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Upper urinary tract inverted papillomas: Report of 10 cases
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Abstract. The aim of the study was to review the clinical
features and treatments of 10 (9 males and 1 female; age range,
61-73 years; median age, 67 years) upper urinary tract inverted
papilloma (IP) cases between 1995 and 2010. The clinical
syndromes, diagnostic procedures, treatments and results of
the follow-up were evaluated. The results showed that the site
of tumor development was the ureter in 6 cases and the renal
pelvis in 4 cases. It was also identified that 7 tumors devel-
oped on the left side and 3 developed on the right side of the
ureter and renal pelvis, respectively. A nephroureterectomy was
performed in the first 6 cases, while a partial ureterectomy was
performed in 3 cases and a local resection was performed endo-
scopically in 1 case. All but 2 tumors were solitary, ranging
from 5 to 30 mm in diameter. Occurrence in association with
transitional cell carcinoma was identified in one case. All
10 patients were subject to follow-up (range, 19-120 months;
median, 59 months), during which no recurrence was found.
Local excision is considered as adequate treatment when
upper urinary tract IP is diagnosed according to strictly defined
criteria.

Introduction

Inverted papilloma (IP) is a rare lesion of the urinary tract
system, which was first described in 1927 as adenomas in the
bladder (1) before it was described in the 1960s as IP (2). IP
is a tumor formed by proliferating urothelium arranged as
inverting cords, which nest in continuity with an overlying
intact urothelium. They account for approximately 2.2% of all
urothelial neoplasms (3) and the majority of IP cases occur in
the bladder, while upper urinary tract IP cases are extremely
rare. IP tumors are generally regarded as benign lesions,
however, certain controversies remain. At present, few studies
have reported the IP occurrence in the upper urinary tract. The
present study collected 10 upper urinary tract IP cases treated
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at The First Affiliated Hospital of Zhejiang University, China,
and reviewed the clinical syndromes, diagnostic procedures,
treatment approaches and follow-up study results of each
patient.

Patients and methods

The present study included 10 patients who had been hospital-
ized in our Department of Urology between 1995 and 2010 as
a result of IP within the upper urinary tract. Of the 10 patients,
9 were male and 1 was female (age range, 61-73 years; median,
67 years). The evaluations included personal data, medical
history, symptoms, localization of the disease, recurrences
and malignant transformations. No patient in this study had
a history of urothelial carcinoma; however, 5 patients had a
history of smoking. In all cases, an intravenous urogram (IVU)
and a computed tomography (CT) scan were performed. Two
patients underwent ureteroscopic evaluation, and biopsies of
the lesions were shown to be consistent with IP. All 10 patients
were subject to either a nephroureterectomy, partial ureter-
ectomy or local resection. Subsequently, the patients were
scheduled for close follow-up (range, 19-120 months; median,
59 months) with ultrasonic scanning of the urinary tract and
cystoscopy. This study was approved by the Clinical Research
Ethics Committee at the First Affiliated Hospital of Zhejiang
University and written consent was obtained from all patients.

Results

The clinical features and treatment approaches of each patient
are summarized in Table I. The initial symptoms of the disease
included gross hematuria and flank pain (on health examina-
tion), which were observed in 6 (60%) and 2 (20%) cases,
respectively. No symptoms were observed in 2 (20%) cases.
The site of development was the ureter in 6 cases (60%) and
the renal pelvis in 4 cases (40%). In addition to this, 7 cases
(70%) occurred on the left side and 3 cases (30%) on the right
side of the ureter and renal pelvis, respectively. Following
IVU and CT examination, a filling defect was observed in
all 10 patients, with hydronephrosis observed in 9 cases and
a kidney stone observed in 1 case. Retrograde ureter pyelog-
raphy confirmed the filling defects in 3 cases and negative
urine cytology results were obtained in 3 cases.

All 10 patients underwent a surgical procedure. A nephro-
ureterectomy was performed in 6 patients, a partial
ureterectomy was performed in 3 patients with IP in the ureter,
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Table I. Clinical characteristics of 10 patients with IP.

Patient  Age (years) Gender Location Chief complaint  Multiplicity Treatment Recurrence
1 62 Male Right renal pelvis ~ Asymptomatic ~ Single Nephroureterectomy None
2 66 Male Left renal pelvis Hematuria Single Nephroureterectomy None
3 70 Male Right ureter Hematuria Single Nephroureterectomy None
4 64 Male Left renal pelvis Hematuria Single Nephroureterectomy None
5 61 Male Left ureter Loin pain Single Partial ureterectomy None
6 67 Male Left ureter Asymptomatic ~ Multiple Nephroureterectomy None
7 67 Male Left ureter Hematuria Multiple Local resection None
8 73 Male Left ureter Hematuria Single Partial ureterectomy None
9 73 Female  Rightrenal pelvis  Loin pain Single Nephroureterectomy None

10 68 Male Left ureter Hematuria Single Partial ureterectomy None

IP, inverted papilloma.

Figure 1. (A) Histological appearance of an IP demonstrating intact surface lining urothelium and underlying thin anastomosing urothelial islands (H&E
staining; magnification, x50). (B) Anastomosing cords of bland transitional cells with specific small gland-like areas (H&E staining; magnification, x200).

IP, inverted papilloma.

where two patients had a positive biopsy for IP preoperatively.
Alocal resection of a nodular polypoid lesion protruding in the
lumen of the ureter, was performed in 1 patient endoscopically
using a holmium laser (Table I). The pathological examination
of the frozen IP cell sections confirmed the diagnosis of IP.
In one case, association with transitional cell carcinoma
(TCC) (Grade 1, stage Ta) was found adjacent to the IP. In this
case, a partial ureterectomy was performed since the renal
function on the contralateral side appeared to be interrupted
from IVU results.

All but 2 tumors were solitary, ranging from 5 to 30 mm
in diameter. The frozen sections demonstrated a pedunculated
nodule arising from the transitional cell epithelium. The
tumor was found to be covered by normal urothelium and
the tumor cells only demonstrated a slight degree of nuclear
polymorphism. There was an endophytic proliferation of tran-
sitional cells arranged in broad cords and islands. The cells
at the periphery of certain islands demonstrated a tendency to
palisade, and few central gland-like spaces were present. No
significant atypia or mitotic activity was noted. The typical

histological appearances of IP cells are shown in Fig. 1. During
the follow-up period, no recurrence of IP or subsequent TCC
was observed.

Discussion

IP is a rare tumor that develops within the bladder in 90% of
cases (4). It is defined by its distinctive gross and microscopic
appearance, as well as its benign clinical course, characterised
by a lack of invasive growth and metastases, low incidence of
multiplicity and low incidence of local recurrence. IP of the
upper urinary tract is extremely uncommon as the majority
of cases develop within the trigone of the bladder, neck or
prostatic urethra. However, the occurrence of upper urinary
tract localization is not surprising when considering how the
urothelial-lined tissue behaves as a single pathophysiological
unit. It is usually found in patients within the 6th or 7th decade
of life, although a wide age range (26 to 85 years) (1) and a
mean age of 67 years was observed in our patients. Upper
urinary tract IP has been demonstrated to develop more in
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males than females, with a male:female ratio of 9:1 (1). The
same results were obtained from our cases. Usually, the TP
lesion occurs as a solitary lesion, although 3.6-6% appear to
be bilateral or multicentric (5). IP lesions are twice as common
in the ureter in comparison to the renal pelvis (6) and the
lesions range from approximately 5 to 30 mm up to 3-4 cm in
diameter (7).

The associated clinical symptoms of upper urinary tract
IP do not differ from those in other urothelial neoplasias, with
hematuria and renal colic being the most common clinical
manifestations of all upper urinary tract lesions. In the present
study, 6 patients (60%) and 2 patients (20%) complained
primarily of gross hematuria and loin pain, respectively.
However, this disease can also be asymptomatic, which was
demonstrated in 2 of our patients, and may be diagnosed during
unrelated clinical investigations. Preoperative diagnosis of IP
is difficult. An IVU is used to identify filling defects or signs
of obstruction, however, these findings are non-specific. Due
to the intact layer of histologically normal urothelium that
covers the IP lesion, it is not surprising that the cytological
morphology falls within the normal or mild atypia range. In
a literature review regarding IP, it was reported that urine
cytology was specified in 8% of cases (22 of 277) (8). In our
experience, cytology does not appear to be useful in diagnosis
and an accurate diagnosis requires a biopsy and visualization
through endoscopic examination, which we consider is more
sensitive than indirect radiographic studies. In this study,
2 patients underwent ureteroscopic evaluation and biopsies
made the nature of the lesions evident preoperatively. With the
development of flexible ureteropyeloscopy, it is now possible
to examine the entire upper urinary tract. Certain authors have
noted that IP lesions have a gross appearance described as
‘broad stalked’, ‘more solid’ or ‘less papillary’ in comparison
to transitional papillary tumors. The endoscopic procedure
with biopsy provides a preoperative diagnosis and therapeutic
indications, which are able to free the patient from unneces-
sary nephroureterectomy.

Treatment of upper urinary tract IP remains controversial.
Various surgical procedures are used, such as total nephro-
ureterectomy, partial resection of the ureter and endoscopic
surgery. In the past, numerous cases have been treated
aggressively with nephroureterectomy, which was performed
in 60% of the cases in this study. With the development of
endoscopy, endoscopical local excision of ureteral IP is
considered adequate treatment by certain experts (9), as
well as partial resection of the ureter, providing that the TP
is positively diagnosed prior to or during surgery. However,
differentiating ureteral IP from urothelial carcinoma and
coexistence of malignancy, still complicate the preoperative
diagnosis. Laparoscopy is also a minimally invasive approach
in comparison with open surgery. It maintains the ability to
obtain pathological diagnosis and intraoperative assessment
and provides a definitive treatment, such as primary excision,
segmental ureterectomy or nephroureterectomy.

The etiology of IP is not yet clearly understood. Several
studies have argued the importance of inflammatory
causative factors, which is further supported by its close
histological resemblance to cystitis cystica, proliferative
cystitis and glandularis (10). Sung et al also suggested that
the correlation between IP and smoking required further
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investigation (11). In their study, 61% (28 of 46) of patients,
had a history of smoking (11). In our study, 50% (5 of 10) of
patients had a history of smoking. Kunze er al subdivided IP
into two morphologically distinct types. Firstly, a glandular
type, which is composed of nests of urothelium with either
pseudoglandular spaces or true glandular elements containing
mucicarminophilic secretions and mucous-secreting cells.
Secondly, a trabecular type, which is composed of anasto-
mosing cords and trabeculae of urothelial cells invaginating
the lamina propria (4). Although marked cytological atypia
favors a diagnosis of inverted urothelial carcinoma, focal mild
cytological atypia is considered acceptable in IP. Broussard
reported that cases harboring focal cytologic atypia (less than
5%) did not demonstrate significant cell proliferation charac-
teristics, and there was no tumor recurrence or progression to
urothelial carcinoma found during the follow-up (12).

A debate over the appropriate classification of IP as either
a true benign neoplasm or a urinary malignant precursor
lesion, has existed since its first description. The histological
appearance, its rare multiplicity (observed in 15 of 277, 5.4%,
of patients) and its low recurrence rate (approximately 1-7% of
cases), provide evidence to favor the benign classification of IP.
Certain authors have concluded that IP does not appear to be
a risk factor for TCC and to the best of our knowledge, there
are no reported cases of invasion or metastasis by IP. However,
sporadic cases of IP with concurrent urothelial carcinoma
or malignant features, have also been recently documented,
rendering the clinical image of this entity controversial.
Cheng et al have reported that the incidence of associated
synchronous urothelial carcinoma and subsequent urothelial
carcinoma in the lower urinary tract IP was 6 and 3%, respec-
tively (13). More notably, in a group of 73 patients, 16 (22%)
appeared to have concomitant previous TCC (8). Therefore,
there is a strong association of IP and urothelial malignancy
in the upper tract. The frequency of synchronous malignancy
in ureteric IP was reported to be three times the frequency
of that found in similar lesions in the bladder. Spevack et al
have reported that 7 of 30 (23%) cases of upper urinary tract
IP were complicated with TCC at a different location or time
(14). Complication with TCC was also found in 1 patient in
this study. Concordance with or a history of TCC in patients
with an IP suggests that the two types of tumors share certain
causative factors. It was also recommended that the possibility
of TCC complication should be taken into consideration when
the lesion in the upper urinary tract is larger than 20 mm, even
with a diagnosis made by biopsy prior to and during surgery.
Therefore, there is a correlation between IP and TCC to some
extent, although IP is generally considered to be a benign
lesion. The malignant potential of IP lesions remain ambiguous
due to the unknown etiology and low incidence rate.

Since the recognition of IP as a distinct lesion of the urinary
tract, clinical follow-up appears to be necessary following exci-
sion, despite the uncertainty regarding the method and length.
Certain authors have argued that surveillance protocols, as
rigorous as those employed in the management of urothelial
carcinoma, appear unnecessary for this benign entity due to its
low incidence of recurrence and markedly favorable prognosis
during follow-up (8,11). However, it is accepted by the majority
of authors that the patients should be followed with endoscopy
and radiographic studies similar to those observed in patients
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with low-grade TCC (15), particularly in upper urinary tract
IP cases. As a surveillance protocol of the upper urinary tract
IP, we recommend cystoscopy and ultrasonic scans every 6
months for the first 2 years, and then annually. This is due to
the fact that the time to recurrence in the majority of cases is
no more than 2 years following surgery.

In conclusion, IP of the upper urinary tract is a rare and
benign lesion. The 10 cases presented in this study support
previous findings regarding male predominance, multiplicity
and difficulty with preoperative diagnosis. We have reason to
consider that certain cases of the upper urinary tract IP are
able to recur and have a malignant potential. The finding of
an IP in any part of the urinary tract should alert the urologist
to conduct an investigation of the entire urinary tract. They
should also emphasize to the patient the necessity for close
clinical follow-up, particularly when concurrent TCC presents.
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