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Ciliocytophthoria of nasal epithelial cells after viral

infection: a sign of suffering cell
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Summary. Ciliocytophthoria (CCP) defines a degenerative process of the ciliated cells consequent to viral

infections, and it is characterized by typical morphological changes. We evaluated the distinct and character-

istic phases of CCP, by means of the optical microscopy of the nasal mucosa (nasal cytology), in 20 patients
(12 males and 8 females; aged between 18 and 40 years). Three phases of CCP by nasal cytology are detected.

This outcome confirms that CCP represents a sign of suffering nasal epithelial cell. (www.actabiomedica.it)
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It is well known that the term ciliocytophtho-
ria defines a degenerative process of the ciliated cells
consequent to viral infections, and it is characterized
by typical morphological changes. Joseph Leidy firstly
described asmathosis ciliaris in samples recovered from
asthmatic patients: i.e. damaged respiratory cells (1).
Later, Hilding reported aberrant nasal cells similar to
parasitic cells (2). Papanicolau coined the term ciliocy-
tophthoria (CCP) to identify the degenerative process
in the bronchial ciliated cells observed during virosis
and bronchial carcinoma (3). After that, other terms
(pseudoprotozoa and “pseudomicrobe”) were used
rather than CCP. It confirms the confusion between
degenerative process of ciliated cells and flagellated
protozoa frequently found in airways (4-7). Further,
electron microscopy exactly characterized CCP and al-
lowd to correctly include it into the degenerative phe-
nomena during respiratory infections (8, 9).

Experimental CCP has been reproduced in an
animal model, exposing porcine and equine respiratory
epithelium to a wide variety of pathogens (10, 11). In
human studies, CCP is observed during acute tonsil-
litis and viral infections (12, 13), as well as in vagi-
nal smear and peritoneal lavages (3, 14-17). Most of

studies report CCP as characterized by “cellular frag-
ments”, without nuclei, with a regular rhythmic move-
ment of the cilia at one edge and a well distinguishable
“terminal bar”.

On the basis of this background, we evaluated the
distinct and characteristic phases of CCP, by means of
the optical microscopy of the nasal mucosa (nasal cy-
tology), in 20 patients (12 males and 8 females; aged
between 18 and 40 years), who attended the outpa-
tient Center of Rhinology of the University Hospital
of Bari (Italy). All patients were affected by viral in-
fections of the upper airways. All patients signed an
informed consent and the procedure was approved by
the Review Board.
ous infection (i.e. Influenza virus type A). All patients

Serological data confirmed vir-

had nasal congestion, sneezes, watery rhinorrhea,
cough, fever, headache, and chills. Anterior rhinoscopy
showed hyperemia of the inferior turbinate and clear
and abundant mucous. Oropharyngoscopy showed hy-
peremia of the tonsillar pillars and the oropharyngeal
posterior wall. All patients underwent nasal cytology
(20, 21).

All patients had pathological rhinocytograms,
characterized by cytopathic alterations consequent to
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viral infections, including numerous neutrophils and
lymphocytes, some columnar cells, part of the ciliated
cells, with various degrees of CPP. Figure 1a shows
that the typical normal ciliated cell is visible, with its
well-conformed ciliary apparatus, with a homogene-
ous cytoplasm, a finely represented chromatin in the
nucleus, an easily recognizable nucleolus and the char-
acteristic supranuclear hyperchromatic szria (SHS
+). Notably, at least three distinct phases of CCP are
distinguishable during viral infection. The first phase
(Figure 1b) is characterized by an initial rarefaction of
the ciliary apparatus, with disappearance of the SIS,
early cytoplasmic vacuolization and internal reorgani-
zation of the chromatin (heterochromatin) forming
little clumps. The second phase (Figure 1c) consists of
further rarefaction of the ciliary apparatus, leading to
its disappearance and confluence of the intracytoplas-
mic vacuoles; in the nucleus, chromatin tends to coa-
lescence and to compact, with a peripheral halo where
the nucleolus is clearly visible. The third phase (Figure
1d) is characterized by the “decapitation” of the apical
portion of the ciliated cell, secondary to the latero-lat-
eral confluence of the cytoplasmic vacuoles, so only the
caudal portion of the cell (represented by the nucleus
and its nucleolus, surrounded by a thin cytoplasm rem-
nants) is visible.

Acute upper airways inflammation is usually
caused by viruses, even though after the viral infection
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Figure 1. a) normal ciliated cell with hyperchromatic stria; b)
initial rarefaction of cilia and disappearance of the stria; c) fur-
ther rarefaction with disappearance of intracytoplasmic vacu-
oles; d) decapitation of apical part of ciliated cell

a bacterial overlapped infection may occur, partly fa-
vored by the cytopathic effect of the virus itself on the
mucosa. Ciliated cells are the most differentiated cells
of the nasal mucosa and therefore they are more prone
to attack by infections. The most common viruses are
Rhinovirus, Myxovirus (Influenza virus), Paramyxo-
virus (Parainfluenza virus), Coronavirus, Adenovirus
and Respiratory Syncytial Virus (RSV).

CCP has a relevant diagnostic importance. How-
ever, a clear description of the cytomorphologic phases
of this phenomenon are not depicted in the currently
available literature. Nowadays, nasal cytology, a branch
of Rhinology, allows to detect and define the differ-
ent phases of CCP. The current findings are consist-
ent with previous reports (22), except for the pres-
ence of the perinuclear halo, surrounding the nuclear
chromatin, is just that portion of the nucleus where
the chromatin is absent. The condensation of the hy-
perchromatic nuclear content could be responsible for
formation of the rarefied “intranuclear halo” where the
nucleolus is visible.

Of course, further studies of electron microscopy
focused on CCP are needed to confirm our prelimi-
nary impressions.

In conclusion, the current study precisely de-
scribes the three phases of CCP by nasal cytology and
confirms that CCP represents a sign of suffering nasal

epithelial cell.
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