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Healing of wounds created in the nasal mucosa
following endoscopic sinus surgery can be
affected by different nasal packing materials

Cowin A ¢ McIntosh D ¢ Wormald PJ

Abstract

Chronic sinusitis is a very common condition requiring surgery if medical treatment fails. In fact, diseases relating to the nose
and paranasal sinuses are one of the most common health care complaints in Australia and the USA (18 per cent). Although a
proportion of these infections respond well to medical treatment, there remain a significant number of patients who develop

chronic sinusitis requiring surgery.

After endoscopic sinus surgery (ESS) it is common practice to place nasal packing material in the operated area to prevent adhesions
from forming. Although many different packs have been used clinically, there is little evidence of their effects on the repair of the
nasal mucosa or on the formation of adhesions. This paper examines a sheep model developed for ESS which shows that different
packing materials can affect the re-epithelialisation of wounds created in the nasal mucosa. The incorporation of bioactive agents

into these packing materials could offer significant advantages in the healing of the nasal mucosa and may also help to reduce

adhesions from forming. Improved healing would lead to reduced numbers of patients with recurrent chronic sinusitis.

Primary Intention 2002; 10(3):114-117.

Introduction

The epithelium of the nasal cavity and nasal sinuses consists
of a pseudostratified ciliated respiratory epithelium®. This
epithelium protects against exogenous agents through its
action as a physical barrier and a mechanical clearing system?2.
The clearing system functions through the action of cilia
which trap exogenous materials and push mucus towards the

back of the nose and throat where it is swallowed 3.
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Failure of this protective mechanism may occur as a result of
damage or destruction of the epithelium or the cilia — this
results in pooling of mucus, with the potentially pathogenic
exogenous material becoming trapped and leading to further
damage to the adjacent epithelium. The reasons for the initial
failure of this mechanism are diverse in nature and include
congenital defects, allergy, infection by viruses, bacteria, fungi
or parasites, physical trauma caused by nose-picking, surgery
or accident, and chemical trauma caused by smoking or
noxious gases*. These can lead to diseases of the nasal cavity
and nasal sinuses and are one of the most common health care

complaint in Australia and the USA (18 per cent)®.

Although a proportion of these infections respond well to
medical treatment, there remain a significant number of
patients who develop chronic sinusitis requiring surgery.
Currently the accepted form of sinus surgery is endoscopic
sinus surgery (ESS)¢. The ESS surgical technique is a common
procedure and accounts for more than 50 per cent of all ENT
operations performed’. ESS involves opening the natural
openings of the nasal sinuses to restore aeration and
mucociliary drainage of the sinuses. In ESS, the majority of
surgery is performed between the middle turbinate and the

lateral nasal wall. These two surfaces are in relatively close
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proximity and, consequently, one of the most frequent
complications of ESS is the development of post-operative
adhesions. Adhesions may cause closure of the ostia, prevent
normal aeration of the sinuses and may block the normal
mucociliary drainage pathways of the sinuses, causing a
recurrence of chronic sinusitis. Hence, studies performed
have aimed to provide a therapeutic treatment to enhance the
regeneration of nasal cavity and nasal sinus epithelial tissue
damage, prevent adhesion formation and prevent further

infection following surgery.

To prevent post-operative bleeding and adhesions after nasal
or sinus surgery, it is common practice to place nasal or sinus

packing material in the operated area ®°.

Many different
materials are used, including polyvinyl acetate sponges and
ribbon gauze. However, these have the disadvantage of
having to be removed at some time in the post-operative
period, thus re-opening the wound and possibly contributing
to poor healing. Patients have also described this as the worst
aspect of their treatment . This is backed up by our study
which has shown that packing the nasal cavity post ESS with
certain non-dissolvable packing materials (then left in situ for
a certain time period post-ESS) can result in a significant loss

of ciliated epithelium compared to unpacked controls®.

The introduction of dissolvable packing materials have the
These

dissolvable packing materials are based on the extracellular

benefit of not requiring post-operative removal.

matrix protein called hyaluronic acid. Hyaluronic acid is a
naturally occurring extracellular matrix glycosaminoglycan.
It facilitates cell migration, impedes the passage of bacteria
and, in foetal wounds, high levels of hyaluronic acid promote

healing of wounds without scar tissue formation .

The application of exogenous hyaluronic acid has been
assessed on dermal repair as a possible means of improving
the wound healing process '>. Hyaluronic acid has also been
advocated for use in ophthalmology, in abdominal and pelvic
surgery as a means of reducing adhesion formation, and in
orthopaedic surgery as a means of increasing the intra-
articular fluid present in osteoarthritic joints**. The results of
our study have shown that addition of dissolvable nasal
packs to wounded nasal epithelium provides some
improvement in the rate of reepithelialisation of wounds but

has little effect on reciliation of the wounded areas 4.

While re-epithelialisation is of great importance in the healing
of nasal epithelium, re-ciliation of the epithelium remains
vitally important to the nasal cavity’s ability to maintain its
health. An example of regenerating cilia on the surface of the

nasal mucosa is shown in Figure 1. The return of cilia to the

epithelium allows the mucous in the nose and sinuses to be
moved continuously to the naso-pharynx and this allows the
mucosa in the nose and sinuses to rid it of allergens, bacteria
and other inhaled materials. Failure of re-ciliation leads to
mucous stasis, secondary infection and chronically unhealthy

mucosa.

Any improvement on the rate of epithelialisation and
reciliation of the mucosa would therefore have direct benefits
to patients. Not only would the patient feel relief from
symptoms sooner but also the potential formation of
adhesions, a common complication, would be reduced.
Adhesions can form when two non-epithelialised opposing
if the

re-epithelialisation of the wounded area is increased, adhesion

mucosal surfaces touch; therefore, rate of
formation would be minimised. Additionally, the likelihood
of further injury to the unhealed surfaces by noxious agents,
bacteria and fungi not being cleared in the usual manner
would also be reduced, so the chance of the patient developing
further problems in the sinuses would also be minimised.
There is therefore still a requirement for a method of treatment
which accelerates the healing and improves the quality of

healing of nasal cavity and sinus epithelial tissue.

An animal model of ESS

The requirement to examine the effect of nasal packing on the
mucosa has led to the development of sheep as an animal
model for ESS. In the literature, sheep have been shown to
develop a similar spectrum of diseases to humans (including
sinusitis, nasal polyposis and allergic rhinitis). In addition,
the nasal cavity is suitable for nasal endoscopy and surgery® .

Figure 1. Scanning electron micrograph of the nasal

epithelium showing regeneration of cilia on the
wounded surface.
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In fact, sheep provide the first reliable animal model of
chronic sinusitis — almost all sheep sinuses are infested with
the oestrus ova parasite unless they are dipped twice a year
to prevent this. Thus studies have been performed to assess
the healing in normal sheep and in sheep that have chronic

sinusitis.

Our studies have shown that standard ESS techniques and
instruments can be used in sheep, thereby duplicating the
operative conditions and healing process of humans
undergoing ESS®. The effect of pre-operative nasal packing
on the nasal epithelium has also been documented **. The
healing process of sheep nasal mucosa after full and partial
thickness injury has been studied in detail and it was
observed that re-epithelialisation of the nasal mucosa was an
extremely slow process with only 65 per cent of the mucosa
being re-epithelialised 84 days post wounding (Figure 2).
Additionally, investigations showed that only 33 per cent of
the normal wounded nasal mucosa had undergone re-ciliation
after 84 days'®. This indicates that there is room for significant
improvement in the healing process.

Three factors have emerged from our studies. Firstly, the
healing of the nasal mucosa after surgery takes considerably
This delay in the
healing process provides a unique opportunity to manipulate

longer than was previously thought.

the process and attempt to both speed up healing and also
prevent adhesion formation. Secondly, packing the nasal
cavity with non-dissolvable packing material reduces the rate
of healing and degree of ciliation of the nasal mucosa
following ESS.

packing with dissolvable packing materials does not

Finally, our studies have revealed that

adversely affect the rate of healing — these are therefore a
potential delivery vehicle for bioactive agents which could be
slowly released over time to influence the healing of the
mucosal surfaces.

Growth factors and epithelial wound repair

Growth factors are potential bioactive agents that could be
incorporated into dissolvable nasal packs to influence wound
repair. It is well known that growth factors play a major role
in the wound repair process as they attract inflammatory cells
and fibroblasts into the wounded area, promote proliferation
of fibroblasts, epithelial and endothelial cells, and stimulate
angiogenesis and wound epithelialisation. They have a
significant effect on the production and degradation of the
extracellular matrix and can influence the synthesis of

cytokines and growth factors by neighbouring cells .

Treatment of wounds with exogenous growth factors has
been clearly shown to accelerate the wound healing process .
Currently the effects of these bioactive dissolvable nasal

Figure 2.

Effect of wounding on re-epithelialisation of
nasal mucosa following ESS. Haematoxylin and
Eosin stained sections of sheep nasal mucosa are
shown at 7 and 84 days post wounding (A and B
respectively). No re-epithelialisation can be
observed at 7 days post wounding (A). Even at
84 days post wounding, complete
re-epithelialisation is not observed (B). The
arrow points to cilia on the epithelium (C).
Magnification bar in B refers to both A and B
and = 100um. Magnification bar in C = 50um.
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packs on the rate of re-epithelialisation and reciliation of the

nasal mucosa following ESS in the sheep models are being

investigated.

Conclusion

Hopefully these studies will lead to improvements in the

clinical treatment of patients with chronic sinusitis. Improving

the rate of healing should reduce the number of adhesions

formed post surgery, thereby preventing the recurrence of the

chronic sinusitis condition.
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Primary Intention, the Australian Journal of Wound
Management and Coloplast Australia are pleased to offer two
Comfeel Literary Awards.

These awards are designed to encourage those working within the field of wound care to share their
knowledge and expertise through publication of their material, and to reward them for doing so.

The awards will endeavour to acknowledge the excellence of both novice and advanced original
manuscripts, case presentations and clinical research undertaken within Australasia.

The winners of the Comfeel Literary Awards will each receive a cheque for $1000 (to be used to
further their endeavours in wound management).

To be eligible to enter and win a Comfeel Literary Award, you must be the first-named author of a
manuscript published in Primary Intention.

Manuscripts are to relate to a case study, clinical research or a subject review.

Authors are required to be members of the Australian Wound Management Association (AWMA),
and their work must have been undertaken within Australasia.

Awards will be made annually, based on published articles in each calendar year. The Editorial Board
of Primary Intention will judge the manuscripts. One award will be for the best scientific paper and
one for the best case study/review article. The judges” decision will be final.

Coloplast Pty Ltd manufactures the Comfeel Plus, Biatain, Contreet, SeaSorb and Purilon Wound
Care dressings. Each dressing is part of the Coloplast wound care family, enabling an integrated
solutions approach to wound healing. Coloplast Wound Care is committed to the development of
excellence in wound management practices.

PROUDLY SPONSORED BY COLOPLAST. WOUND CARE.
ACHIEVING BETTER OUTCOMES.
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