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Scanning electron microscopy observations 
of nasal mucosa in patients affected 
by retinitis pigmentosa 
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Summary. A controlled study of the ciliated epithelium 
of olfactory lnucosa was perfornled on 25 patients 
affected by retinitis pigmentosa and in 5 healthy 
sul3jects. Scanning Electron Microscopy showed a 
bignificant lack of ciliated epithelia1 cells. These 
cells probably represent undifferentiated ciliated cells. 
These morphological alterations of the olfactory 
mucosn might correspond to similar changes in the outer 
segment of retinal photoreceptors in rctinitis 
pigmentosa. 
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Introduction 

Retinitis pigmentosa ( R P )  is a group of illnesses 
which share a similar retinal pigmentary degeneration 
pathway. Two thirds of the affected people have a 
family history consistent with genetic inheritance 
(Vingolo et a l . ,  1989a,b,c). 

This disease has a slowly progressive evolution over 
many decades and can lead to total loss of vision by 
complete destruction of retinal photoreceptors. Its 
pathogenesis is unknown and there is no  efficient method 
to cure o r  prevent blindness (Vingolo, 1987). 

It remains unclear whether the primary abnormality 
in R P  is in the photorcceptc~r o r  in the pigmentary 
epithelium of the retina (Heckenlively, 1988). 
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R P  clinical findings are characterized by a 
progressive decrease of visual field, nictalopia and 
good visual acuity until late in the course of the 
disease. Opthallnoscopy shows peripheral retinal cchonc- 
spicule)) pigmentation and narrow retinal vessels which 
usually spread centrifugall!l t o  the nlacula and finally 
involve all the retina. Optic atrophy normally appears 
late. The electroretinograni ( E R G )  is decreased or  
absent (Vingolo, 1987: Heckenlively. 1988). 

R P  pigmentosa appears as an isolated finding o r  part 
of many systemic syndromes like Usher's, Edward's and 
others. Hearing loss has always been associated with R P  
especially in Usher's syndrome which is characterized by 
a profound hearing defect from an early age. In these 
cases an  alteration of Corti's organ and nasal mucosa arc 
also present (Usher. 1914: Finkelstein. 19S2: Hcrsch. 
1983). 

Ciliated neuroepithelium of neuroreceptors of 
retina, coclea and olfactory nlucosa have a similar 
embryonic origin. The  retinal photoreceptors seem to be 
modified cilia and neuronal hearing loss in R P  could be a 
ciliary defect ( D e  Robertis. 1956; Arden and Fox. 1979: 
Fox, 1980: Hersch, 1983). 

The  aim of this study is t o  observe superior olfactory 
mucosa epithelium by Scanning Electron Micruscopy 
(SEM) in patients with R P  in ordcr to  foresee possible 
alterations concerning the ciliated cells of the same origin 
of retinal photoreceptors. 

Materials and methods 

Our observations were performed on bioptic 
samples of nasal rnucosa obtained from 25 patients 
affected by RP. Patients in which there were either 
diseases in their upper respiratory ways o r  eventually 
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showed casual alterations due. 
t o  o t h e r  pathological  o r  
en\ ironmcntal factors (smoke. 
congenital and acquired nasal 
cavity alterations. recent 
ant ib io t ic  t r e a t m e n t .  e t c )  
were excluded. 

MOI-eover. biopsies from 
fi\,e normal healthy volun- 
teers were performed. Thcsc 
results were casually mixed 
with the  o the r  ones  of 
p;~tients with RP to  perform 
a double hlind control. In 
all patients a full infor~necl 
consent according t o  thc 
I -esearch p r o c e d u r e  w a \  
obtained.  

Drawings were obtained 
using micl-osurgical tech- 
niques. reaching homogeneit!, 
of samples at nasal \,ault level 
in corrcspondencc of the I L L -  
mina cribrosa of ethmoitl and 
u p p u  face of superior horn. 

The bioptic fragments 
were inimcdiatcly fixed in 
2.5% elut:~raldehyde (caco- 
dylate i,uffer. 0. I M. p H  7.4) 
for 34 hours: postfixed in 
OS<),: washed in buffer ancl 
deliyclrated in acetone at 
decreasing concentrations: 
treated according to  the 
techniques of CO,  critical 
point: coated with gold and 
obse~.vccl by S.E.R.I. 15-25 
KW Cambridge stereoscan 
150 (Anderson.  105 L ) .  

Results 

The epithelia1 lining of the 
nasal  mucosa  of no rmal  
p a t i e n t s .  e x a m i n e d  by  
S .E .M.  was composed of two 
ce l lu l :~~  tvpes: pulvgonal cells 

Fig. 1. Represelltat~ve areas of the surface of riorma human  nasal ep~thel~um. CC' C~liated cells. 
Mv: Microvill~. ': Bowman glands. A x 1.000. B i 10.000 

\vith \eve;-al l;,nk-cilia (5-6 
1~111). andcells that showed a number of short microvilli on  
the free surface with a regulardistrihution (Figs. 1A .B) .  

S .E .M.  observations of bioptic saniples from subject\ 
\vith RP revealed significant morphological alter:~tions of 
the epithelii~ni inasmuch that the cell surtnces appeared 
almost completely devoid of cilia. 

Furthermc3rc. a great nuniher of cell\ charactcrizecl 
h!, rare n~icro\~illi and few short cilia \\it11 altc'rccl 
c!.toplasn~ic membranes were ohsCr\.c.d. Man!, 
lymphocytes were present over this mncosa surl'ace 
(Figs. ?A. B).  

Thcsr ~norphological alterations and  the I,l.cscnce of 

lynipliocytcs in the olfactory mucosa wcre found in 
different places in all the RP patient samples. but not in 
the control g r o ~ ~ p .  

The statistical a~ral!.sis, perforn~ecl withx' text 2 x 3 
ta\,lc. for one  dcgree of freedom. \houcd  high 
sipnificance le\.els bet\+ ccn t\vo groups ( p  < 0.000 I ). 

Discussion 

Cilia have primary role in respirator!' and 
rt.procluctive f~unction and also in sensorial ~~~~~~~~S. 
Sy\temic clefects of cilia 31-t' escmplified in Kart:~gencr'\ 
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abnormal regeneration very similar to  that seen i n  local 
damage by  external agents o r  infections. O u r  samples 
were obtained f rom patients wi thout  pathology which 
might  justify a similar histopathological aspect. 

The cellular tvDe described i n  o u r  studv mav 
i l 

represent an undifferentiated (p rogen i to r )  ci l iaied cei l  
(Friedman. 1971). A l te red ciliogenesis phenomena are. 
perhaps. caused b y  the lack o r  wrong synthesis o f  
external arms o f  dinein. o r  b! lack of radial spokes 
that j o i n  external tubular  couples to the t w o  central 
tubules o f  the axoneme (Warner.  1974: Pedersen. 
1975,1976; Mar inozzi  and Cr i fo ,  1979: Finkelstein. 
1987: Hun te r  et al., 1980). 

The  presence o f  lymphocytes at the sensorial mucosa 
level i n  R P  patients which was no t  seen i n  controls is 
very interesting. W e  were no t  able t o  explain the ro le 
of I!.rnphocytes in this degenerative tissue. T h e  
lymphocytes may b e  involved in an immune mechanism 
related t o  the alterated OM o r  they may play some ro le  
i n  the degenerative process o f  ciliated cells i n  the 
olfactory mucosa. 

I n  conclusion. ou r  study o n  the olfactory ii iucosa o f  
the superior ho rn  o f  the nasal cavity supports the 
hypothesis o f  ciliogenesis defects noted before b!l Fox  
(1980) and Finkelstein (1982) i n  t l ic  infer ior  nasal 
I-nucosa i n  RP patients. 

The morphological defect in the olphactory cclls 
suggests that  a similar process may also occur i n  the 
outer  segment o f  photoreceptors thus emphasizing the 
hypothesis that in RP the pr imary alteration is i n  thc 
photorcccptor  and no t  i n  the ret inal  pigmented 
epithel ium (Heckenlively . 1988). 
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