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MR Appearance of Rhinoscleroma

Ahmed Abdel Khalek Abdel Razek and Ahmed Ahmed Elasfour

BACKGROUND AND PURPOSE: We describe the MR imaging appearance of rhinosclero-
ma, an endemic, chronic, granulomatous disease whose causative agent is Klebsiella
rhinoscleromatis.

METHODS: The study included 15 patients (nine males and six females; mean age, 25 years;
range, 13–36 years) with rhinoscleroma. MR imaging was performed in all patients. The signal
intensity of the nasal masses was compared with that of fat, muscle, and CSF on both T1- and
T2-weighted images. All cases were proved by histopathologic examination.

RESULTS: The nasal masses were bilateral and symmetrical (n 5 6), asymmetrical (n 5 4),
or unilateral (n 5 5). They extended through the anterior nares (n 5 9) or posterior choana
into the nasopharynx (n 5 3). They obstructed the ostiomeatal units with retained secretions
in the related sinuses (n 5 10). On T1-weighted images, rhinoscleroma showed striking (n 5
9) or mild (n 5 6) high signal intensity relative to muscle and CSF, but less hyperintensity
than fat. On T2-weighted images, the nasal masses showed homogeneous high signal intensity
(n 5 10) or heterogeneous high signal intensity associated with hypointense foci (n 5 5). They
were hyperintense relative to fat and muscle, but less hyperintense than CSF.

CONCLUSION: The hypertrophic stage of rhinoscleroma has characteristic mild to marked
high signal intensity on both T1- and T2-weighted MR images.

Rhinoscleroma is an endemic, chronic, slowly pro-
gressive granulomatous disease caused by Kleb-
siella rhinoscleromatis. The rate of occurrence is
probably associated with poverty, poor hygiene,
and prolonged contact with infected individuals.
There is a familial predisposition, probably owing
to infection by intimate contact. Rhinoscleroma is
endemic in some parts of Africa, Asia, eastern Eu-
rope, South America, and Central America. The
disease most frequently affects persons in the 20-
to 40-year age range. The nose is the most common
site of infection, although the nasopharynx, par-
anasal sinuses, and pharynx may be involved as
well (1–4).

The disease develops in three stages: 1) The
rhinitic stage with thickened mucosa, in which his-
tologic study reveals squamous metaplasia and
granulation tissue. 2) The hypertrophic stage, char-
acterized by masses of granulation tissue without
ulceration; on histologic examination, these masses
are formed of plasma cells, Russell bodies (reddish
violet elliptical structures, slightly bigger than plas-
ma cells and thought to represent degenerated plas-
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ma cells), and Mikulicz cells (foamy histocytes
containing K. rhinoscleromatis). 3) The final stage
of rhinoscleroma has the gross and histologic ap-
pearance of scar tissue; isolated foci of plasma cells
and Mikulicz cells may be present (4, 5).

Electron microscopic studies have shown the
transformation of plasma cells into Russell bodies
(6). Further ultrastructural work has demonstrated
the different stages of distension of the rough en-
doplasmic reticulum up to the formation of Russell
bodies inside the reactive plasma cells, thus sup-
porting the theory of an intracellular formation of
Russell bodies (7). Histochemical studies have in-
dicated a high content of mucopolysaccharides
around the walls of the Klebsiella organism, sug-
gesting that this may be responsible for protecting
the organism against antibiotic therapy (8).

Clinical presentation may be classified into three
stages: 1) The catarrhal, granulomatous, and scle-
rotic stage, in which the rhinitic (catarrhal) stage is
seen early. The patient has symptoms similar to
those of the common cold, including headache,
variable dyspnea, and fetid odor. This stage lasts
for several months, during which diagnosis is sel-
dom made. 2) The hypertrophic (granulomatous)
stage is characterized by extensive granuloma for-
mation. The tissue at the tip of the nose becomes
infiltrated, hard, and nodular. The nose broadens
and becomes firmly fixed to the face. The tissue
becomes more thickened until breathing is more or
less occluded. This stage can evolve over months
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FIG 1. Bilateral symmetrical rhino-
scleroma.

A, Sagittal T1-weighted image (600/20)
shows a large nasal mass with striking
high signal intensity extending through the
posterior choanae into the nasopharynx.

B, Axial T1-weighted image (600/20)
shows bilateral, symmetrical nasal masses
of homogeneous signal intensity. They are
hyperintense relative to muscle but less
hyperintense than fat. They extend
through the anterior nares and posterior
choanae. Hypointense fluid is seen in both
maxillary sinuses.

C, Axial T2-weighted image (2500/80)
shows the nasal masses are hyperintense
relative to fat and muscle but less hyper-
intense than retained fluid. Small areas of
hypointensity are present.

D, Photomicrograph of a resected spec-
imen. Many Mikulicz cells (arrows) are
present with scattered Russell bodies (ar-
rowheads) and many plasma cells (he-
matoxylin-eosin, original magnification
3400).

or years, with progressive obstruction of the nasal
cavity and signs related to the extension of the
mass. 3) The sclerotic (fibrotic) stage is character-
ized by nasal and/or laryngeal scarring with vari-
able but often severe dyspnea (1, 3, 5).

Methods
A prospective study was conducted in 15 patients with

known rhinoscleroma selected from the ENT department. Nine
patients were male and six were female; ages ranged from 13
to 36 years (mean age, 25 years). Presentations included nasal
mass (n 5 6), nasal disfigurement (n 5 6), and nasal obstruc-
tion (n 5 7). The course of the disease was from 2 to 5 years.
Rhinoscleroma was diagnosed clinically and proved histopath-
ologically in the hypertrophic stage. Six patients were receiv-
ing antibiotic therapy (streptomycin sulfate) at the time of im-
aging. Biopsies of the nasal masses were done 2 to 6 months
before the MR examination.

All MR examinations were performed at our institution on
a 1.5-T system using spin-echo pulse sequences. The imaging
protocol included axial, coronal, and sagittal T1-weighted im-
ages (600–800/20–25/2 [TR/TE/excitations]) and axial and co-
ronal T2-weighted images (2000–2500/30, 80/2). The matrix
was 192 3 256, the field of view was 25 cm, and the section
thickness was 5 mm. Contrast material was not used.

Images were evaluated for the signal intensity of the nasal
masses. For this purpose, all the level settings were made sim-
ilar on both T1- and T2-weighted sequences. The signal inten-
sity of rhinoscleroma was compared with that of fat, muscle,
and CSF on both T1- and T2-weighted images, and was qual-
itatively classified as striking, moderate, or mildly increased.

Results
Rhinoscleroma appeared as a diffuse, bulky,

soft-tissue mass located in the nasal cavities. The

nasal masses were bilateral and symmetrical in six
patients (Fig 1), bilateral and asymmetrical in four
patients (Fig 2), and unilateral in five patients.
They were seen in the lower half (n 5 6) or along
the whole length of the nasal cavity (n 5 9) with
partial (n 5 5) or complete (n 5 10) occlusion of
the nasal airway. They were associated with thin-
ning of the inferior nasal turbinate (n 5 2) and
medial wall of the maxillary sinus (n 5 1). They
extended anteriorly through the anterior nares (n
5 9) (Figs 1B and 2B) and posteriorly through the
posterior choana into the nasopharynx (n 5 3)
(Fig 1A–C).

On T1-weighted images, rhinoscleroma showed
striking (n 5 9) (Fig 1A and B) or mildly (n 5 6)
(Fig 2A and B) homogeneous high signal intensity.
The masses were hyperintense relative to muscle
and CSF but less hyperintense than fat. On T2-
weighted images, they showed mildly homoge-
neous hyperintensity (n 5 6) or heterogeneous high
signal intensity, associated with hypointense foci (n
5 9) (Fig 1C). They were hyperintense relative to
fat and muscle but less hyperintense than CSF.

Rhinoscleroma obstructed the ostiomeatal unit in
10 patients, with subsequent retained secretions in
the maxillary (n 5 10) (Fig 1) and ethmoidal (n 5
8) sinuses. However, the masses did not actually
extend into the paranasal sinuses. On T1-weighted
images, rhinoscleroma was hyperintense relative to
the retained secretions (Fig 1B) while on T2-
weighted images they were less hyperintense than
the retained secretions (Fig 1C).
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FIG 2. Bilateral asymmetrical rhinoscleroma.
A, Sagittal T1-weighted image (600/25) shows a homogeneously hyperintense nasal mass.
B, Axial T1-weighted image (600/25) shows bilateral asymmetrical nasal masses. The one on the right extends through the anterior

nares. They are hyperintense relative to muscle but less hyperintense than fat.
C, Photomicrograph of a resected specimen. Intact squamous epithelium overlies heavy infiltration by chronic inflammatory cells with

clear Mikulicz cells (arrow) and plasma cells, including Russell bodies (hematoxylin-eosin, original magnification 3100).

Discussion
MR imaging has become the method of choice

for the evaluation of many diseases of the head and
neck. Rhinoscleroma is a common granulomatous
disease in many parts of the world, including the
Middle East and South America. The nose is the
most common site of infection; however, the na-
sopharynx, paranasal sinuses, and oropharynx may
be involved as well. The disease is not fatal except
when stenosing laryngeal or tracheal lesions occur
(3). To our knowledge, only a limited number of
studies have described the MR imaging features of
rhinoscleroma (9), yet knowledge of the MR char-
acteristics of this disease may have an important
impact on the method by which it is managed.

Treatment of rhinoscleroma is antibiotic therapy.
The most effective antibiotics are streptomycin and
tetracycline (10). Local application of 2% acrifla-
vine solution has been reported to produce com-
plete cure of the disease (11). Surgical therapy is
usually reserved for excision of obstructing cica-
trices. In the event of airway obstruction (eg, la-
ryngeal scarring), tracheostomy may be required
(1).

Rhinoscleroma is usually bilateral but it may be
of limited extension or of asymmetrical distribution
(12, 13). The disease can progress toward the eth-
moidal, sphenoidal, frontal, and maxillary sinuses
(14, 15), protrude from the anterior nares, or infil-
trate the upper lip (13, 15). Superiorly, it can in-
vade the lacrimal sac and orbits (16), and a case of
intracranial extension has been described (17). Pos-
teriorly, the mass can protrude from the posterior
choanae and affect the eustachian tube and middle
ear (13, 14). In our patients, rhinoscleroma masses
were bilateral (67%) and unilateral (33%). They
may be symmetrical or asymmetrical, and extend
into the anterior nares and/or posteriorly through
the posterior choanae into the nasopharynx.

The middle and inferior turbinates are always af-
fected, with atrophy or complete destruction, and
the nasal septum is frequently destroyed. Involve-

ment of the sinus wall is less common; when pres-
ent, it consists of displacement or complete absorp-
tion of bone related to the chronic progression of
this benign disease (5, 14, 16). We found resorption
of the inferior turbinate and thinning of the sinus
wall.

One of the MR imaging features most relevant
to diagnostic analysis is signal intensity. Several
recent studies have attempted to differentiate the
lesions that occur in the sinonasal cavity by means
of their signal intensity on MR images. On T1-
weighted studies, both neoplasm and infection have
low signal intensity. On T2-weighted sequences,
most neoplasms have intermediate signal intensity
while an inflamed or obstructed sinus has bright
signal intensity. Granulomatous diseases in the si-
nonasal cavities have low to intermediate signal in-
tensity on all imaging sequences (18–20).

In this series, rhinoscleroma showed mild to
marked high signal intensity on both T1- and T2-
weighted images. This high signal intensity is at-
tributed to the relatively short T1 and T2 relaxation
times of these masses. The high signal on T1-
weighted images is quite unusual and striking, and
may be a characteristic finding that suggests the
diagnosis.

The high signal intensity of rhinoscleroma on T1-
weighted images (Fig 1D) may be explained by the
high protein content within the Mikulicz cells and
Russell bodies. Sometimes, cell breakdown products
are hyperintense, perhaps because cholesterol and
other fats from the cell membrane are released, but
there was no chemical shift artifact. The high signal
intensity may have been due to subacute hemorrhage,
but there was no other evidence of blood products or
of a hypointense rim of hemosiderin. The slightly
high signal intensity on T2-weighted images (Figs 1D
and 2C) may be attributed to the high cellular com-
ponent of rhinoscleroma, mainly Russell bodies and
Mikulicz cells. Hypointense foci within these lesions
may be attributed to areas of fibrosis. Further studies
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are recommended to characterize the nature of
rhinoscleroma.

To our knowledge, only one description of the
MR imaging appearance of rhinoscleroma has been
reported (9). Contrary to our findings, this case ap-
peared as a homogeneous mass; isointense on T1-
weighted images and of low signal intensity on T2-
weighted images. The discrepancy with our
findings may be explained by the later stage of the
disease, in which there was extensive fibrosis and
scarring.

In our study, rhinoscleroma obstructed the ostio-
meatal unit, with retained fluids in multiple sinuses.
These were clearly differentiated from rhinoscler-
oma by their signal intensity characteristics. This is
in agreement with other studies (17–19), in which
MR imaging differentiated tumor from benign pro-
cesses, such as inflammatory tissue and retained se-
cretions, on the basis of differences in proton
mobility.

Conclusion
The hypertrophic stage of rhinoscleroma has

characteristic mild to marked high signal intensity
on both T1- and T2-weighted MR images.
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