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THE PROGNOSTIC VALUE OF A PRIMARY INVERTED PAPILLLOMA QF

THE URINARY TRACT

J. A. WITJES, M. R. van BALKEN anp C. A. vaN DE KAA
From the Department of Urology, University Hospital Nijmegen, Nijmegen, The Netherlands

ABSTRACT

Purpose: Ever since the recognition of the inverted papilloma as a distinct lesion of the urinary
tract, there has been discussion about the possible (pre)malignant potential of this rare tumor,
with subsequent uncertainty about followup. Hampering the discussion are the low frequency,
the unknown etiology, the difficult histopathological diagnosis and the reported association with
transitional cell carcinoma. We reviewed the literature and studied our patients, resulting in the
largest series reported in the literature to date.

Materials and Methods: We selected 51 patients with an inverted papilloma without a history
of or a concordant transitional cell carcinoma of the urinary tract. Histology of all patients was
reviewed.

Results: After review, as many as 14 patients appeared to be misdiagnosed (transitional cell
carcinoma in 11). In 37 patients, we could confirm the diagnosis of inverted papilloma, with
characteristics that were highly comparable to those described in the literature. Only 1 patient
had a superficial bladder tumor after 49 months.

Conclusions: Reviewing these data and our own results, we conclude that an inverted papil-
loma does not seem to be a risk factor for transitional cell carcinoma, although inverted
papillomas and transitional cell carcinoma appear to be related to some extent. Therefore,
frequent and long-term followup does not seem to be necessary provided that there is no doubt
about the difficult histological diagnosis.

KEY WORDS: urinary tract, papilloma

Since the inverted papilloma of the urinary tract was re-
ported as a distinct lesion, there has been discussion about
the relation between the inverted papilloma and transitional
cell carcinoma of the urinary tract. This question, however,
has not been answered for several reasons, First, inverted
papillomas are rare, with around 280 cases reported in the
literature.’-73 Most of these cases have been described in
single or small case reports, and only 5 reports have been
published with 10 or more patients,'-5 the largest dealing
with 3b patients.!? A second problem is the difficulty of ob-
taining a correct histopathological diagnosis, with emphasis
on the differential diagnosis with several kinds of cystitis,
Brunn’s cell nests and transitional cell carcinoma.

Because of these problems, the unknown etiology and re-
cent reports about the association with malignancy, a proper
followup policy remains difficult to define. In an attempt to
contribute to this problem, we reviewed the literature and
compared these results with our own series of 37 patients in
whom the diagnosis of inverted papilloma was confirmed
after pathological review.

PATIENTS AND METHODS

With the aid of the National Pathological Data Adminis-
tration, all Dutch patients with the diagnosis of “inverted
papilloma of the urinary tract” were selected. The National
Pathological Data Administration started in 1979, and pa-
tients were selected until 1994, to allow for sufficient fol-
lowup. For this study, 7 pathology departments were selected
in the southeastern part of The Netherlands. Fatients with
an inverted papilloma of the urinary tract but with a previ-
ous or simultaneous transitional cell carcinoma were ex-
cluded from this analysis. The medical files of the selected
patients were reviewed. Items investigated were symptoms,
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cytology, radiological features, localization, macroscopic ap-
pearance and size, method of treatment and followup results.

In all patients selected for this study, histological
slides (hematoxylin and eosin staining) were reviewed by 1
uropathologist (C. A. vdK.) based on criteria defined by
Henderson et al (table 1).6 In cases of papillary structures or
frequent mitoses, the diagnosis of inverted papilloma was not
confirmed. While reviewing the histological slides, the uro-
pathologist was unaware of the followup data.

[ .

RESULTS

Diagnosis. From the 7 pathology departments, 73 patients
were selected. Sixteen patients appeared to have a concomi-
tant or previous transitional cell carcinoma and were ex-
cluded from further analysis. Of the remaining 57 patients,
51 histological slides were available for review. Of these 51
cases originally diagnosed as inverted papilloma of the ur-
nary tract, only 37 proved to be true inverted papillomas (see
figure). Misdiagnoses, seen at all 7 pathology departments,
were pTaG1-2A transitional cell carcinoma (9), pT1G2A trans-
itional cell carcinoma (2), Brunn’s cell nests (2) and polyploid
cystitis (1).

Of the 37 patients having a true inverted papilloma of the
urinary tract, 6 were women (16.2%), resulting in a male-to-
ferale ratio of 5.2:1. The mean age at presentation was 58.5

TABLE 1. Diagnostic criteria for inverted papilloma®

Inverted configuration

Covering layer of urothelium
Uniformity of the epithelial cells
Absence or rarity of mitoses
Formation of microcysts (crypts)
Presence of squamous metaplasia
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loma. The macroscopic aspect can be a gray to white solid or
polyploid, generally pedunculated lesion with color.® A
round, compact appearance with a smooth mucosa covering
surface and pedicle is characteyistic of inverted papillomas.'”
The size varies from a few millimeters to many centimeters,
but rarely exceeds 3 ¢cm.15 Inverted papillomas are predomi-
nantly seen in the bladder, especially in the trigone and
bladder neck region. Inverted papillomas of the upper uri-
nary tract are rare. Only 1 case has been reported in the
penile urethra.s?

In all 277 patients reviewed (285 inverted papillomas),
localization was specified. As expected, most of the lesions
were found in the bladder neck and trigone. This percentage
is even higher in a subset of the 5 largest series (105) and also
in our own series (40 in 37 patients) (table 3). It is possible
that less frequent localizations, such as those in the upper
urinary tract, are reported more often in case reports. This 1s
illustrated by the fact that all case reports written in 1986
and 1987 (8 articles reporting 12 cases?25,28,32-86,74) describe
lesions of the upper urinary tract.

Cytology. Because an inverted papilloma is covered by a
normal and intact mucosal layer, the cytological morphology
falls within the range of normal or degenerate transitional
epithelium,”® as can be seen in patients with stones and a
variety of inflammatory conditions.26 In the literature, cytol-
ogy is specified in only 22 of 277 cases; of these cases, 3
showed mild atypia.®:36.37 One patient had malignant cells,
but he appeared to have a concomitant transitional cell car-
cinoma.® In our series, 4 patients with mild atypia were seen.
In conclusion, cytology does not seem helpful for diagnosis.

Treatment., Simple transurethral resection of the tumor
and/or electrocoagulation is generally accepted as the treat-
ment of choice.}5:8.9.32,38 However, because of initial diag-
nostic problems, many patients are treated with open (radi-
cal) surgery. Treatment is specified in 173 of 277 patients
reviewed. Transurethral resection (58.4%), open local resec-
tion (18.5%) and (hemi-nephroureterectomy (17.9%) are the
most frequent procedures. Most of the open local excisions
have been performed for lesions of the upper urinary tract (27
of 32). In our series, all patients were treated with transure-
thral resection.

Histopathology. The typical appearance of an inverted pap-
illoma is that of a polyploid lesion covered by a flattened but
otherwise normal-looking layer of transitional cell epitheli-
um.? Beneath this surface, there are numerous communicat-
ing and interdigitating epithelial strands lying within a char-
acteristic loose connective tissue stroma. Although slight
atypia can be seen, the tumor cells have a monomorphic and
often basaloid appearance, with a tendency toward pallisad-
ing at the periphery of the strands and spindling in the
center of the epithelial strands. Mitotic figures are rare or
absent.}-41 Central in the epithelial strands, cyst (or commu-
nicating crypt3®.40) formation may occur, resulting in an ad-
enomatous appearance of the tumor,5 This cyst may contain
periodic acid, Schiff positive material and occasionally crys-
tals.1:11 Handerson et al® defined 6 criteria for the diagnosis
of inverted papilloma (table 1). However, it can still be diffi-
cult to d:.fferentiate this lesion from low grade transitional
cell car.inoma, cystitis cystica, cystitis glandularis and

TABLE 3. Localization of inverted papilloma

Localization I\Tsoé r(i:;z ?E;bl)lt % All Cases 7 Large Series
Upper urinary tract 0 — 26.8 2.9
Bladder:

Neck 16 (40.0) 26.0 30.5
Trigone 11 (27.5) 16.5 21.0
Lateral wall b5 (12.5) 6.0 16.2
Elsewhere 3 (7.5) 20.5 25.8
Prostatic urethra 5(12.5) 4.2 3.6

PRIMARY INVERTED PAPILLOMA OF URINARY TRACT

Brunn’s cell nests. Although a transitional ce]] carcinoma
may have an intact basement membrane, it shows hulhgys
masses of proliferating epithelium, frequent mitotic figureg
a high degree of nuclear atypia and pleomorphia ang More
rarely cyst formation.’.%7 In inverted papillomas, o the
other hand, central cores of delicate vascular stroma in th,
epithelial strands or exophytic papillary components are ah-
sent,% 16427 These difficulties in the diagnosis were alg,
seen in our series at all 7 participating pathology depart.
ments. After histology review, 14 of 51 diagnoses had tg he
changed. The 2 pT1 grade 2 transitional cell carcinomas are
most striking in this respect.

Some attempts have been made to define a histopatholgg.
ical classification.%3%77 Although these classifications gre
followed by some authors,*® none of them is widely used

Etiology. In their first description of this lesion, Potts ang
Hirst” suggested that an inverted papilloma is a neoplastic
transformatior: of basal cells of subcervical Albarran’s o
subtrigonal Home’s glands. Because inverted papillomag
were later found outside the bladder, this idea seemed very
unlikely. Instead, Trites43 stated that this lesion was ap
inverting variant of the urothelial papilloma, a belief adopted
by some others.1%1.44.45 A high frequency in the trigone ang
bladder neck and localization of the inverted papilloma in the
pelvis and ureter may be explained by the mesodermal origin
of the urothelium of these areas, whereas the remainder of
the bladder epithelium is derived from endoderm.®46 In con-
trast to this view, Cummings*” and Matz et al40 postulated
that this lesion was not neoplastic, but rather a kind of
hyperplastic reaction, especially of Brunn’s cell nests, to
chronic inflammation or 1rritative agents. This could explain
the predominance at areas of greatest irritative potential, the
rare multicentricity and the very low recurrence rate of the
inverted papilloma. In recent years, this theory has been
supported by others.8 37.48 The development of the tumor can
be caused by chronic inflammation®4® and by carcinogenic
agents as well, as was proved in rats by Kunze and
Schauer.80 Today, most authors believe that the inverted
papilloma of the urinary tract is a true neoplasm, although
precise tissue of origin and causative agents or processes are
st1ll not known.

Mualignant potential. The problem of benign or malignant
potential has important clinical consequences. In favor of a
benign character of an inverted papilloma are the histological
appearance, rare recurrences and multiplicity and lack of
invasion and metastasis.26 However, in recent years several
authors reported multiple and recurrent lesions, the pres-
ence of a concomitant transitional cell carcinoma or malig-
nant transformation of the inverted papilloma itself. This
raised the question of whether the idea of the inverted pap-
illoma as a benign tumor should not be reevaluated.

Multiple tumors were reported in 15 of 277 patients (5.4%)
reviewed. In 9 patients, 2 lesions were found;?51%.36,80-5% 1n
3 patients, 3 lesiong;53-55 in 1 patient, 4 lesions;!0 in 1 pé-
tient, a total of 7 lesions in 1 ureter,® and in 1 recent case,
the number of tumors was not specified.5¢ If we review only
the larger series to eliminate the bias of over publications pf
multiple cases, the percentage of multiplicity is 3.6% (4 1n
110 patients).’-5 In our series, 3 patients had 2 tumors
(8.1%). These percentages are much lower than those in
primary superficial transitional cell carcinoma and do not
suggest malignant potential. |

Confirmation of malignant potential of the inverted Pal?ﬂ'
loma cannot be found in the number of recurrences, which
has been estimated to be between less than 1%°? and aboul
7%.22 Of 199 patients for whom followup was presented in the
literature, 10 (5.0%) were reported to have had probable
recurrent lesions (only larger series 6.1%) after a followup of
9 to 120 months (table 4).1.3.5,60,56-58 Iy 2 patients, recut”
rence appeared twice,50 and in 4 patients,’* no higtologlcal
confirmation of the recurrent papilloma was obtained. We
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TABLE 4. Followup data

—

All Cases Large Series Current Series
Total No. 199 98 37
No. alive and well (%) 166 (83.5) 85 (86.7) 31 (83.8)
No. recurrence of inverted 10 (5.0) 6(6.1) 2{5.4)
papilloma (%)
No. transitional cell Ca af- 16 (5.0) 3(3.1) 1(2.7}
terward® (%)
Unrelated death (%) 13 (6.5) 4(4.1) 3(8.1)
Followup range (yrs.) 0-17 0-14 0-13

* In 8 of 10 patients (2 of 3 in large series), there was a previgus transitional
cell carcinoma. In our series, patients had only primary inverted papillomas.

found 2 patients with recurrent inverted papillomas (5.4%).
Again, these percentages are much lower than in transitional
cell carcinoma (60 to 70%).

A simultaneous transitional cell carcinoma elsewhere in
the urinary tract i1s reported in 25 of the patients (11.1%)
with inverted papillomas (15, or 13.6% in larger series). Of
interest are the 16 cases with malignant transformation of
(9) or a transitional cell carcinoma in (7) the inverted papil-
loma. All of these transitional cell carcinomas were well or
oderately differentiated and not reported to recur, with the

exception of 1 case in which a recurrent G2 transitional cell

- carcinoma of the bladder was found.5° In our original group of

- S0I
- Schauer®® with carcinogens in rats supports this idea.
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ity and that inverted papillomas with a high im

T3 patients, 16 (22%) appeared to have concomitant previous
- transitional cell carcinoma.

Concordance with or a history of transitional cell carci-
noma in patients with an inverted papilloma of the urinary
tract at least suggests that both kinds of tumors may share
e causative factors., Investigation by Kunze and

Only recently, Urakami et al8! investigated p53 and pro-

liferating cell nuclear antigen immunoreactivity as well as

intense Feulgen staining in inverted papillomas and con-
ciuded that these lesions might have high proliferative activ-
unoreactiv-
ity for pb63 may be susceptible to malignant transformation.
Similar findings were reported by Kunimi et al.82 Deoxyribo-
nucleic acid (DNA) analysis of 8 patients revealed diploid
histograms in all except 1, but the inverted papillomas had a
relatively higher proliferative activity (average percentage of
S phase in normal DNA was 4.87 versus 9.78% in tumor DNA
histograms). One patient showed an aneuploid DNA pattern
(index 1.26) and subsequently had a bladder carcinoma.
Valero Puerto et al®3 determined the proliferative activity

: using Ki-67 antigen expression in 12 patients with inverted
> papillomas. They also concluded that a higher proliferative
¢ activity was generally associated with poorer outcome.

Another indication of (pre)malignant behavior could be
occurrence of transitional cell carcinoma in the followup of an
inverted papilloma. This was reported in 10 patients for

- whom this was specified (199 of 277 reviewed, table 4). How-
- ever, 8 of these 10 patients (larger series 2 of 3) already had

a history of transitional cell carcinoma. The 2 other patients

¢ had G8 tumors after 5 and 8 years.+24 In our study, in which

: only patients (

ean age b58.5 years, mean followup 34.3

months) with no previous or concordant transitional cell car-
: tinoma were selected, 1 patient (2.7%) had a pTaG1 bladder

+ tumor 49 months after transurethral resection of an inverted
« papilloma. This percentage is much higher than the risk in
i the general Dutch population, where a 60-year-old man has a
1 0.36% chance of bladder cancer within 3 years.8¢ However, in
s our series, only 1 patient had a bladder tumor, which makes
i statlstmal comparison impossible. Moreover, there is some

fé ‘diagnostic bias, because patients with a history of an in-

} Verted papilloma are examined with cystoscopy, whereas the

% general population is not.

.. In conclusion, the histological appearance, rare multiplic-
g,ty very low recurrence rate and absence of progression

i Bupport a benign character of the inverted papilloma. Our
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data confirm this. On the other hand, inverted papillomas
and transitional cell carcinoma are related to some extent, as
can be seen in patients in whom the inverted papilloma was
preceded, accompanied (11 to 14%) or followed (3 to 5%) by a
transitional cell carcinoma, or in whom there was malignant
transformation of or transitional cell carcinoma in the in-
verted papilloma. Moreover, several studies suggest a higher
proliferative activity of inverted papillomas compared with
normal urothelium.

CONCLUSIONS

The inverted papilloma of the urinary tract is a rare lesion.
Most information comes from case reports, whereas few large
series have been published. Comparison of characteristics of
the inverted papilloma found by reviewing the literature on
one side and our own results on the other side reveals no
major differences. The lesion is particularly diagnosed in
white men between the ages of 50 and 80 complaining of
hematuria or outflow obstruction. Contrast film shows a fill-
ing defect, mild obstruction or nothing. Cytology and macro-
scopic appearance are nonspecific. The inverted papilloma,
which is located mostly in the bladder neck or trigone, is
treated by transurethral resection and finally diagnosed by
the pathologist for its characteristic features.

Recently, transitional cell carcinoma in or malignant
transformation of inverted papillomas has heen described,
raising questions about the malignant potential of this le-
sion. This question remains unsolved because the etiology is
unknown and the incidence is very low. Another problem is
the difficult histopathological differential diagnosis, espe-
cially with several kinds of cystitis, Brunn’s cell nests and
low grade transitional cell carcinoma. Misdiagnoses occur
frequently, as was also seen in our series (14 of 51).

Because of the histological appearance, rare multiplicity,
very low recurrence rate and absence of progression, the
inverted papilloma itself does not seem to be a (pre)malig-
nant lesion, in spite of the fact that some recent data suggest
a higher proliferative activity of inverted papillomas com-
pared with normal urothelium. On the other hand, there is a
limited but clear relation with transitional cell carcinoma,
possibly because of a common cause, although in 8 of 10
patients in whom a transitional cell carcinoma developed
after an inverted papilloma this could have been the result of
a previous or concordant transitional cell carcinoma. In our
study, for which only patients with no previous or concordant
transitional cell carcinoma were selected, 1 patient (2.7%)
had a pTaG1l bladder tumor 49 months after transurethral
resection of an inverted papilloma.

We conclude that an inverted papilloma does not seem to
be a risk factor for transitional cell carcinoma, although
inverted papillomas and transitional cell carcinoma appear
to be related to some extent. Therefore, we do not advocate
frequent and long-term followup provided that there is no
doubt about the difficult histological diagnosis.
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