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Rhinoscleroma was discovered in 1870 by von
Hebra (1) who considered it an unusual form of
skin cancer. Geber (2) later characterized the
lesion as a chronic inflammatory process accom-
panied by perivascular cellular infiltration and con-
nective tissue proliferation. Mikulicz (3) clearly
described the histological picture including the
diagnostic "foam" or "lace" cells which have been
named after him.

Since the disease is not confined to the nose as
von Hebra originally assumed in using the prefix
"rhino," the more inclusive term scleroma was
officially adopted at the Second International
Congress of Otorhino-laryngology (4) held in
Madrid in 1932.

PATHOLOGY

Scleroma is a disease which clinically is well
defined. It is a granulomatous lesion primarily
localized in the upper respiratory tract. Second-
arily it may appear about the pyriform aperture
of the vestibule of the nose. In the respiratory
tract, scleroma is most often localized in the an-
terior portion of the nose, in the vestibule or the
posterior nares. In the larynx, the lesions are
found usually in the subglottal space.

The pharynx and throat are the seat of lesions
in a third of the cases. These are found in the
mesopharynx, the posterior surface of the soft
palate, the uvula, the pillars, and the lateral por-
tion of the posterior wall. The trachea is occa-
sionally involved.

The gross lesion most frequently described is
the circumscribed nodular type which may appear
as a single nodule or in groups. Each nodule
may appear as a single nodule or in groups. Each
nodule may vary in size from 1 to 10 mm. Their
consistency varies; the early infiltrates are soft
while those of longer standing are harder.

Histologically, the picture is that of a granu-
loma. The ciliated epithelium is transformed into
stratified pavement cells. In the deeper layers

of the cornea, the protoplasm becomes more dis-
persed and partially disappears; vacoules and
pyknotic nuclei are seen. Perivascular infiltration
is found in which the Mikulicz cell stands out.

Clinically, the nodular type is easily recognized.
However, one may assume the existence of a pre-
nodular stage which is less likely to be recognized
since there have been no accepted specific tests for
the disease. Szmurlo (5) has actually described
this form of scleroma as the "diffuse" stage. This
first "appears as atrophic rhinitis characterized by
atrophy of the nasal mucosa with abundant secre-
tion and gray crusts on the surface."

The clinical course of the disease is benign, the
onset is insidious, and the duration may be from
twenty to thirty years. There is little effect on
the general health except for the mechanical ob-
struction of the air passages which may in ex-
treme cases lead to asphyxia.

INCIDENCE

Scleroma was once thought to be confined to
Central and Southeastern Europe, but it is now
recognized more often and is generally acknowl-
edged as world-wide in occurrence. In a compre-
hensive report, Cunning and Guerry (6) in 1942
reported that 102 cases had been described to
that date in the American and Canadian literature.
Streit (7) contends that an endemic area exists
in Central Europe especially Poland. Lasagna
(8) feels that it is becoming more common in
Italy, and there is some evidence that the disease
is seen frequently in Central and South America.

ETIOLOGY

The problems of scleroma are clouded by the
confusion associated with its etiology. In 1882,
von Frisch (9) described an organism which he
asserted to be the cause of the disease. Due to
inadequate morphological studies inherent in the
embryonic state of the science of bacteriology
and due to the lack of an experimental lesion in
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animals resembling the disease in human beings,
Frisch's organism was not universally accepted.
The belief expressed by the American, Perkins
(10), that the scleroma bacillus was not related
to the disease, has been echoed periodically since
then, and the current opinion may be seen in the
comments of two outstanding bacteriological texts.
Gay (11) states, "K. rhinoscleromatis bears some
as yet obscure relationship with the disease rhino-
scleroma. It appears, however, commonly to be a
secondary invader in the lesions characteristic of
the disease." Wilson and Miles (12) state,
"There is very little evidence to show-that this
organism is primarily responsible for it. There
is no means by which it can be distinguished with
certainty from other members of the capsulated
group; and since we know that members of this
group may be present in the nose of healthy per-
sons, it is difficult to prove that they play any
part in production of rhinoscleroma. The proba-
bility is that they are mere secondary invaders,
which grow freely in the nose of patients suffer-
ing from the disease."

Much of the etiological difficulty encountered is
due to the alleged presence of the scleroma bacil-
lus or related organisms in normal throats. To
test this hypothesis, we must establish a criterion
for the characteristics of the scleroma bacillus,
then we must study its occurrence in the normal
throat. The very early literature must be dis-
carded since the required facts about the related
Friedlander bacillus and the coli-aerobacter group
were not available to these first investigators.
There is, however, a remarkable uniformity which
has been overlooked in the description of the
rhinoscleroma bacillus by a number of reliable in-
vestigators in recent years. Figi and Thompson
(13) in 1928, described 3 strains isolated from
patients at the Mayo Clinic. Morris and Juli-
anelle (14), apparently unaware of Thompson's
report, studied 9 strains from cases in Sumatra
and this country. Both of these workers found
their strains to ferment glucose, maltose, and man-
nite with the production of acid only. Sucrose
was fermented slowly by some strains, lactose
never. Indole was not formed, nitrate was re-
duced. Other reactions are noted but are not
essential to the differential identification of the
organism. Gonsiorowski and Meisel (15), two

TABLE I

Cultural characteristics of scleroma strains

Strain Mannite Maltose Dextrose Lactose Sucrose Nitrate Indole

IL A A A - A + -
2F A A A - - + -
3J A A A - - + -
4M A A A - - + -
5R A A A - - + -
6C A A A - - + -
7CA A A A - _ + -
8T A A A - _+

Polish workers with a large number of freshly iso-
lated strains at their disposal, reported the fer-
mentation of glucose (acid only) but not of lac-
tose, the only sugars tested.

Wehave isolated seven strains from cases to be
described later in this paper and have obtained one
culture from the American Type Culture Collec-
tion. The results of cultured studies on these
organisms are given in Table I.

From the above it is evident that there is a
remarkable uniformity in the reactions of our or-
ganisms identical with those obtained by the work-
ers mentioned above. We feel that the charac-
teristics described in Table I, including the
variable, slow fermentation of sucrose should be
considered specific for these organisms. If we
include the colony characteristics (large trans-
lucent, mucoid, coalescing colonies on blood agar,
nutrient agar, and E. M. B. medium), we have a
sufficient differential description to identify this
organism.

No other related gram negative rod found on
the human being has been reported which gives
the same pattern of reactions. This is true even
of the variable Friedlander group. Julianelle (14),
who has done most of the work on the classifica-
tion of this genus, found no strain in any of the
groups A, B, C or the unclassified Friedlander
group to give reactions similar to those described
for the rhinoscleroma bacillus. Wehave studied
strains of the Friedlander bacillus obtained from
the American Type Culture Collection, and find no
resemblance of any of these to the scleroma or-
ganism (Table II).

From the above and from Julianelle's findings,
we concluded that it should be possible to separate
the mucoid Friedlander from the mucoid scleroma
bacillus.
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TABLE II

Cultural characteristics of Friedlander strains

Strain Mannite Maltose Dex- Lactose Sucrose Nitrate Indoletrose

132 AG AG AG AG AG + _
8044A AG AG AG AG AG + -
4727 AG AG AG AG AG + -
8045A AG AG AG AG AG + -
8046A AG AG AG AG AG + -
6540 AG AG AG AG AG + -
7380B A A A A A + -
9997 A A A A A + -
4208 A A A A A +

Wenext tested the assumption that the scleroma
bacillus is found in normal throats. A total of 204
normal individuals and 63 with various nose and
throat ailments were cultured. The procedure used
was found to the satisfactory in the isolation of the
rhinoscleroma organisms in the known infected
cases. Nose and throat swabs were streaked on
blood agar and E. M. B. in all infected individuals.
Since the results on the blood agar and E. M. B.
were similar, we employed only the latter in our
studies of the normal, and the nose and throat
cases.

Gram negative organisms (which morphologi-
cally are related to the scleroma bacillus) in the
nose and throat that will grow on E. M. B. in-
clude members of the coli-aerogenes and Fried-
lander groups, Proteus, Pseudomonas and Alka-
ligenes. Most noses and throats did not show a
sufficient number of any of these to give a positive

TABLE III

Cultural characteristics of gram negative bacilli isolated from
normal individuals or nose and throat cases

Manite Maltose tsex- Lactose Sucrose Nitrate Indole Number
trose ~~~~~~~~strains

AG AG AG AG AG + 13
AG AG AG AG AG + + 2
*AG AG AG AG AG - - 1
AG AG AG - AG + + 1
AG AG AG AG - + + 2
AG A A AG AG + - 1
AG AG AG A AG + - 1
AG AG AG A - + + 1
AG AG AG - - + - 2
AG AG AG - - + + 1
A A A A A + - 1

_ - AG - - + + 1

- - ~~A - - + + 1
- - - - - - - ~~~~~4
- - A - -- 1

culture. Of a total of 267 individuals tested, only
34 gave positive cultures; the results of cultural
studies of these organisms are presented in Table
III.

Although we have not as yet speciated the above
strains, it is obvious that none has the pattern
we have found to be characteristic of the scleroma
bacillus. Further work is in progress to name
these organisms as to species.

SEROLOGICAL STUDIES

In order further to relate the organism to the disease
in question, serological studies should be of value. There
are many references in the literature to such studies. As
is true of the cultural studies, the early serological re-
ports are confusing, and for the same reasons mentioned
previously. However, more recent studies, if correlated,
certainly are not to be disregarded. Goldzieher and
Neuber (16), Brault and Masselot (17), and Quast (18)
have all agreed that serum from patients with scleroma
or from rabbits immunized with the organism is capable
of fixing complement. Fitzgerald (19) showed that a
rabbit immune serum agglutinated specifically the decap-
sulated organism. Prasek and Prica (20) and Morris
and Julianelle (14) have both demonstrated the specific
antigenicity of the organism.

Wehave employed the complement fixation test in our
studies. Seven patients suffering from scleroma have
given positive reactions with antigen consisting of heat-
killed (650 C. for 30 minutes) organisms grown on
nutrient agar slants.

Over 500 sera from normal patients and from individ-
uals with an assortment of other diseases have been tested
with only occasional positive reactions. However, we
find such "false positive reactions" to be a function of the
concentration of antigen and antiserum. Weare now in
the process of standardizing the procedure to obtain maxi-
mum accuracy. Details of the test will be published
elsewhere.

CASE STUDIES

One further controversial question concerning
scleroma has been its contagiousness. Its endemic
nature has been suggested previously. Familial
occurrence would indicate an infectious etiology.
Lasagna (8) Robertson and Secretan (21), and
Gerber (22) have reported duplicate cases occur-
ring in the same family. Wehave studied seven
cases, six of which have occurred in the same
family.

Case 1. L. M., male, age 20, of Mexican descent, was
referred to the clinic because of dyspnea and a cough pro-
ductive of a thick yellow mucoid material.
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About one year ago he began to notice that his nostrils
were "plugged up" and that a sticky yellow discharge was
chronically present. The significant physical findings re-
lated to the respiratory tract. A hard granulomatous
mass filled the nares, nasopharynx, and the pharynx. In
some places the mass was covered by dirty, green, mal-
odorous crusted material which was occasionally expec-
torated. The voice was hoarse and there was some
granulation involving the epiglottis and aryepiglottic
folds. The patient complained that the dyspnea inter-
fered with normal activity. There were no other sig-
nificant laboratory or physical findings.

Biopsy of the lesion demonstrated a typical granuloma
with plasma and lymphoid cells. Hyalinization was pres-
ent. Mikulicz cells were numerous and easily demon-
strated. Staining with the Krajian modification of the
Gram-Weigert method showed numerous bacilli present,
extra- and intracellularly.

The patient has been treated with sulfadiazine, peni-
cillin, and streptomycin. Only the last was really effec-
tive against the organism in vitro and caused a decrease
in the number of rhinoscleroma bacilli in the throat, but
did not affect the lesions after 10 days of treatment with
10 grams of the drug. Deep x-ray is being used at the
present time.

From the above patient we isolated the scieroma
bacillus in twenty consecutive throat cultures on
blood agar and E. M. B. agar. The organism
grows as a large, mucoid, flowing colony easily
picked from the usual throat contaminants after
24 hours of incubation.

On questioning this first patient, we found that
his father has similar symptoms, of longer dura-
tion. His history follows:

Case 2. L. M., age 37, was essentially well until his
nose was broken about 10 years ago. After this his nose
became progressively "stuffy" and a thick yellow dis-
charge developed. Rhinoscleroma was diagnosed clin-
ically elsewhere one year after onset and x-ray therapy
was given. At present, there is adequate airway, but the
lining of the nose and pharynx is hard, irregular, and
studded with foul smelling, greenish crusts.

Biopsy findings were typical and identical with those
of Case 1, including the presence of the small bacilli in
stained sections of the tissue. Organisms identical with
the scleroma bacillus have been isolated repeatedly in
cultures from the nose and throat.

After seeing that the father and son both were
suffering from the same disease, we thought that
other members of the family might show symp-
toms of a similar nature. From our discussion
with father and son, we knew that they were
suffering from vague symptoms associated with
the upper respiratory tract. In addition to the

son (Case 1) the family consisted of four daugh-
ters, a young son age 9, and the wife of the oldest
son (Case 1). The mother of the children has
been separated from the family for the past four
years and is not available.

The wife of Case 1 and the youngest son are
free of symptoms and culturally negative. The
four girls seem to show various stages of an in-
fection of the nasopharynx which resembles the
"diffuse" type of scleroma described by Szmurlo,
and mentioned previously. Their case histories
follow:

Case 3. J. M., age 19 (sister of Case 1), is asympto-
matic except for frequent "head colds" and a watery nasal
discharge which has been chronically present for two
years. There is marked atrophy of the inferior and mid-
dle turbinates and the nose contains crusts and casts of
greenish-yellow matter that has the same foul odor noticed
in others of her family.

Biopsy sections show inflammation and the presence of
many monocytes. The mucous glands are hyperplastic.
The sections stained for bacterial examination were in-
adequate in this case. Cultures revealed the presence of
the scleroma bacillus in the throat and nose.

Case 4. C. M., age 17 (sister of Case 1), is asympto-
matic except for a chronic cough which she attributes to
a thick, sticky, nasal and postnasal discharge. She had
"lobar pneumonia with empyema" three years ago. Re-
covery followed open drainage. Physical examination of
the upper respiratory tract showed marked atrophy of
the inferior and middle turbinates with some thickening
of the septum superiorly and anteriorly, and the presence
of greenish crusts.

Biopsy sections show a diffuse infiltration, granulo-
matous in type, under the epithelium. Occasional cells of
the macrophage variety are present. There are present
also large foamy cells not typical of tkhe Mikulicz cell.
Bacterial stains show bacilli to be present extracellularly.
Repeated cultures of the nose and throat show the pres-
ence of the scleroma bacillus.

Case 5. M. M., age 14 (sister of Case 1), complains
of increased nasal "stuffiness" of a year and a half dura-
tion, with no visible discharge. Physical examination
shows almost complete obstruction due to the involvement
of the anterior and of the inferior turbinates. The hyper-
trophied tissue causing obstruction has the appearance of
granulation tissue and bleeds easily on touching. There
was some crusting due to greenish-yellow purulent exu-
date.

Biopsy sections show tissue consisting of large strands
of hyaline material, and of compact masses of small round
cells, mostly the macrophage type. In some areas the
tissue appears necrotic with the cells staining faintly.
One area shows mucous vacuoles which resemble fat tis-
sue; these are surrounded by round cells of macrophage
type. Some of the cells show foamy cytoplasm and some
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are binucleate. No typical Mikulicz cells are seen. No
bacterial stain was done. Repeated cultures of the nose
and throat showed the presence of the scleroma bacillus.

Case 6. R. M., age 11 (sister of Case 1), is asympto-
matic although her sisters complain that she is always
clearing her throat. Examination showed considerable
hypertrophy of the tonsils. No atrophy, granulation or
crusting was present in the nares.

Biopsy of a slightly injected area of the pharyngeal
mucosa reveals the presence of stratified and ciliated epi-
thelium below which there are occasional areas of infiltra-
tion of macrophages. Small granulomatous lesions are
found here and there around capillary vessels. Notice-
able is the presence of large cells with peripheral nuclei
and foamy cytoplasm. The bacterial stains show bacilli
inside the macrophages. The scleroma bacillus was re-
peatedly isolated from nose and throat cultures.

The last four cases, in our opinion, resemble
varying stages of rhinoscleroma. In none of these
cases were the symptoms sufficiently severe to
result in the patient being referred to a doctor,
yet physical examination reveals lesions which at
least in three of the cases are suggestive of the
disease. In one case, R. M., the youngest sister,
there are practically no gross pathologic lesions
and yet the microscopic picture in all the cases
including the last confirms the existence of the
disease syndrome, which, together with the isola-
tion of the scleroma bacillus in each case, gives
extremely presumptive evidence that here we have
a family in which six members are afflicted with
various stages of the disease rhinoscleroma. Sero-
logical findings in each of these cases gives further
evidence for this contention, although until the
complement fixation test, mentioned previously, is
standardized, emphasis on the serology must be
avoided.

One further case will be presented although it
is unrelated to the family mentioned above. This
case also gave a positive culture for the scleroma
bacillus and a positive complement fixation test.

Case 7. L. C., age 63, female of Mexican descent. The
patient was seen first fourteen years ago when she com-
plained of obstruction to her breathing of four months'
duration. At that time, "granular pharynx" and hyper-
trophy of the right mid-turbinate accompanied by post-
nasal purulent discharge were reported. The patient was
not seen again until recently at which time in addition to
the previously mentioned symptoms the inferior turbinate
on the right also was reported to be hypertrophic and
irregular with the appearance of fungating granulation
tissue.

Biopsy sections show the presence of shreds of epi-
thelium, dense fibrous strands, and compact masses of
round cells. Under high power the cells appear to be
mostly plasma cells and lymphocytes, but here and there
are seen numerous macrophages with foamy cytoplasm.
An occasional large cell with peripheral nucleus and pink
cytoplasm is seen. No hyaline globi are visible. Lesions
seem to be of the granulomatous type.

CONCLUSION

Six cases of scleroma in the same family are
described showing varying stages of the disease.
The etiologic agent is suggested to be the scleroma
bacillus first described by Frisch. Its character-
istics are given. The incidence of this organism
in the normal population has been studied. Sug-
gestive serological findings are reported.
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