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ABSTRACT

Inverted papilloma is an epithelial neoplasm of the lateral nasal wall and adjacent
sinuses characterized by a marked propensity for recurrence and a significant associa-
tion with carcinoma In this retrospective study we present 31 cases treated by our de-
partments between 1982 and 1999. The aim was to compare our results to those of other
authors especially regarding surgical management. The male to female ratio of these
patients was 2:1 and most patients were in the 6" and 7" decades of life. Conservative
surgery was used in most cases as the initial treatment. The overall recurrence rate was
low and there were 3 cases associated with carcinoma. We conclude that the results of
conservative surgery in selected cases are comparable to those using radical methods. A
review of the literature is presented and particular attention is dedicated to the litera-
ture concerning analysis of pb53 expression, HPV and Epstein-Barr infection and apo-
ptosis in inverted papilloma.
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Introduction

Inverted papilloma of the nose and  0.5-4%'518 of all tumors of the nose and
paranasal sinuses is a rare tumor of the sinuses. Nevertheless, for decades it has
head and neck region and constitutes been the subject of interest of many re-
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searchers due to several peculiar charac-
teristics. It has been noted that this le-
sion has a marked tendency to recur as
well as a significant association with
squamous cell carcinoma of the parana-
sal sinuses!®?®, The reasons for such a be-
havior have been extensively examined
and clarified to some extent but the real
etiology of this lesion remains obscure.

Due to insufficient knowledge a num-
ber of different names were used for this
lesion (papillary sinusitis, papillary fi-
broma, papillomatosis) and it was classi-
fied as an inflammatory process as well
as a neoplasm. Hyams'® made a precise
histopathologic description and classifi-
cation of inverted papilloma in 1971 when
he published an extensive study on the
subject. Histological, the tumor consists
of a vascular stroma, often accompanied
by inflammatory reaction, covered with
epithelium, which inverts into the under-
lying stroma. The epithelium is separa-
ted from the stroma by a basement mem-
brane and may be of the squamous cell
but also columnar or mixed type.

Material and Methods

A retrograde search of patient charts
in the archives of the Department of Oto-
rhinolaryngology of the University Hospi-
tal Center »Zagreb», Zagreb and the De-
partment of Otorhinolaryngology of the
University Hospital »Osijek«, Osijek was
performed. In the period from 1982 to
1999 there were 31 cases of inverted pa-
pilloma treated by our departments. Some
of the patients have been repeatedly hos-
pitalized for recurrent disease. In this
study we analyzed the cases by sex and
age distribution, symptoms and anatomic
site of the disease, the type of operative
treatment, the association with carcino-
ma and the frequency of recurrence.
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Results

Age and sex distribution

Of the 31 patients included in our stu-
dy there were 21 men (68%) and 10 wo-
men (33%).

The age of the patients varied from 18
to 70 years at the time of diagnosis. Most
of the patients were in the 6% (32%) and
the 7% (26%) decades of life. The mini-
mum follow-up was 3 years for the pa-
tients included in the study.

Symptoms

The most frequent complaint of our
patients was nasal obstruction, usually
unilateral (80%). In the majority of cases
the patient reported at least one addi-
tional symptom. The second most frequent
was nasal discharge (45%), more often
bloody than purulent. 38% of patients
complained of pain (headache or localized
facial pain) while epiphora, proptosis and
sore throat were rarely en- countered. In
our series both proptosis and epiphora
were present in a patient with malignant
alteration.

Location and histopathology

At the time of diagnosis inverted pa-
pilloma was most frequently found in the
nose (29 out of 31 patients). In the major-
ity of the patients the tumor extended to
the adjacent areas: the maxillary sinus in
17 cases and the ethmoid sinus in 15
cases. The presence of a tumor mass in
the epipharynx was found in 3 patients
while extension in the sphenoid sinus
was an infrequent finding present in only
two cases.

The extension of the disease was eval-
uated preoperatively by clinical examina-
tion followed by radiography of the si-
nuses and/or CT scan. In one case ultra-
sound examination was used for evalua-
tion of ocular pain.
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Surgical procedures

The procedures presented here inclu-
de both those performed for initial treat-
ment as well as treatment of recurrent
disease. Most frequently the patients were
treated by polypectomy or FESS (Func-
tional Endoscopical Sinus Surgery) (51%
of cases). In 9 cases a combination of
FESS and Caldwell-Luc operation was
performed, while 7 patients were treated
by Caldwell-Luc operation alone. Lateral
rhinotomy with medial maxillectomy was
used in only one case and radical ma-
xillectomy in two. Both of the patients
treated with radical maxillectomy had ma-
lignant disease; in one of these two cases,
radical maxillectomy was accompanied by
exenteration of the orbit.

Incidence of recurrence and malignancy

Five patients experienced recurrent
disease during follow-up. In the cases of
benign disease usually the patients had a
single recurrence but one patient had
two. Two cases of recurrence were usually
associated with malignant alteration.

At the time of diagnosis inverted pa-
pilloma was associated with squamous
cell carcinoma in three cases. Two pa-
tients suffered of recurrent disease and
eventually died while one patient treated
for inverted papilloma associated with
carcinoma was disease free during fol-
low-up (3 years). One patient included in
this study died of malignant disease of
different origin (carcinoma of the lung).

Discussion

Inverted papilloma of the nose and
paranasal sinuses is a rare tumor of the
head and neck region and thus a series of
31 patients represent an interesting stu-
dy population. Because of some peculiar
characteristics like the high recurrence
rate and the association with carcinoma,
inverted papilloma remains a poorly un-
derstood pathological entity. This makes

the therapeutically approach for this dis-
ease a matter of controversy.

In most retrospective studies which
included a significant number of patients
the mean age of the patients was between
52 and 59 years with significantly higher
incidence in males (male to female ratio
about 4:1 to 3:1)20262% In our study the
mean age was 52.2 years and the male:fe-
male ratio was 2:1.

Similarly to other tumors of this re-
gion, inverted papilloma causes non-spe-
cific symptoms and the most frequent are
unilateral nasal obstruction and muco-
purulent discharge'®?°, Epistaxis, unilat-
eral facial pain or epiphora are more ra-
rely seen. The last two symptoms indi-
cate an extension to the orbit but this is
not necessarily associated with malignant
alteration!®, The tumor usually fills the
nasal cavity and appears as a firm po-
lypoid mass, usually more vascular then
the softer inflammatory polyps. The in-
flammatory polyps may be present simul-
taneously, which may cause errors in di-
agnosis even after biopsy due to an in-
appropriate sample choice. Inverted pa-
pillomas typically arise from the lateral
nasal wall in the area of the middle nasal
concha and the middle meatus. Rare loca-
tion as the inferior nasal concha, the ves-
tibulum of the nose and the nasal septum
have also been described. In accordance
to the primary site of this tumor, the
maxillary sinus and the ethmoid cells are
the most important sites of extension?%-26,
The presence of tumor mass in the frontal
and sigmoid sinuses indicates more ad-
vanced disease, which has implication in
the choice of the appropriate surgical ap-
proach. The significant number of cases
of advanced disease at time of diagnosis
and the difficult approach to some of the
involved areas are considered the most
important reasons for the high rate of re-
currence observed!%27,

The most frequent symptom reported
by our patients was nasal obstruction
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which is consistent with the results of
other authors!®2629 Often the patients
complained of headache, which might be
explained by inadequate ventilation of
the sinuses. Some authors report that oc-
ular symptoms and bone erosion seen on
radiography or CT is not necessarily a
sign of malignant disease'®. In our cases
only one patient had epiphora and this
was in association with malignant alter-
ation.

The lateral nasal wall as the most fre-
quent site of involvement is also con-
firmed by our study.

The rates of recurrence reported in the
literature vary from 13 to 70%. Ringertz?’
was the first who identified incomplete
resection as the primary reason for recur-
rence in 1938. Some authors tried to in-
vestigate other characteristics that might
indicate a tendency to recur but neither
the histological features nor the clinical
characteristics could be related to the ra-
te of recurrence!®. Recent studies have
concentrated on the role of genetic chan-
ges and HPV infection on the recurrence
rate and malignant alteration of inverted
papilloma. No significant correlation
with the rate of recurrence could be dem-
onstrated but it appears that mutations
of genes involved in carcinogenesis and
HPV infection might play a role in in-
verted papillomas associated with malig-
nancy as will be explained later. These
observations have led to the conclusion
that the tendency to recur and the associ-
ation with carcinoma are two separate
characteristics of inverted papillomas ha-
ving different causes. This is consistent
with the observation by Hyams that a
high incidence of recurrence is independ-
ent of malignant alteration'®. In our stu-
dy the incidence of recurrence was rela-
tively low despite of the conservative the-
rapeutic approach adopted in most cases.

10-15% of inverted papillomas are re-
ported®®?° to be associated with squa-
mous cell carcinoma although rates as
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high as 50% have been found®'. Squa-
mous cell carcinoma can be associated
with inverted papilloma in two ways: in
the majority of cases it is present simul-
taneously with the inverted papilloma ei-
ther as a small focus or as the dominant
part (synchronous carcinoma), in the re-
maining cases the carcinoma appears in
the area where an inverted papilloma has
previously been resected (metachronous
carcinoma). Considering the close associ-
ation of these two entities it has been
speculated that inverted papillomas might
act as precursor lesions for the develop-
ment of malignant squamous cell carci-
noma. New studies have therefore tried
to elucidate the etiology of both benign in-
verted papilloma as well as carcinoma as-
sociated with inverted papilloma in order
to better understand the nature of their
association. The understanding of the cru-
cial steps in malignant alteration could
help us identify the patients at higher
risk for developing a malignant change.

Recognizing the role that the tumor
suppressor p53 plays in a large number of
human cancers? the possible role of p53
in inverted papilloma has also been in-
vestigated.

In various recently published papers
the presence of mutated p53 has been
demonstrated in inverted papillomas?”81%
1624 Due to its longer half-life the mu-
tated form of p53 protein can be detected
by immunohistochemistry but methods
for direct mutation detecting such as PCR
have also been used*!. The frequency of
p53 mutations is significantly higher in
inverted papillomas associated with ma-
lignant change (either synchronous or me-
tachronous carcinoma) compared to the
benign forms. The frequency of overex-
pression of p53 in benign papillomas var-
ies depending on the study from 0-26%
but there is always a significant differ-
ence compared to those associated with
carcinoma®”24, Interestingly, the frequen-
cy of p53 overexpression in squamous cell
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carcinomas of the maxillary sinus not as-
sociated with inverted papilloma is also
reported in a wide range. Some authors
did not find any p53 overexpression in
these carcinomas and hypothesized a dif-
ferent pathogenesis of carcinomas associ-
ated with inverted papillomas compared
to those that arise independently?. On
the contrary, some authors report even
higher frequencies of p53 overexpression
in maxillary sinus carcinomas not associ-
ated with inverted papilloma. The associ-
ation of p53 mutations and the tendency
to recur or advanced stage of disease at
the time of diagnosis could not be demon-
strated. This is in accordance with the ob-
servation that the tendency to recur in in-
verted papillomas is independent of ma-
lignant alteration'®.

Many authors'?! have investigated
the presence of HPV in inverted papillo-
ma. The frequency of HPV infection in in-
verted papillomas detected by in situ hy-
bridization varies from 20-50%?2% while
some authors report an incidence of 6—
38% using PCR!*. Some studies report a
significant difference in the frequency of
HPV infection between benign inverted
papillomas and those associated with ma-
lignancy*. It has been noted that HPV
types 16 and 18, known as the primary
cause of malignant degeneration in other
human cancers, are more frequent in pa-
pillomas associated with SCC. When an
immunohistochemistry for p53 was done
on the same specimen an inverse rela-
tionship between p53 overexpression and
HPV infection was found?3. This can be
explained by the fact that viral protein
E6 binds to p53 protein inactivating it
and probably stimulates its degradation
(thus preventing its detection by immu-
nohistochemistry).

Epstein-Barr is a DNA virus that acts
as a polyclonal activator of B-lympho-
cytes but can also transform B-cells in vi-
tro. It is considered to be an important
factor in the etiology of several types of

head and neck tumors namely undiffer-
entiated nasopharyngeal carcinoma but
with significant geographical differences.
The incidence of latent Epstein-Barr in-
fection in inverted papilloma and undif-
ferentiated sinonasal carcinoma has been
investigated in the past few years but the
published papers reported completely dif-
ferent results. MacDonald et al.?! report
that most of the cases of inverted pa-
pilloma have EBV-DNA detected by PCR
compared to nasal polyps in which EBV-
DNA was not found using the same tech-
nique. In a later paper the authors used
an additional technique (in situ hybrid-
ization) and found only 8% incidence of
EBV infection by PCR and 0% using in
situ hybridization!?. The difference of re-
sults between these two techniques is ex-
plained by the fact that EBV-DNA may be
incorporated in lymphocytes present
among tumor cells and is detected by
PCR. In situ hybridization detects only
viral DNA present in tumor cells which
may be relevant for neoplastic growth.
Thus, it can be concluded that the role of
EBYV in the etiology of inverted papilloma
remains controversial but some of the dif-
ferences in results might be due to techni-
cal or epidemiological differences.

Tobacco smoking has a powerful carci-
nogenic effect and is recognized as an im-
portant factor in the pathogenesis of can-
cer including that of the head and neck. A
possible role of smoking in the patho-
genesis and malignant alteration of in-
verted papilloma has not been demon-
strated but it appears that the patients
that smoke could have an increased inci-
dence of recurrence'®. Overexpression of
the p53 was associated with heavy smok-
ing in patients treated for inverted pa-
pilloma’. The association of professional
exposure to gases, vapors and aerosol as
possible carcinogens and the increased
incidence of inverted papillomas, as re-
ported in one paper, is not fully under-
stood®.
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Apoptosis was investigated in many
types of cancer since it is possible to spec-
ulate that this mechanism may act as a
»barrier« against cancer. The role of apo-
ptosis was investigated in inverted pa-
pilloma where an increased rate of apo-
ptosis was found in comparison with nor-
mal mucosa'®?%, The incidence of apopto-
sis was not associated with p53 muta-
tions, which may indicate that p53 does
not play a major role in the control of
apoptosis in inverted papilloma?*.

A recently published paper gives im-
portant insight into the problem of in-
verted papilloma as a possible precursor
lesion for carcinoma by asking two ques-
tions: is inverted papilloma an example of
monoclonal proliferation and are there
any genetic alteration in inverted papillo-
ma that are typically found in premalig-
nant lesions of the head and neck? Using
analysis of chromosome X inactivation a
typical pattern of monoclonal prolifera-
tion was found in inverted papilloma.
Squamous cell carcinoma arising in in-
verted papilloma also showed a mono-
clonal pattern but interestingly the inac-
tivated alleles were not the same, which
might indicate that inverted papilloma
and the corresponding carcinoma arise
from different clones. The authors could
not find any genetic changes on chromo-
some sites 9p, 17p, 11q and 13q by ana-
lyzing the samples of inverted papilloma
for loss of heterozygosity (LOH). Muta-
tions on these sites are typically seen in
premalignant changes of the head and
neck and the respective carcinomas. The
absence of mutations of these sites in in-
verted papilloma leads to the conclusion
that inverted papilloma does not fit the
typical profile of a true premalignant le-
sion3.

In our study malignant alteration was
seen in three of our patients. All of them
had synchronous carcinoma, which means
that the carcinoma was present at the
time of diagnosis together with the in-
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verted papilloma. Two patients had re-
current disease and died of maxillary car-
cinoma despite of radical surgical treat-
ment and one patient is disease free after
one year of follow-up.

The diagnosis of inverted papilloma is
rarely made preoperatively. This pathol-
ogy is rarely suspected and it is most of-
ten confused with inflammatory polypo-
sis. This might partially explain why po-
lypectomy was so often used as the initial
procedure in our study.

In the past, as the nature of this dis-
ease became better understood along
with the understanding that recurrence
is mainly due to inappropriate excision,
the trend turned toward radical surgical
treatment!®?5. Such an approach must
provide adequate surgical exposure of the
involved areas. Lateral rhinotomy was
therefore proposed as the golden stan-
dard in the therapy of inverted papilloma
and most authors performed it in the ma-
jority of cases!®252%, A comparably radical
method, except for the supraorbital cells
and the frontal sinus, is the degloving
technique proposed by some authors
which does not leave a facial scar. After
the implementation of FESS many au-
thors tried to define criteria that would
permit the use of conservative techniques
in selected cases with comparable results
in terms of prevention of recurrence'419,
With the aid of preoperative CT scanning
it would be possible to select patients
with disease limited to the middle nasal
concha and middle meatus with limited
extension to the maxillary sinus and an-
terior and middle ethmoid cells??3°, The
use of endoscopic techniques in these pa-
tients gives similar results with signifi-
cantly lower morbidity compared to more
radical operative techniques. The latest
work on this subject that questions the
precancerous nature of inverted papillo-
ma supports this approach. Non-endosco-
pic techniques that do not offer an ade-
quate exposure (intranasal polypectomy,
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Caldwell-Luc operation, Denker opera-
tion) are now abandoned and the choice is
between endoscopic surgery for limited
disease and more radical techniques for
advanced disease.

The number of patients with recurrent
disease in our study was low and it is not
possible to precisely evaluate the role of
different surgical techniques in the pre-
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INVERTIRANI SINONAZALNI PAPILOM - IZVJESCE O 31 BOLESNIKU I
PREGLED LITERATURE

SAZETAK

Invertirani papilom je epitelna neoplazma lateralnog nazalnog zida i susjednih si-
nusa karakterizirana izrazitom sklonoS$éu ka ponovnom javljanju i zna¢ajnom pove-
zano$cu s razvojem karcinoma. Ova retrospektivna studija prikazuje sluc¢ajeve 31 bo-
lesnika koji su lije¢eni na nasim odjelima u razdoblju od 1982. do 1999. godine. Cilj je
bio usporediti nasa s iskustvima drugih autora posebno u odnosu na kirursko lijeéenje.
Medu ispitivanim bolesnicima omjer muskaraca prema Zenama bio je 2:1, i veé¢ina njih
bili su u 6. 1 7. dekadi zZivota. U najveéem broju sluc¢ajeva kao inicijalno lijeenje pri-
stupilo se konzervativnom kirur§kom zahvatu. Ukupna stopa ponovnog javljanja papi-
loma bila je niska i u 3 sluéaja papilom je bio povezan s karcinomom. Autori zaklju¢uju
kako su rezultati konzervativnih kirurskih zahvata u nekim slu¢ajevima usporedivi s
onima gdje su primijenjene radikalne metode lije¢enja. U pregledu literature posebna
je pozornost posvecena izvjeSéima o utjecaju ekspresije gena p53, infekcijama HPV i
Epstein-Barr virusom te apoptozi na razvoj invertiranog papiloma.
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