
Introduction

Atrophic rhinitis is a chronic disease in which an
atrophic and sclerotic mucous membrane, abnormal
patency of the nasal cavities, crust formation and foul
odor are present.1,2 The mucous membrane changes from
ciliated pseudo stratified columnar epithelium to strati-
fied squamous epithelium, and the lamina propria is
reduced in amount and vascularity. Anosmia results and
epistaxis may be recurrent and severe. The etiology is
unknown. However, bacterial infections may play a role
in this disease.3-7

In this study, we aimed to obtain the ultrastructural

changes observed in atrophic rhinitis. Depending upon

to the very low incidence of atrophic rhinitis, these find-

ings will have a great importance in the description of

the pathological changes, observed in this disease. 

Materials and Methods

The biopsy specimens were obtained from two chil-

dren and three adult patients. All of the adult patients

were male and their ages were 28, 42 and 54 years. The
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Abstract

Objective: In this study, we aimed to examine the ultrastructural characteristics of nasal mucosa in patients with atrophic
rhinitis and reported our findings. 

Methods: The biopsy specimens were obtained from two children and three adult patients, who had some or all of the clas-
sical manifestations of atrophic rhinitis. The tissue samples were prepared according to routine histological scanning elec-
tron microscopic tissue preparation procedure and examined using scanning electron microscope. The study was carried out
in the electron microscopy laboratory of the Anatomy Department of Hacettepe University, Ankara, Turkey, between
February 2001 and March 2003. 

Results: Squamous epithelium showing keratinization was observed in large areas. Additionally, desquamation of the horny
cells of the nasal mucosa epithelium was found. The findings obtained in this study were in accordance with preview stud-
ies. Besides all these, we also observed accumulation of bacteria, especially the cocci in some focal regions. This accumula-
tion of the bacteria may play a very important role in the etiology of the disease. 

Conclusion: Depending upon to the difficulty of finding patients with atrophic rhinitis, even the few number of cases
observed in this study will have an importance for the ultrastructural characteristics of the disease.
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children were three and five years old and both of them
were male as well. The patients taking part in this study
had some, or all of the classical manifestations of atroph-
ic rhinitis; crusting, foul smell, epistaxis and sensation of
nasal obstruction.

The tissue samples were fixed in 2.5% glutaraldehyde
for 24 hours, washed in phosphate buffer (pH: 7.4), post-
fixed in 1% osmium tetroxide for one hour, washed in
phosphate buffer (pH: 7.4), dehydrated in increasing con-
centrations of acetone, critical point dried and mounted
on metal stubs with a double sided adhesive band. Then,
the samples were sputtered with a 100 Angstrom thick
layer of gold in a BIO-RAD (England) sputter apparatus.
Their photographs were taken with a Jeol SEM-ASID 10
(Japan) scanning electron microscope.8

Results

The surface topography of the epithelium was

revealed in considerable details with the scanning elec-

tron microscope, which also gave a striking three-dimen-

sional appearance. In the examination of the tissue sam-

ples taken from patients with atrophic rhinitis, abnormal-

ities and irregularities were observed in the nasal mucosa.

At higher magnifications, these abnormalities were found

to be the result of desquamation of the horny cells, espe-

cially observed in the anterior part of the nasal cavity

(Figures 1 and 2). Depending upon to the desquama-

tion, large areas which were devoid of nasal mucosa

epithelial cells were found (Figure 2). Additionally, the

surface structures of the atrophic mucosa were much

Figure 1. Abnormal desquamation of horny cells (Original
magnification x600).

Figure 2. Abnormal desquamation of horny cells (Original
magnification x600). *: Large areas which were devoid of
nasal mucosa epithelial cells.

*
*
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shorter and more scattered than in the normal mucosa
(Figure 3) and microvilli were not seen in the squamous
epithelium of the nasal mucosa (Figures 3, 4 and 5). In
most of the examined areas, bacteries were found and
most of them were cocci (Figure 6).

Discussion

The first study, related with atrophic rhinitis was per-
formed by Holopainen in 1967.9 In this light microscop-
ic study, the author observed keratinized squamous
epithelium. These were located as islands and showed
different localizations. These findings were in accor-
dance with our results. Mygind et al., Barton et al. and
Gray et al. examined the scanning electron microscopic

findings in atrophic rhinitis.10-12 They also showed
desquamations in the nasal mucosa. Microvillous like
projections were found to be shorter and more scattered
than the microvilli and cilia. In our study, in addition to
all these findings, we also observed accumulation of bac-
teries, especially the cocci in some focal regions. This
accumulation of the bacteries may play a very important
role in the etiology of the disease.3-7 In a radiologic study,
Pace-Balzan et al. described and discussed the CT find-
ings with clinical evidence of atrophic rhinitis.13

The decrease in the surface area of atrophic mucosa
renders its capability of holding moisture, resulting in a
severely impaired ability to resist dehydration. Long
standing atrophic rhinitis may produce a saddle nose

Figure 3. Surface structures are shorter and more scat-
tered in atrophic mucosa (Original magnification x600).

Figure 4. Abnormal desquamation of horny cells form-
ing irregular, dome-like appearances (Original magnifica-
tion x500).
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deformity due to absorption of the nasal bones and sep-
tal cartilage as well.14

It seems obvious that any lesion preventing the for-

mation or maturation of large numbers of motile cilia or

the production of mucous capable of forming confluent

sheets suitable for continuous propulsion, may cause

atrophic rhinitis. In both familial and idiopathic forms of

the disease, both abnormalities are present. Thus, it

would be more interesting to know the ultrastructure of

the ciliae in transverse sections by transmission electron

microscopy. Transmission electron microscopic studies

in retinitis pigmentosa, Usher’s syndrome and

Kartagener’s syndrome now becoming known as the low

cilia motility diseases show clearly the primary lesions in

the micro-tubules and dynein arms of the cilia. A similar

transmission electron microscopic study in atrophic

rhinitis may show the fundamental clial lesions.12

Although many therapeutic measures have been tried

for atrophic rhinitis, none of them has proved to be

wholly successful.2,15-18

We know that atrophic rhinitis is a disease with

mucosal atrophy and decrease in secretion. In addition to

clinical observations, there are some microscopic find-

ings that we have mentioned above. Thus the findings

obtained in this study were in accordance with them.

Besides all this, we also observed accumulation of bacte-

ria, especially the cocci in some focal regions. This accu-

mulation of the bacteria may play a very important role

Figure 5. Surface of the atrophic mucous membrane
(Original magnification x20000). The surface structures of
the cells are scattered and short, microvillous like projec-
tions are present.

Figure 6. Surface of the atrophic mucous membrane. In
most of the examined areas, bacteries (arrow) are seen
(Original magnification x500).
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in the etiology of the disease. In conclusion, depending
upon to the difficulty of finding patients with atrophic
rhinitis, even the few number of cases observed in this
study will have an importance for the ultrastructural
characteristics of the disease.
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