of MMMS and 
FGMMS on patients’ sinonasal mucosa post FESS. In addition, 
the patients’ degree of discomfort associated post-operatively 
from the nasal packs, and during their removal was compared 
between the two MMSs.

In this study, there was no statistically significant correlation 
between the two groups in histopathological scores and 

Figure 2. Histopathological scoring of sinonasal inflammation. Hematoxylin-eosin stain, 10x10 magnification. (A) Sub-mucosal inflammation with 

no inflammatory infiltrate into the epithelium. (B) Inflammatory infiltrate with neutrophils into the epithelium with no evidence of necrosis. (C) 

Inflammatory infiltrate with neutrophils into the epithelium with evidence of focal necrosis. (D) Inflammatory infiltrate with neutrophils into the epi-

thelium with evidence of extensive necrosis.
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pre-operative Lund-Mackay CT scores. Of note, Spearman’s 
correlation between the histopathological scores and the 
Lund-Mackay CT scores of both MMS types was not found to 
be statistically significant. This indicates that the histopatho-
logical scores reflected post-operative mucosal healing as 
opposed to the level of pre-operative inflammation.  One of 
the strength of this study as compared to the previous studies 
evaluating the histopathological effects of MMSs on sinona-
sal mucosa was the scoring system used. It standardized the 
pathological report, and provided the pathologist with an ob-
jective way of evaluating the degree of inflammation caused 
by each MMS. The histopathology specimens were somewhat 
dependent on the operator’s choice of biopsy site as histology 
would vary from site to site, however the authors ARJ and 
CMP were careful in selecting a site anteriorly on the lateral 
surface that had been in contact with the MMS. In addition, a 
portion of the surface epithelium was metaplastic squamous 
as opposed to native respiratory secondary to the reparative 
process.

The patients’ discomfort associated with the MMMS and the 
FGMMS was found to be similar. Our study underlines work 
by Rudy et al., (23) who similarly did not find a statistically 
significant difference in nasal obstruction, patient comfort, 
post-operative bleeding, nasal crusting, and post-operative 
adhesions when they compared the MMMS and the FGMMS.
The fact that patients found the FGMMS more comfortable 
to have removed is important given that previous studies 
have demonstrated patients undergoing FESS often consider 
packing removal to be the most uncomfortable part of their 
peri-operative experience (3,24).  

Conclusion
The use of FGMMS does not convey any advantage over 
MMMS in terms of post-operative healing, but for the fact that 
it aids patient comfort on removal, the FGMMS should be the 
spacer of choice.
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