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1. INTRODUCTION

The last European Association of Urology (EAU) guidelines on upper urinary tract tumours known as upper tract
urothelial carcinomas (UTUCs) were published in 2011 (1). The EAU Guidelines Working Panel for UTUCs has
prepared the current guidelines to provide evidence-based information for the clinical management of these
rare tumours and to help clinicians incorporate these recommendations into their practice. The current update
is based on a structured literature search.

2. METHODOLOGY

2.1 Data identification

A Medline search was performed on urothelial malignancies and UTUC management using combinations of
the following terms: urinary tract cancer; urothelial carcinomas; upper urinary tract; urothelial carcinoma; renal
pelvis; ureter; chemotherapy; nephroureterectomy; adjuvant treatment; neoadjuvant treatment; recurrence;
risk factors; nomogram; and survival. The publications concerning UTUCs were mostly retrospective,
including some large multicentre studies. Due to the scarcity of randomised data, articles were selected for
these guidelines based on the following criteria: evolution of concepts, intermediate- and long-term clinical
outcomes, study quality, and relevance. Older studies were included selectively if they were historically relevant
or if data were scarce in recent publications. To facilitate evaluation of the quality of information provided,
levels of evidence (LE) and grades of recommendation (GR) were inserted according to general principles of
evidence-based medicine (EBM) (2).

2.2 Publication history

A first guidelines publication on upper urinary tract tumours was presented in 2004 (3). This document was
updated and included in the EAU Guidelines compilation print in 2011. The current 2013 publication presents a
limited update of the 2011 document.

This document was peer reviewed prior to publication.
23 Potential conflict of interest statement

The expert panel have submitted potential conflict of interest statements which can be viewed on the EAU
website: http://www.uroweb.org/guidelines/online-guidelines/.

3. EVIDENCE SYNTHESIS

3.1 Epidemiology

Urothelial carcinomas are the fourth most common tumours after prostate (or breast), lung and colorectal
cancer (4,5). They can be located in the lower urinary tract (bladder and urethra) or upper urinary tract
(pyelocaliceal cavities and ureter). Bladder tumours account for 90-95% of urothelial carcinomas and are
the most common malignancy of the urinary tract (1,5). However, UTUCs are uncommon and account for
only 5-10% of urothelial carcinomas (4,6). The estimated annual incidence of UTUCs in western countries is
about two new cases per 100,000 inhabitants. Pyelocaliceal tumours are about twice as common as ureteral
tumours. In 17% of cases, concurrent bladder cancer is present (7). Recurrence of disease in the bladder
occurs in 22-47% of UTUC patients (8-10), whereas recurrence in the contralateral upper tract is observed in
2-6% (11,12).

The natural history of UTUCs differs from that of bladder cancer: 60% of UTUCs are invasive at
diagnosis compared with only 15-25% of bladder tumours (13,14). UTUCs have a peak incidence in people in
their 70s and 80s, and they are three times more prevalent in men than in women (15,16).

There are familial/hereditary cases of UTUCs linked to hereditary non-polyposis colorectal carcinoma
(HNPCC) (17). Among patients with UTUCs, HNPCC cases can be screened during a medical interview
(18). There is a suspicion of hereditary UTUC if the patient is < 60 years of age, has a personal history of an
HNPCC-associated cancer, a first-degree relative aged < 50 years with HNPCC-associated cancer, or two
first-degree relatives with HNPCC-associated cancer (18). These patients should undergo DNA sequencing to
identify hereditary cancers that have been misclassified as sporadic cancers by insufficient clinical data (19).
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The presence of other HNPCC-associated cancers should also be evaluated. These patients should be closely
monitored, and genetic counselling is advocated (17,19).

3.2 Risk factors

Many environmental factors contribute to the development of UTUCs (20,21). Some are similar to those
associated with bladder cancer, whereas others are more specific for UTUC. Tobacco and occupational
exposure remain the principal exogenous risk factors for developing these tumours. Exposure to tobacco
increases the relative risk of developing UTUC from 2.5 to 7 (20,21). UTUC “amino tumours” are related to
occupational exposure to certain aromatic amines. These aromatic hydrocarbons are used in many industries
(e.g., dyes, textiles, rubber, chemicals, petrochemicals, and coal). They are responsible for the carcinogenicity
of certain chemicals, including benzidine and -naphthalene. These two chemicals have been banned since
the 1960s in most industrialised countries. In most cases, UTUCs are secondary to an amino tumour of the
bladder. The average duration of exposure needed to develop a UTUC is approximately 7 years, with a latency
period of about 20 years following the termination of exposure. The estimated risk (odds ratio) of developing
UC after exposure to aromatic amines is 8.3 (21,22).

Upper urinary tract tumours resulting from phenacetin consumption almost disappeared after the
product was banned in the 1970s (21).

Although the incidence of Balkan endemic nephropathy is also on the decline, roles have been
proposed for aristolochic acid and the consumption of Chinese herbs in the pathophysiology and induction,
respectively, of this nephropathy (23-26). Several studies have revealed the carcinogenic potential of
aristolochic acid contained in Aristolochia fangchi and Aristolochia clematis (plants endemic to the Balkans).
This acid contains a set of highly toxic nitrophenolate derivatives that exhibit a powerful mutagenic action due
to their ability to make up covalent links with cell DNA. The aristolochic acid derivative d-aristolactam causes a
specific mutation in the p53 gene at codon 139. This mutation is very rare in the non-exposed population and is
predominant in patients with nephropathy due to Chinese herbs or Balkan endemic nephropathy who present
with UTUC (21,23,24).

A high incidence of UTUC has also been described in Taiwan, especially in the population on the
southwest coast of the island, and represents 20-25% of UCs in the region (21,24). The association of UTUC
with blackfoot disease and arsenic exposure remains unclear in this patient population (21,24).

Differences in the ability to counteract carcinogens may contribute to host susceptibility and the risk
of developing UC. Although it is not unusual that a genotype confers protection for an organ and increases the
risk for another, UTUC may share some risk factors or molecular disruption pathways with bladder UC, but
each has its own specific features. Certain genetic polymorphisms are associated with an increased risk of
cancer or faster disease progression, thus, there is variability in inter-individual susceptibility to the risk factors
just mentioned. Only two polymorphisms specific to UTUC have been reported so far (27,28). A variant allele,
SULT1A1*2, which reduces sulfotransferase activity, and a polymorphism located at the T allele of rs9642880
on chromosome 8g24 enhance the risk of developing UTUC.

3.3 Histology and classification

3.3.1  Histological types

More than 95% of UCs are derived from the urothelium and correspond to UTUCs or bladder tumours (13,29).

With regard to UTUCs, morphological variants have been described that are more often observed in urothelial

kidney tumours. These variants always correspond to high-grade tumours, and such UCs are associated

with one of the following variants: micropapillary, clear cell, neuroendocrine, and lymphoepithelial (29,30).

Collecting-duct carcinoma has similar characteristics to UTUC because of its common embryologic origin (31).
Upper urinary tract tumours with pure non-urothelial histology are exceptions (32,33) but a variant can

be seen in nearly 25% of cases (34). Squamous cell carcinomas of the upper urinary tract represent < 10%

of pyelocaliceal tumours and are even rarer within the ureter. Squamous cell carcinoma of the urinary tract is

associated with chronic inflammatory and infectious disease arising from stones in the urinary tract (29,30).

Other histological subtypes are adenocarcinomas (< 1%), small cell carcinomas, and sarcomas.

3.3.2  Classification

The classification and morphology of UTUCs are similar to those of bladder carcinomas (13). It is possible to
distinguish between non-invasive papillary tumours (papillary urothelial tumours of low malignant potential, low-
grade papillary UC, high-grade papillary UC), flat lesions (carcinoma in situ (CIS)), and invasive carcinomas. All
variants of urothelial tumours described in the bladder can also be observed in the upper urinary tract (34).

3.3.2.1 Tumour Node Metastasis staging

Table 1 presents the Union Internationale Contre le Cancer (UICC) 2009 Tumour Node Metastasis (TNM)
classification used throughout these guidelines (35).
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According to the TNM classification, the regional lymph nodes that should be considered are the
hilar, abdominal para-aortic, and paracaval nodes, and, for the ureter, the intrapelvic nodes. Laterality does not
affect the N classification.

There is an interest to use a renal pelvic pT3 subclassification to discriminate between microscopic
infiltration of the renal parenchyma (pT3a) versus macroscopic infiltration or invasion of peripelvic adipose
tissue (pT3b) (34,36). pT3b UTUCs are more likely to have aggressive pathological features and have a higher
risk of recurrence (34,36).

Table 1: TNM classification 2009 for UTUC (35)*

T - Primary tumour

X Primary tumour cannot be assessed

TO No evidence of primary tumour
Ta Non-invasive papillary carcinoma
Tis CIS

T Tumour invades subepithelial connective tissue

T2 Tumour invades muscle

T3 (Renal pelvis) Tumour invades beyond muscularis into peripelvic fat or renal parenchyma
(Ureter) Tumour invades beyond muscularis into periureteric fat

T4 Tumour invades adjacent organs or through the kidney into perinephric fat

N - Regional lymph nodes

NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Metastasis in a single lymph node 2 cm or less in the greatest dimension

N2 Metastasis in a single lymph node more than 2 cm but not more than 5 cm in the greatest dimension
or multiple lymph nodes, none more than 5 cm in greatest dimension

N3 Metastasis in a lymph node more than 5 cm in greatest dimension

M - Distant metastasis

MO No distant metastasis

M1 Distant metastasis

*All EAU guidelines advocate the TNM system of tumour classification.

3.3.2.2 Tumour grade

Until 2004, the most common classification used was the World Health Organization (WHO) classification
of 1973, which distinguished only three grades (G1, G2 and G3) (37). In recent years, molecular biological
data have allowed for further distinction between different tumour groups and the development of a new
classification system that better reflects the potential growth of these tumours (38). Thus the 2004 WHO
classification now takes histological data into account to distinguish among three groups of non-invasive
tumours: papillary urothelial neoplasia of low malignant potential; low-grade carcinomas; and high-grade
carcinomas. There are almost no tumours of low malignant potential in the upper urinary tract (29,30).

34 Symptoms

The diagnosis of UTUC may be fortuitous or related to the exploration of symptoms. The symptoms are
generally restricted (39). The most common symptom of UTUC is gross or microscopic haematuria (70-80%)
(40). Flank pain occurs in 20-40% of cases, and a lumbar mass is present in 10-20% (41,42). However,
systemic symptoms (altered health condition including anorexia, weight loss, malaise, fatigue, fever, night
sweats, or cough) associated with UTUC should prompt consideration of a more rigorous metastatic evaluation
(41,42).

3.5 Diagnosis

3.5.1 Imaging

3.5.1.1 Computed tomography urography

Computed tomography (CT) urography is the imaging technique with the highest diagnostic accuracy for
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UTUC and has replaced intravenous excretory urography and ultrasonography as the first-line imaging test for
investigating high-risk patients (40). The sensitivity of CT urography for UTUC is reported to range from 0.67
to 1.0 and specificity from 0.93 to 0.99 depending on the technique used (43-50). Attention to technique is
therefore very important for optimum results.

Computed tomography urography of the urinary tract acquires at least one image series during the
excretory phase, usually 10-15 min, following the administration of intravenous contrast medium (51). Rapid
acquisition of thin sections allows high-resolution isotropic images to be produced that can be viewed in
multiple planes to assist with diagnosis without degradation of resolution (52,53).

Computed tomography urography can also detect wall thickening of the renal pelvis or ureter, which
is a sign of UTUC, even when there is no luminal mass effect, but flat lesions are not detectable unless they
exert a mass effect or cause urothelial thickening (54). The secondary sign of hydronephrosis on imaging in the
presence of UTUC is associated with advanced pathological disease and poorer oncological outcomes (51,55).

3.5.1.2 Magnetic resonance imaging
Magnetic resonance (MR) urography is indicated in patients who cannot undergo CT urography usually when
radiation or iodinated contrast media are contraindicated (56). The sensitivity of MR urography is 75% after
contrast injection for tumours < 2 cm (56). Magnetic resonance urography with certain gadolinium-based
contrast media is contraindicated in selected patients with severe renal impairment (< 30 ml/min creatinine
clearance), due to the risk of nephrogenic systemic fibrosis.

Computed tomography urography is generally preferred to MR urography for diagnosing UTUCs in
terms of greater diagnostic accuracy, lower cost, and greater patient acceptability.

3.5.2  Cystoscopy and urinary cytology

Positive urine cytology is highly suggestive of UTUC when bladder cystoscopy is normal and if CIS of the
bladder or prostatic urethra has been largely excluded (e.g., by biopsies of any suspicious lesion, possibly
guided by photodynamic diagnosis) (13,57). Cytology is less sensitive for UTUC than for bladder tumours, even
for high-grade lesions, and it should ideally be performed in situ (i.e., in the renal cavities) (58). Retrograde
ureteropyelography (through a ureteral catheter or during ureteroscopy) remains an option for the exclusion of
a tumour in the upper urinary tract (44,59). However, urinary cytology of the renal cavities and ureteral lumina
should preferably be performed prior to application of larger amounts of contrast agent for retrograde uretero-
and pyelography, because it may deteriorate cytological specimens.

The sensitivity of fluorescence in situ hybridisation (FISH) for the identification of molecular
abnormalities characterising UTUCs parallels its performance in bladder cancer; however, the preponderance
of low-grade recurrent disease in the population undergoing surveillance and minimally-invasive therapy for
UTUCs may limit its usefulness (60,61). In addition, FISH appears to have limited value for upper UTUCs
surveillance (60,61).

3.5.3  Diagnostic ureteroscopy

Flexible ureteroscopy is used to visualise and biopsy the ureter, renal pelvis and collecting system with a
technical success approaching 95%. Such ureteroscopic biopsies can determine tumour grade in 90% of
cases with a low false-negative rate regardless of the size of the sample (62). Undergrading may occur from
the diagnostic biopsy, making intensive follow-up a requirement if renal sparing treatments are selected (63).
Ureteroscopy also facilitates selective ureteral sampling for cytology in situ (59,64,65).

Flexible ureteroscopy is especially useful when there is diagnostic uncertainty, when conservative
treatment is being considered, or in patients with a solitary kidney. If available, ureteroscopy and biopsy should
be performed in the preoperative assessment of any UTUC patient. Combining ureteroscopic biopsy grade,
diagnostic imaging findings such as hydronephrosis, and urinary cytology may help decision making on radical
nephroureterectomy (RNU) versus endoscopic treatment (64,66).

Technical developments in flexible ureteroscopes and the use of novel imaging techniques improve
visualisation and diagnosis of flat lesions. Narrow band imaging appears to be the most promising technique
but results are still preliminary (66,67). Table 2 lists the recommendations.
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Table 2: Guidelines for the diagnosis of UTUC

Recommendations GR

Urinary cytology

Cystoscopy to rule out a concomitant bladder tumour

CT urography

Diagnostic ureteroscopy and biopsy

o0 |> | > | >

Retrograde ureteropyelography

CT urography = Computed tomography urography

3.6 Prognostic factors

UTUGs that invade the muscle wall usually have a very poor prognosis. The 5-year specific survival is < 50%
for pT2/pT3 and < 10% for pT4 (67,68). This section briefly describes the currently recognised prognostic
factors (69).

3.6.1 Tumour stage and grade

According to the most recent classifications, the primary recognised prognostic factors are tumour stage and
grade (64,69-71). Extranodal extension appears to be a powerful predictor of clinical outcomes in patients with
UTUCs and positive lymph node metastases (72).

3.6.2 Age and sex

Sex is no longer considered an independent prognostic factor that influences UTUC mortality (15,69,73).
Conversely, patient age is still considered an independent prognostic factor because older age at the time of
RNU is associated with decreased cancer-specific survival (LE: 3) (69,74). However, chronologic age alone
should not be an absolute exclusion criterion for the treatment of potentially curable UTUC but rather overall
life expectancy. A significant proportion of elderly patients can still be cured with RNU (74). This suggests that
chronological age alone is an inadequate indicator of outcomes in older UTUC patients (74,75).

3.6.3  Ethnicity
There are differences in clinicopathological characteristics of tumours between Caucasian and Japanese
patients. However, race and ethnicity are not so far recognised as independent factors for survival (LE: 3) (76).

3.6.4  Tumour location

According to the most recent findings, the initial location of the tumour within the upper urinary tract (e.g.,
ureter vs. renal pelvis) is a prognostic factor (77-79) (LE: 3). There is a prognostic impact of tumour location
when adjusted for tumour stage: ureteral and multifocal tumours have a worse prognosis than renal pelvic
tumours (69,78-80).

3.6.5 Tobacco consumption
Smoking intensity (long-term exposure) and being a smoker at diagnosis increases the risk for poor oncological
outcomes (LE: 3) (81-83).

3.6.6 Lymphovascular invasion

Lymphovascular invasion is present in approximately 20% of UTUCs and an independent predictor of survival
(84,85). Lymphovascular invasion status should be systematically included and specifically reported in the
pathologic report of all RNU specimens (LE: 3) (84,86).

3.6.7  Surgical margins

Positive surgical margin after RNU appears to be a significant factor for developing subsequent UTUC
metastases (LE: 3). Pathologists should look for, and report on, positive margins at the level of ureter
transsections, bladder cuff and around the tumour if the tumour is > T2. (87).

3.6.8  Other factors
Extensive tumour necrosis is an independent predictor of clinical outcomes in patients who undergo RNU.
Extensive tumour necrosis can be defined as > 10% of the tumour area (LE: 3) (88,89).

The tumour architecture (e.g., papillary vs. sessile) of UTUCs appears to be associated with the
prognosis after RNU. A sessile growth pattern is associated with the worst outcomes (LE: 3) (90,91).

The presence of concomitant CIS in patients with organ-confined UTUC is associated with a higher
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risk of recurrent disease and cancer-specific mortality (LE: 3) (92,93). Similar to lower tract urothelial carcinoma,
concomitant CIS is an independent predictor of worse outcomes in organ-confined disease (94). A previous
history of bladder CIS is associated with increased risk of recurrence and death from UTUCs (LE: 3) (95).
The American Society of Anesthesiologists (ASA) score also significantly correlates with cancer-
specific survival after RNU (LE: 3) (96) but ECOG performance status correlates only with overall survival (97).
Obesity and higher body mass index adversely affect cancer-specific outcomes in patients with
UTUCs (LE: 3) (98).

3.6.9  Molecular markers
Several research groups are working on UTUC characteristics and carcinogenesis pathways. Several studies
have investigated the prognostic impact of various tissue-based markers that are related to cellular processes
such as cell adhesion (E-cadherin and CD24), cell differentiation (Snail and epidermal growth factor receptor)
angiogenesis (hypoxia-inducible factor-1a and metalloproteinases), cell proliferation (Ki67), epithelial-
mesenchymal transition (snail), mitosis (Aurora-A), apoptosis (Bcl-2 and survivin) and vascular invasion
(récepteur d’origine nantais RON) and c-met protein MET) (69,99-102). However, because of the rarity of the
disease, the main limitations shared by these studies are their retrospective nature and their small sample size.

Microsatellite instability (MSI) is an independent molecular maker used for tumour prognosis (103). In
addition, MSI can help detect germ-line mutations, allowing for the detection of possible hereditary cancers
(7).

To date, none of the markers has fulfilled the clinical and statistical criteria necessary to support their
introduction in daily clinical decision making.

3.7 Prediction and risk stratification
Available accurate predictive tools are rare in UTUCs.

There are two available models in a preoperative setting: one for the prediction of locally advanced
cancer that could guide the extent of lymph node dissection at the time of RNU (104); and one for selection of
non-organ-confined UTUCs that are likely to benefit from nephroureterectomy (105).

Additionally there are two nomograms that can predict survival rates in a postoperative setting based
on standard pathological features: one coming from an international group (106) and the other one built from a
European population only (107).

3.8 Treatment

3.8.1 Localised disease

3.8.1.1 Radical nephroureterectomy

Radical nephroureterectomy with excision of the bladder cuff is the gold standard treatment for UTUC,
regardless of the location of the tumour in the upper urinary tract (LE: 3) (14). The RNU procedure must comply
with oncological principles, which consist of preventing tumour seeding by avoiding entry into the urinary tract
during tumour resection (14). Resection of the distal ureter and its orifice is performed because it is a part of
the urinary tract with considerable risk of tumour recurrence. After removal of the proximal part, it is almost
impossible to image or approach it by endoscopy during follow-up. Recent publications on survival after RNU
have concluded that removal of the distal ureter and bladder cuff is beneficial (108-110).

McDonald et al. presented the pluck technique in 1952, but it was not until 1995 (111) that the
usefulness of an endoscopic approach to the distal ureter was emphasised, and then several other alternative
techniques were reconsidered to simplify resection of the distal ureter: stripping, transurethral resection of
the intramural ureter, and intussusception techniques (11,109). Apart from ureteral stripping, none of these
techniques is inferior to excision of the bladder cuff (LE: 3) (74-76,78). Nevertheless, the endoscopic approach
is clearly associated with a higher risk of subsequent bladder recurrence (112).

A delay between diagnosis and removal of the tumour may increase the risk of disease progression.
However the cut-off has been disputed between 45 days and 3 months and it remains a moot point (LE: 3)
(113-115).

Lymph node dissection (LND) associated with RNU is of therapeutic interest and allows for optimal
staging of the disease (LE: 3) (116,117). However, the anatomical sites of LND have not yet been clearly
defined. The LND template is likely to have a greater impact on patient survival than the number of lymph
nodes removed (118).

Lymph node dissection appears to be unnecessary in cases of TaT1 UTUCs because it was reported
to be retrieved in 2.2% T1 versus 16% pT2-4 tumours (117). In addition, a continuous increase in the
probability of lymph-node-positive disease related to pT classification has been described (117). However,
these data are retrospective; consequently, under-reporting of the true rate of node-positive disease is likely. It
is not yet possible to standardise either indication or extent of LND. However, LND can be achieved according
to lymphatic drainage as follows: LND medially to the ureter in ureteropelvic tumour, retroperitoneal LND in
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case of higher ureteral tumour and/or tumour of the renal pelvis (i.e., right side: border vena cava and left side:
border aorta) (116-118).

The laparoscopic RNU has not yet achieved final proof of its safety. There are early reports of
retroperitoneal metastatic dissemination and dissemination along the trocar pathway when large tumours were
manipulated in a pneumoperitoneal environment (119,120).

Several precautions must be taken when operating with a pneumoperitoneum because it may increase
tumour spillage:

. Entering the urinary tract should be avoided.

. Direct contact of the instruments with the tumour should be avoided.

. Laparoscopic RNU must take place in a closed system. Morcellation of the tumour should be avoided,
and an endobag is necessary to extract the tumour.

. The kidney and ureter must be removed en bloc with the bladder cuff.

. Invasive or large (T3/T4 and/or N+/M+) tumours are contraindications for laparoscopic RNU, until

proven otherwise.
Recent data show a tendency towards equivalent oncological outcomes after either laparoscopic or open RNU
(121-126). In addition, the laparoscopic approach appears to be superior to open surgery only with regard to
functional outcomes (LE: 3) (121-126). Only one prospective randomised study of 80 patients has provided
evidence that laparoscopic RNU is not inferior to open RNU for non-invasive UTUC (LE: 2) (127). In addition,
it has been demonstrated that oncological outcomes after RNU have not changed significantly over the past
three decades despite staging and surgical refinements (LE: 3) (128). Recommendations are listed in Table 3.

Table 3: Guidelines for radical management of UTUC: RNU

Indications for RNU for UTUC GR
Suspicion of infilirating UTUC on imaging

High-grade tumour (urinary cytology)

Multifocality (with two functional kidneys)

W | W W T

Non-invasive but large (i.e. > 2 cm) UTUC
Techniques for RNU for UTUC

Open and laparoscopic access are equivalent in terms of efficacy

Bladder cuff removal is imperative

Several techniques for bladder cuff excision are acceptable, except stripping

Lymphadenectomy is recommended in case of invasive UTUC

W oOoo0|>» W

Postoperative instillation (chemotherapy) is recommended after RNU to avoid bladder recurrence

3.8.1.2 Conservative surgery

Conservative surgery for low-risk UTUCs allows preservation of the upper urinary renal unit while sparing

the patient the morbidity associated with open radical surgery. Conservative management of UTUCs can be
considered in imperative cases (renal insufficiency or solitary functional kidney) or in elective cases (when

the contralateral kidney is functional) for low-grade, low-stage tumours (LE: 3) (110,129,130). The choice of
technique depends on technical constraints, the anatomical location of the tumour, and the experience of the
surgeon.

3.8.1.2.1 Ureteroscopy
Endoscopic ablation can be considered in highly selected cases and in these situations (131-133):

o A flexible rather than a rigid ureteroscope, laser generator (134), and pliers (pluck) for biopsies are
available (LE: 3) (132,135).

. The patient is informed of the need for closer, more stringent surveillance.

. A complete resection of the tumour is strongly advocated.

However there is a risk of understaging and undergrading the disease with pure endoscopic management.

3.8.1.2.2 Segmental resection

Segmental ureteral resection with wide margins provides adequate pathological specimens for definitive
staging and grade analysis while also preserving the ipsilateral kidney. Ureteroureterostomy is indicated for
non-invasive, low-grade tumours of the proximal ureter or mid-ureter that cannot be removed completely by
endoscopic means (i.e., size or multiplicity) and for high-grade or invasive tumours when renal sparing surgery
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(RSS) for preservation of renal function is a goal (LE: 3). High-grade tumours of the proximal ureter or mid-
ureter should undergo RNU with excision of bladder cuff when possible. Complete distal ureterectomy and
neocystostomy is indicated for non-invasive, low-grade tumours in the distal ureter that cannot be removed
completely by endoscopic means (i.e., size or multiplicity) and for high-grade, locally-invasive tumours (LE: 3)
(136-138). For both ureteroureterostomy and complete distal ureterectomy and neocystostomy it is necessary,
however, to ensure that the area of tissue around the tumour is not invaded. Segmental resection of the iliac
and lumbar ureter is associated with a failure rate greater than that for the distal pelvic ureter (136-138). Open
resection of tumours of the renal pelvis or calices has almost disappeared. Resection of pyelocaliceal tumours
is technically difficult, and the recurrence rate is higher than for tumours of the ureter.

3.8.1.2.3 Percutaneous access

Percutaneous management can be considered for low-grade or non-invasive UTUCs in the renal cavities

(LE: 3) (132,139,140). This treatment option may be offered to patients with low-grade tumours in the lower
caliceal system that are inaccessible or difficult to manage by ureteroscopy. A theoretical risk of seeding
exists in the puncture tract and in perforations that may occur during the procedure. This approach, however,
is being progressively abandoned due to enhanced materials and advances in distal-tip deflection of recent
ureteroscopes (132,139,140).

3.8.1.3 Adjuvant topical agents
The antegrade instillation of bacillus Calmette-Guérin vaccine or mitomycin C in the upper urinary tract by
percutaneous nephrostomy via a three-valve system open at 20 cm (after complete eradication of the tumour)
is technically feasible after conservative treatment of UTUCs or for the treatment of CIS (LE:3) (141). Retrograde
instillation through a ureteric stent or with the help of the reflux obtained from a double J stent have also been
used (142), but it can be dangerous due to possible ureteric obstruction and consecutive pyelovenous influx
during instillation/perfusion. The medium-term results are similar to those observed for the treatment of bladder
tumours but have not been confirmed in long-term studies (LE: 3) (141,142).

One prospective randomised study of 144 patients has provided evidence that a single postoperative
dose of intravesical mitomycin reduces the risk (i.e., absolute risk 11%) of a bladder tumour within the first year
following RNU (LE: 2) (143). Table 4 lists the recommendations.

Table 4: Guidelines for conservative management of UTUC

Indications for conservative management of UTUC GR
Unifocal tumour B
Tumour size less than 1 cm B
Low-grade tumour (cytology or biopsies) B
No evidence of an infiltrative lesion on CT urography B
Understanding of close follow-up B
Techniques used in conservative management of UTUC

Laser should be used in case of endoscopic treatment C
Flexible ureteroscopy is preferable over rigid ureteroscopy C
A percutaneous approach remains an option in small low-grade caliceal tumours unsuitable for C
ureteroscopic treatment

Ureteroureterostomy is indicated for non-invasive low-grade tumours of the proximal ureter or mid- C
ureter that cannot be removed completely by endoscopic means, and for high-grade or invasive

tumours when RSS for preservation of renal function is a goal

Complete distal ureterectomy and neocystostomy is indicated for non-invasive, low-grade tumours in |C
the distal ureter that cannot be removed completely by endoscopic means and for high-grade, locally-
invasive tumours

3.8.2  Advanced disease

3.8.2.1 Nephroureterectomy

There are no benefits of RNU in metastatic (M+) disease, although it can be considered a palliative option
(LE: 3) (14,117).

3.8.2.2 Chemotherapy
UTUCs are urothelial tumours, therefore, platinum-based chemotherapy is expected to produce similar results
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to those seen in bladder cancer. Several platinum-based chemotherapy regimens have been proposed (144).
However, adding chemotherapy-related toxicity, particularly nephrotoxicity from platinum derivatives, to a
population with already impaired postsurgical renal function may also be related to the reduced survival in
these patients (145,146). In addition, not all the patients receive this treatment because of comorbidity and
impaired renal function after radical surgery.

Contrary to what has been demonstrated for bladder cancer, there have been no reported effects of
neoadjuvant chemotherapy for UTUCs in the only study published to date (147). Although survival data need to
mature and longer follow-up is awaited, current preliminary data provide justification for the sustained support
of trials using this strategy in UTUCs.

Adjuvant chemotherapy can somehow achieve a recurrence-free rate of up to 50% but has clearly
no impact on survival (148,149). Further data are awaited from the ongoing prospective randomised POUT
trial (PeriOperative chemotherapy or sUrveillance in upper Tract urothelial cancer) (150). Data are currently
insufficient to provide any recommendations.

3.8.2.3 Radiotherapy

Adjuvant radiotherapy may improve local control of the disease (151). When given in combination with
cisplatinum, it may result in longer disease-free and overall survival (152) (LE: 3). Radiotherapy appears to be
scarcely relevant nowadays both as a unique therapy and associated with chemotherapy as adjuvant therapy

(Fig. 1).

Fig. 1: Proposed flowchart for the management of UTUC

UTuC

1

Diagnostic evaluation: CT-urography,
urinary cytology, cystoscopy
retrograde pyelography
I

y
+/- flexible ureteroscopy with A 4

biopsies Gold standard treatment:
Radical nephroureterectomy

'

h 4
- Unifocal tumour
- Size<1cm

- Low-grade tumour .
- Non-invasive aspect on MDCT- Open Laparoscopic

urography

Conservative management:
ureteroscopy, segmental resection

l Recurrence

Close and stringent follow-up

MDCT = multidetector computed tomography

3.9 Follow-up
Stringent follow-up of UTUC patients after surgical treatment is mandatory to detect metachronous bladder
tumours (in all cases), local recurrence, and distant metastases (in the case of invasive tumours).

When RNU is performed, local recurrence is rare, and the risk of distant metastases is directly
related to the risk factors listed previously. The reported recurrence rate within the bladder after treatment of
a primary UTUC varies considerably from 22 to 47% (8,10). Thus, the bladder should be observed in all cases.
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The surveillance regimen is based on cystoscopy and urinary cytology for at least 5 years (8-10). Bladder
recurrence should not be considered as distant recurrence.

When conservative treatment is performed, the ipsilateral upper urinary tract requires careful follow-up
due to the high risk of recurrence (129,133,135). Despite notable improvements in endourological technology,
the follow-up of patients treated with conservative therapy is difficult, and frequent and repeated endoscopic
procedures are necessary.

Table 5 lists the recommended follow-up schedules.

Table 5: Guidelines for follow-up of UTUC patients after initial treatment

After RNU, over at least 5 years GR
Non-invasive tumour

Cystoscopy/urinary cytology at 3 months and then yearly C
CT every year C
Invasive tumour

Cystoscopy/urinary cytology at 3 months and then yearly C
CT urography every 6 months over 2 years and then yearly C

After conservative management, over at least 5 years

Urinary cytology and CT urography at 3 and 6 months, and then yearly C

Cystoscopy, ureteroscopy and cytology in situ at 3 and 6 months, and then every 6 months over 2 C
years, and then yearly

4. CONCLUSIONS

These renewed UTUC guidelines contain information for the diagnosis and treatment of individual patients
according to a current, standardised approach. When determining the optimal treatment regimen for their
patients, urologists must take into account each individual patient’s specific clinical characteristics with regard
to renal function including medical comorbidity; tumour location, grade, and stage; and molecular marker
status.

5. REFERENCES

1. Rouprét M, Zigeuner R, Palou J, et al. European guidelines for the diagnosis and management of
upper urinary tract urothelial cell carcinomas: 2011 update. Eur Urol 2011 Apr;59(4):584-94.
http://www.ncbi.nlm.nih.gov/pubmed/21269756

2. Oxford Centre for Evidence-based Medicine Levels of Evidence (May 2009). Produced by Bob
Phillips, Chris Ball, Dave Sackett, Doug Badenoch, Sharon Straus, Brian Haynes, Martin Dawes since
November 1998. Updated by Jeremy Howick March 2009.
http://www.cebm.net/index.aspx?0=1025 [Access date January 2013]

3. Oosterlinck W, Solsona E, van der Meijden AP, et al. EAU guidelines on diagnosis and treatment of
upper urinary tract transitional cell carcinoma. EurUrol 2004 Aug;46(2):147-54.
http://www.ncbi.nim.nih.gov/pubmed/15245806

4. Munoz JJ, Ellison LM. Upper tract urothelial neoplasms: incidence and survival during the last 2
decades. J Urol 2000 Nov;164(5):1523-5.
http://www.ncbi.nim.nih.gov/pubmed/11025695

5. Ploeg M, Aben KK, Kiemeney LA. The present and future burden of urinary bladder cancer in the
world. World J Urol 2009 Jun;27(3):289-93.
http://www.ncbi.nim.nih.gov/pubmed/19219610

12 UROTHELIAL CARCINOMAS OF THE UPPER URINARY TRACT - MARCH 2013



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Siegel R, Naishadham D, Jemal A. Cancer statistics, 2012. CA Cancer J Clin 2012 Jan-
Feb;62(1):10-29.

http://www.ncbi.nIm.nih.gov/pubmed/22237781

Cosentino M, Palou J, Gaya JM, et al. Upper urinary tract urothelial cell carcinoma: location as a
predictive factor for concomitant bladder carcinoma. World J Urol 2012 May. [Epub ahead of print]
http://www.ncbi.nim.nih.gov/pubmed/22552732

Xylinas E, Rink M, Margulis V, et al. Multifocal carcinoma in situ of the upper tract is associated with
high risk of bladder cancer recurrence. Eur Urol 2012 May;61(5):1069-70. [no abstract available]
http://www.ncbi.nim.nih.gov/pubmed/22402109

Zigeuner RE, Hutterer G, Chromecki T, et al. Bladder tumour development after urothelial carcinoma
of the upper urinary tract is related to primary tumour location. BJU Int 2006 Dec;98(6):1181-6.
http://www.ncbi.nim.nih.gov/pubmed/17125475

Novara G, De Marco V, Dalpiaz O, et al. Independent predictors of metachronous bladder transitional
cell carcinoma (TCC) after nephroureterectomy for TCC of the upper urinary tract. BJU Int 2008
Jun;101(11):1368-74.

http://www.ncbi.nim.nih.gov/pubmed/18241252

Li WM, Shen JT, Li CC, et al. Oncologic Outcomes Following Three Different Approaches to the Distal
Ureter and Bladder Cuff in Nephroureterectomy for Primary Upper Urinary Tract Urothelial Carcinoma.
Eur Urol 2010 Jun;57(6):963-9.

http://www.ncbi.nlm.nih.gov/pubmed/20079965

Novara G, De Marco V, Dalpiaz O, et al. Independent predictors of contralateral metachronous upper
urinary tract transitional cell carcinoma after nephroureterectomy: multi-institutional dataset from three
European centers. Int J Urol 2009 Feb;16(2):187-91.

http://www.ncbi.nim.nih.gov/pubmed/19054165

Babjuk M, Oosterlinck W, Sylvester R, et al. EAU guidelines on non-muscle-invasive urothelial
carcinoma of the bladder, the 2011 update. Eur Urol 2011 Jun;59(6):997-1008.
http://www.ncbi.nim.nih.gov/pubmed/21458150

Margulis V, Shariat SF, Matin SF, et al. Outcomes of radical nephroureterectomy: a series from the
Upper Tract Urothelial Carcinoma Collaboration. Cancer 2009 Mar;115(6):1224-33.
http://www.ncbi.nim.nih.gov/pubmed/19156917

Shariat SF, Favaretto RL, Gupta A, et al. Gender differences in radical nephroureterectomy for upper
tract urothelial carcinoma. World J Urol 2011 Aug;29(4):481-6.
http://www.ncbi.nim.nih.gov/pubmed/20886219

Lughezzani G, Sun M, Perrotte P, et al. Gender-related differences in patients with stage | to lll upper
tract urothelial carcinoma: results from the Surveillance, Epidemiology, and End Results database.
Urology 2010 Feb;75(2):321-7.

http://www.ncbi.nim.nih.gov/pubmed/19962727

Rouprét M, Yates DR, Comperat E, et al. Upper urinary tract urothelial cell carcinomas and other
urological malignancies involved in the hereditary nonpolyposis colorectal cancer (lynch syndrome)
tumor spectrum. Eur Urol 2008 Dec;54(6):1226-36.

http://www.ncbi.nim.nih.gov/pubmed/18715695

Audenet F, Colin P, Yates DR, et al. A proportion of hereditary upper urinary tract urothelial
carcinomas are misclassified as sporadic according to a multi-institutional database analysis:
proposal of patient-specific risk identification tool. BJU Int 2012 Jun. [Epub ahead of print]
http://www.ncbi.nlm.nih.gov/pubmed/22703159

Acher P, Kiela G, Thomas K, et al. Towards a rational strategy for the surveillance of patients with
Lynch syndrome (hereditary non-polyposis colon cancer) for upper tract transitional cell carcinoma.
BJU Int 2010 Aug;106(3):300-2.

http://www.ncbi.nlm.nih.gov/pubmed/20553255

McLaughlin JK, Silverman DT, Hsing AW, et al. Cigarette smoking and cancers of the renal pelvis and
ureter. Cancer Res 1992 Jan;52(2):254-7.

http://www.ncbi.nlm.nih.gov/pubmed/1728398

Colin P, Koenig P, Ouzzane A, et al. Environmental factors involved in carcinogenesis of urothelial cell
carcinomas of the upper urinary tract. BJU Int 2009 Nov;104(10):1436-40.
http://www.ncbi.nlm.nih.gov/pubmed/19689473

Shinka T, Miyai M, Sawada Y, et al. Factors affecting the occurrence of urothelial tumors in dye
workers exposed to aromatic amines. Int J Urol 1995 Sep;2(4):243-8.
http://www.ncbi.nlm.nih.gov/pubmed/8564742

UROTHELIAL CARCINOMAS OF THE UPPER URINARY TRACT - MARCH 2013 13



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

14

Grollman AP, Shibutani S, Moriya M, et al. Aristolochic acid and the etiology of endemic (Balkan)
nephropathy. Proc Natl Acad Sci USA 2007 Jul;104(29):12129-34.
http://www.ncbi.nlm.nih.gov/pubmed/17620607

Chen CH, Dickman KG, Moriya M, et al. Aristolochic acid-associated urothelial cancer in Taiwan. Proc
Natl Acad Sci USA 2012 May;109(21):8241-6.

http://www.ncbi.nim.nih.gov/pubmed/22493262

Nortier JL, Martinez MC, Schmeiser HH, et al. Urothelial carcinoma associated with the use of a
Chinese herb (Aristolochia fangchi). N Engl J Med 2000 Jun;342(23):1686-92.
http://www.ncbi.nim.nih.gov/pubmed/10841870

Laing C, Hamour S, Sheaff M, et al. Chinese herbal uropathy and nephropathy. Lancet 2006
Jul;368(9532):338.

http://www.ncbi.nim.nih.gov/pubmed/16860704

Rouprét M, Drouin SJ, Cancel-Tassin G, et al. Genetic variability in 8924 confers susceptibility to
urothelial carcinoma of the upper urinary tract and is linked with patterns of disease aggressiveness at
diagnosis. J Urol 2012 Feb;187(2):424-8.

http://www.ncbi.nim.nih.gov/pubmed/22177160

Rouprét M, Cancel-Tassin G, Comperat E, et al. Phenol sulfotransferase SULT1A1*2 allele and
enhanced risk of upper urinary tract urothelial cell carcinoma. Cancer Epidemiol Biomarkers Prev 2007
Nov;16(11):2500-3.

http://www.ncbi.nim.nih.gov/pubmed/18006944

Olgac S, Mazumdar M, Dalbagni G, et al. Urothelial carcinoma of the renal pelvis: a clinicopathologic
study of 130 cases. Am J Surg Pathol 2004 Dec;28(12):1545-52.
http://www.ncbi.nim.nih.gov/pubmed/15577672

Perez-Montiel D, Wakely PE, Hes O, et al. High-grade urothelial carcinoma of the renal pelvis:
clinicopathologic study of 108 cases with emphasis on unusual morphologic variants. Mod Pathol
2006 Apr;19(4):494-503.

http://www.ncbi.nim.nih.gov/pubmed/16474378

Orsola A, Trias |, Raventos CX, et al. Renal collecting (Bellini) duct carcinoma displays similar
characteristics to upper tract urothelial cell carcinoma. Urology 2005 Jan;65(1):49-54.
http://www.ncbi.nim.nih.gov/pubmed/15667862

Busby JE, Brown GA, Tamboli P, et al. Upper urinary tract tumors with nontransitional histology: a
single-center experience. Urology 2006 Mar;67(3):518-23.
http://www.ncbi.nim.nih.gov/pubmed/16527570

Ouzzane A, Ghoneim TP, Udo K, et al. Small cell carcinoma of the upper urinary tract (UUT-SCC):
report of a rare entity and systematic review of the literature. Cancer Treat Rev 2011 Aug;37(5):366-72.
http://www.ncbi.nim.nih.gov/pubmed/21257269

Rink M, Robinson BD, Green DA, et al. Impact of histological variants on clinical outcomes of patients
with upper urinary tract urothelial carcinoma. J Urol 2012 Aug;188(2):398-404.
http://www.ncbi.nim.nih.gov/pubmed/22698626

Sobin L, Gospodarowicz M, Wittekind C. TNM Classification of Malignant Tumours. Urological
Tumours.Renal Pelvis and Ureter.7th revised edition, Wiley-Blackwell, uicc 2009:258-261.
http://www.uicc.org/tnm/

Roscigno M, Cha EK, Rink M, et al. International validation of the prognostic value of subclassification
for AJCC stage pT3 upper tract urothelial carcinoma of the renal pelvis. BJU Int 2012 Sep;110(5):
674-81.

http://www.ncbi.nim.nih.gov/pubmed/22348322

Lopez-Beltran A, Bassi P, Pavone-Macaluso M, et al. Handling and pathology reporting of specimens
with carcinoma of the urinary bladder, ureter, and renal pelvis. Eur Urol 2004 Mar;45(3):257-66.
http://www.ncbi.nlm.nih.gov/pubmed/15036668

Sauter G, Algaba F, Amin M, et al. Tumors of the urinary system in: World Health Organisation
classification of tumors. Pathology and genetics of tumors of the urinary system and male genital
organs. Lyon, France: IARC Press; 2004. p. 110-23.
http://www.iarc.fr/en/publications/pdfs-online/pat-gen/bb7/BB7.pdf

Inman BA, Tran VT, Fradet Y, et al. Carcinoma of the upper urinary tract: predictors of survival and
competing causes of mortality. Cancer 2009 Jul;115(13):2853-62.
http://www.ncbi.nlm.nih.gov/pubmed/19434668

Cowan NC. CT urography for hematuria. Nat Rev Urol 2012 Mar;9(4):218-26.
http://www.ncbi.nlm.nih.gov/pubmed/22410682

UROTHELIAL CARCINOMAS OF THE UPPER URINARY TRACT - MARCH 2013



41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

Raman JD, Shariat SF, Karakiewicz P, et al. Does preoperative symptom classification impact
prognosis in patients with clinically localized upper-tract urothelial carcinoma managed by radical
nephroureterectomy? Urol Oncol 2011 Nov-Dec;29(6):716-23.
http://www.ncbi.nim.nih.gov/pubmed/20056458

Ito Y, Kikuchi E, Tanaka N, et al. Preoperative hydronephrosis grade independently predicts

worse pathological outcomes in patients undergoing nephroureterectomy for upper tract urothelial
carcinoma. J Urol 2011 May;185(5):1621-6.

http://www.ncbi.nim.nih.gov/pubmed/21419429

Chow LC, Kwan SW, Olcott EW, Sommer G. Split-bolus MDCT urography with synchronous
nephrographic and excretory phase enhancement. AJR Am J Roentgenol 2007 Aug;189(2):314-22.
http://www.ncbi.nlm.nih.gov/pubmed/17646456

Cowan NC, Turney BW, Taylor NJ, et al. Multidetector computed tomography urography for
diagnosing upper urinary tract urothelial tumour. BJU Int 2007 Jun;99(6):1363-70.
http://www.ncbi.nim.nih.gov/pubmed/17428251

Fritz GA, Schoellnast H, Deutschmann HA, et al. Multiphasic multidetector-row CT (MDCT) in
detection and staging of transitional cell carcinomas of the upper urinary tract. Eur Radiol 2006
Jun;16(6):1244-52.

http://www.ncbi.nim.nih.gov/pubmed/16404565

Maheshwari E, O’Malley ME, Ghai S, et al. Split-bolus MDCT urography: Upper tract opacification
and performance for upper tract tumors in patients with hematuria. AJR Am J Roentgenol 2010
Feb;194(2):453-8.

http://www.ncbi.nim.nih.gov/pubmed/20093609

Sudakoff GS, Dunn DP, Guralnick ML, et al. Multidetector computerized tomography urography as
the primary imaging modality for detecting urinary tract neoplasms in patients with asymptomatic
hematuria. J Urol 2008 Mar;179(3):862-7; discussion 867.
http://www.ncbi.nim.nih.gov/pubmed/18221955

Wang LJ, Wong YC, Chuang CK, et al. Diagnostic accuracy of transitional cell carcinoma on
multidetector computerized tomography urography in patients with gross hematuria. J Urol 2009
Feb;181(2):524-31; discussion 531.

http://www.ncbi.nlm.nih.gov/pubmed/19100576

Wang LJ, Wong YC, Huang CC, et al. Multidetector computerized tomography urography is more
accurate than excretory urography for diagnosing transitional cell carcinoma of the upper urinary tract
in adults with hematuria. J Urol 2010 Jan;183(1):48-55.
http://www.ncbi.nim.nih.gov/pubmed/19913253

Jinzaki M, Matsumoto K, Kikuchi E, et al. Comparison of CT urography and excretory urography in
the detection and localization of urothelial carcinoma of the upper urinary tract. ADR Am J Roentgenol
2011 May;196(5):1102-9.

http://www.ncbi.nim.nih.gov/pubmed/21512076

Van Der Molen AJ, Cowan NC, Mueller-Lisse UG, et al. CT urography: definition, indications and
techniques. A guideline for clinical practice. Eur Radiol 2008 Jan;18(1):4-17.
http://www.ncbi.nim.nih.gov/pubmed/17973110

Dillman JR, Caoili EM, Cohan RH, et al. Detection of upper tract urothelial neoplasms: sensitivity of
axial, coronal reformatted, and curved-planar reformatted image-types utilizing 16-row multi-detector
CT urography. Abdom Imaging 2008 Nov-Dec;33(6):707-16.
http://www.ncbi.nim.nih.gov/pubmed/18253780

Vrtiska TJ, Hartman RP, Kofler JM, et al. Spatial resolution and radiation dose of a 64-MDCT scanner
compared with published CT urography protocols. AJR Am J Roentgenol 2009 Apr;192(4):941-8.
http://www.ncbi.nlm.nih.gov/pubmed/19304698

Xu AD, Ng CS, Kamat A, et al. Significance of upper urinary tract urothelial thickening and filling defect
seen on MDCT urography in patients with a history of urothelial neoplasms. AJR Am J Roentgenol
2010 Oct;195(4):959-65.

http://www.ncbi.nlm.nih.gov/pubmed/20858825

Messer JC, Terrell JD, Herman MP, et al. Multi-institutional validation of the ability of preoperative
hydronephrosis to predict advanced pathologic tumor stage in upper-tract urothelial carcinoma. Urol
Oncol 2011.

http://dx.doi.org/10.1016/j.urolonc.2011.07.011

Takahashi N, Glockner JF, Hartman RP, et al. Gadolinium enhanced magnetic resonance urography
for upper urinary tract malignancy. J Urol 2010 Apr;183(4):1330-65.
http://www.ncbi.nlm.nih.gov/pubmed/20171676

UROTHELIAL CARCINOMAS OF THE UPPER URINARY TRACT - MARCH 2013 15



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

16

Witjes JA, Redorta JP, Jacgmin D, et al. Hexaminolevulinate-guided fluorescence cystoscopy in the
diagnosis and follow-up of patients with non-muscle-invasive bladder cancer: review of the evidence
and recommendations. Eur Urol 2010 Apr;57(4):607-14.
http://www.ncbi.nim.nih.gov/pubmed/20116164

Messer J, Shariat SF, Brien JC, et al. Urinary cytology has a poor performance for predicting invasive
or high-grade upper-tract urothelial carcinoma. BJU Int 2011 Sep;108(5):701-5.
http://www.ncbi.nim.nih.gov/pubmed/21320275

Lee KS, Zeikus E, DeWolf WC, et al. MR urography versus retrograde pyelography/ureteroscopy for
the exclusion of upper urinary tract malignancy. Clin Radiol 2010 Mar;65(3):185-92.
http://www.ncbi.nim.nih.gov/pubmed/20152273

Johannes JR, Nelson E, Bibbo M, et al. Voided urine fluorescence in situ hybridization testing for
upper tract urothelial carcinoma surveillance. J Urol 2010 Sep;184(3):879-82.
http://www.ncbi.nim.nih.gov/pubmed/20643443

Chen AA, Grasso M. Is there a role for FISH in the management and surveillance of patients with
upper tract transitional-cell carcinoma? J Endourol 2008 Jun;22(6):1371-4.
http://www.ncbi.nim.nih.gov/pubmed/18578665

Rojas CP, Castle SM, Llanos CA, et al. Low biopsy volume in ureteroscopy does not affect tumor
biopsy grading in upper tract urothelial carcinoma. Urol Oncol 2012.
http://dx.doi.org/10.1016/j.urolonc.2012.05.010.

Smith AK, Stephenson AJ, Lane BR, et al. Inadequacy of biopsy for diagnosis of upper tract urothelial
carcinoma: implications for conservative management. Urology 2011 Jul;78(1):82-6.
http://www.ncbi.nim.nih.gov/pubmed/21550642

Clements T, Messer JC, Terrell JD, et al. High-grade ureteroscopic biopsy is associated with
advanced pathology of upper-tract urothelial carcinoma tumors at definitive surgical resection.

J Endourol 2012 Apr;26(4):398-402.

http://www.ncbi.nim.nih.gov/pubmed/22192113

Ishikawa S, Abe T, Shinohara N, et al. Impact of diagnostic ureteroscopy on intravesical

recurrence and survival in patients with urothelial carcinoma of the upper urinary tract. J Urol 2010
Sep;184(3):883-7.

http://www.ncbi.nim.nih.gov/pubmed/20643446

Brien JC, Shariat SF, Herman MP, et al. Preoperative hydronephrosis, ureteroscopic biopsy grade and
urinary cytology can improve prediction of advanced upper tract urothelial carcinoma. J Urol 2010
Jul;184(1):69-73.

http://www.ncbi.nim.nih.gov/pubmed/20478585

Abouassaly R, Alibhai SM, Shah N, et al. Troubling Outcomes From Population-level Analysis of
Surgery for Upper Tract Urothelial Carcinoma. Urology 2010 Oct;76(4):895-901.
http://www.ncbi.nim.nih.gov/pubmed/20646743

Jeldres C, Sun M, Isbarn H, et al. A population-based assessment of perioperative mortality after
nephroureterectomy for upper-tract urothelial carcinoma. Urology 2010 Feb;75(2):315-20.
http://www.ncbi.nim.nih.gov/pubmed/19963237

Lughezzani G, Burger M, Margulis V, et al. Prognostic factors in upper urinary tract urothelial
carcinomas: a comprehensive review of the current literature. Eur Urol 2012 Jul;62(1):100-14.
http://www.ncbi.nim.nih.gov/pubmed/22381168

Lehmann J, Suttmann H, Kovac |, et al. Transitional cell carcinoma of the ureter: prognostic factors
influencing progression and survival. Eur Urol 2007 May;51(5):1281-8.
http://www.ncbi.nim.nih.gov/pubmed/17125909

Li CC, Chang TH, Wu WJ, et al. Significant predictive factors for prognosis of primary upper urinary
tract cancer after radical nephroureterectomy in Taiwanese patients. Eur Urol 2008 Nov;54(5):1127-34.
http://www.ncbi.nlm.nih.gov/pubmed/18243511

Fajkovic H, Cha EK, Jeldres C, et al. Prognostic value of extranodal extension and other lymph node
parameters in patients with upper tract urothelial carcinoma. J Urol 2012 Mar;187(3):845-51.
http://www.ncbi.nlm.nih.gov/pubmed/22248522

Fernandez MI, Shariat SF, Margulis V, et al. Evidence-based sex-related outcomes after radical
nephroureterectomy for upper tract urothelial carcinoma: results of large multicenter study. Urology
2009 Jan;73(1):142-6.

http://www.ncbi.nlm.nih.gov/pubmed/18845322

Shariat SF, Godoy G, Lotan Y, et al. Advanced patient age is associated with inferior cancer-specific
survival after radical nephroureterectomy. BJU Int 2010 Jun;105(12):1672-7.
http://www.ncbi.nlm.nih.gov/pubmed/19912201

UROTHELIAL CARCINOMAS OF THE UPPER URINARY TRACT - MARCH 2013



75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Chromecki TF, Ehdaie B, Novara G, et al. Chronological age is not an independent predictor of clinical
outcomes after radical nephroureterectomy. World J Urol 2011 Aug;29(4):473-80.
http://www.ncbi.nim.nih.gov/pubmed/21499902

Matsumoto K, Novara G, Gupta A, et al. Racial differences in the outcome of patients with urothelial
carcinoma of the upper urinary tract: an international study. BJU Int 2011 Oct;108(8 Pt 2):E304-9.
http://www.ncbi.nim.nih.gov/pubmed/21507184

Isbarn H, Jeldres C, Shariat SF, et al. Location of the primary tumor is not an independent predictor
of cancer specific mortality in patients with upper urinary tract urothelial carcinoma. J Urol 2009
Nov;182(5):2177-81.

http://www.ncbi.nim.nih.gov/pubmed/19758662

Yafi FA, Novara G, Shariat SF, et al. Impact of tumour location versus multifocality in patients with
upper tract urothelial carcinoma treated with nephroureterectomy and bladder cuff excision: a
homogeneous series without perioperative chemotherapy. BJU Int 2012 Jul;110(2 Pt 2):E7-E13.
http://www.ncbi.nim.nih.gov/pubmed/22177329

Ouzzane A, Colin P, Xylinas E, et al. Ureteral and multifocal tumours have worse prognosis than renal
pelvic tumours in urothelial carcinoma of the upper urinary tract treated by nephroureterectomy. Eur
Urol 2011 Dec;60(6):1258-65.

http://www.ncbi.nim.nih.gov/pubmed/21665356

Chromecki TF, Cha EK, Fajkovic H, et al. The impact of tumor multifocality on outcomes in patients
treated with radical nephroureterectomy. Eur Urol 2012 Feb;61(2):245-53.
http://www.ncbi.nIm.nih.gov/pubmed/21975249

Ehdaie B, Furberg H, Zabor EC, et al. Impact of smoking status at diagnosis on disease recurrence
and death in upper tract urothelial carcinoma. BJU Int 2012 May. [Epub ahead of print]
http://www.ncbi.nim.nih.gov/pubmed/22642265

Rink M, Xylinas E, Margulis V, et al. Impact of Smoking on Oncologic Outcomes of Upper Tract
Urothelial Carcinoma After Radical Nephroureterectomy. Eur Urol 2012. [Epub ahead of print]
http://www.ncbi.nim.nih.gov/pubmed/22743166

Simsir A, Sarsik B, Cureklibatir I, et al. Prognostic factors for upper urinary tract urothelial carcinomas:
stage, grade, and smoking status. Int Urol Nephrol 2011 Dec;43(4):1039-45.
http://www.ncbi.nim.nih.gov/pubmed/21547471

Kikuchi E, Margulis V, Karakiewicz PI, et al. Lymphovascular invasion predicts clinical outcomes in
patients with node-negative upper tract urothelial carcinoma. J Clin Oncol 2009 Feb;27(4):612-8.
http://www.ncbi.nim.nih.gov/pubmed/19075275

Novara G, Matsumoto K, Kassouf W, et al. Prognostic Role of Lymphovascular Invasion in Patients
with Urothelial Carcinoma of the Upper Urinary Tract: An International Validation Study. Eur Urol 2010
Jun;57(6):1064-71.

http://www.ncbi.nim.nih.gov/pubmed/20071073

Godfrey MS, Badalato GM, Hruby GW, et al. Prognostic indicators for upper tract urothelial
carcinoma after radical nephroureterectomy: the impact of lymphovascular invasion. BJU Int 2012
Sep ;110(6) :798-8083.

http://www.ncbi.nim.nih.gov/pubmed/22313599

Colin P, Ouzzane A, Yates DR, et al. Influence of Positive Surgical Margin Status After Radical
Nephroureterectomy on Upper Urinary Tract Urothelial Carcinoma Survival. Ann Surg Oncol 2012
Oct;19(11):3613-20.

http://www.ncbi.nim.nih.gov/pubmed/22843187

Zigeuner R, Shariat SF, Margulis V, et al. Tumour Necrosis Is an Indicator of Aggressive Biology in
Patients with Urothelial Carcinoma of the Upper Urinary Tract. Eur Urol 2010 Apr;57(4):575-81.
http://www.ncbi.nlm.nih.gov/pubmed/19959276

Seitz C, Gupta A, Shariat SF, et al. Association of tumor necrosis with pathological features and
clinical outcome in 754 patients undergoing radical nephroureterectomy for upper tract urothelial
carcinoma: an international validation study. J Urol 2010 Nov;184(5):1895-900.
http://www.ncbi.nlm.nih.gov/pubmed/20846680

Remzi M, Haitel A, Margulis V, et al. Tumour architecture is an independent predictor of outcomes
after nephroureterectomy: a multi-institutional analysis of 1363 patients. BJU Int 2009 Feb;103(3):
307-11.

http://www.ncbi.nlm.nih.gov/pubmed/18990163

Fritsche HM, Novara G, Burger M, et al. Macroscopic sessile tumor architecture is a pathologic feature
of biologically aggressive upper tract urothelial carcinoma. Urol Oncol 2012 Sep;30(5):666-72.
http://www.ncbi.nlm.nih.gov/pubmed/20933445

UROTHELIAL CARCINOMAS OF THE UPPER URINARY TRACT - MARCH 2013 17



92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

18

Otto W, Shariat SF, Fritsche HM, et al. Concomitant carcinoma in situ as an independent prognostic
parameter for recurrence and survival in upper tract urothelial carcinoma: a multicenter analysis of 772
patients. World J Urol 2011 Aug;29(4):487-94.

http://www.ncbi.nim.nih.gov/pubmed/21249372

Wheat JC, Weizer AZ, Wolf JS, Jr., et al. Concomitant carcinoma in situ is a feature of aggressive
disease in patients with organ confined urothelial carcinoma following radical nephroureterectomy.
Urol Oncol 2012 May-Jun:30(3):252-8.

http://www.ncbi.nim.nih.gov/pubmed/20451416

Pieras E, Frontera G, Ruiz X, et al. Concomitant carcinoma in situ and tumour size are prognostic
factors for bladder recurrence after nephroureterectomy for upper tract transitional cell carcinoma.
BJU Int 2010 Nov;106(9):1319-23.

http://www.ncbi.nim.nih.gov/pubmed/20394618

Youssef RF, Shariat SF, Lotan Y, et al. Prognostic effect of urinary bladder carcinoma in situ on clinical
outcome of subsequent upper tract urothelial carcinoma. Urology 2011 Apr;77(4):861-6.
http://www.ncbi.nim.nih.gov/pubmed/21167566

Berod AA, Colin P, Yates DR, et al. The role of American Society of Anesthesiologists scores in
predicting urothelial carcinoma of the upper urinary tract outcome after radical nephroureterectomy:
results from a national multi-institutional collaborative study. BJU Int 2012 Dec;110(11c):E1035-E1040.
http://www.ncbi.nim.nih.gov/pubmed/22568669

Martinez-Salamanca JI, Shariat SF, Rodriguez JC, et al. Prognostic role of ECOG performance status
in patients with urothelial carcinoma of the upper urinary tract: an international study. BJU Int 2012
Apr;109(8):1155-61.

http://www.ncbi.nim.nih.gov/pubmed/21883847

Ehdaie B, Chromecki TF, Lee RK, et al. Obesity adversely impacts disease specific outcomes in
patients with upper tract urothelial carcinoma. J Urol 2011 Jul;186(1):66-72.
http://www.ncbi.nim.nih.gov/pubmed/21571333

Eltz S, Comperat E, Cussenot O, et al. Molecular and histological markers in urothelial carcinomas of
the upper urinary tract. BJU Int 2008 Aug;102(5):532-5.
http://www.ncbi.nim.nih.gov/pubmed/18384628

Comperat E, Rouprét M, Chartier-Kastler E, et al. Prognostic value of MET, RON and histoprognostic
factors for urothelial carcinoma in the upper urinary tract. J Urol 2008 Mar;179(3):868-72; discussion
872.

http://www.ncbi.nim.nih.gov/pubmed/18221954

Scarpini S, Rouprét M, Renard-Penna R, et al. Impact of the expression of Aurora-A, p53, and

MIB-1 on the prognosis of urothelial carcinomas of the upper urinary tract. Urol Oncol 2012 Mar-
Apr;30(2):182-7.

http://www.ncbi.nim.nih.gov/pubmed/20189840

Kosaka T, Kikuchi E, Mikami S, et al. Expression of snail in upper urinary tract urothelial carcinoma:
prognostic significance and implications for tumor invasion. Clin Cancer Res 2010 Dec;16(23):
5814-23.

http://www.ncbi.nim.nih.gov/pubmed/20947514

Rouprét M, Fromont G, Azzouzi AR, et al. Microsatellite instability as predictor of survival in patients
with invasive upper urinary tract transitional cell carcinoma. Urology 2005 Jun;65(6):1233-7.
http://www.ncbi.nim.nih.gov/pubmed/15922421

Margulis V, Youssef RF, Karakiewicz PI, et al. Preoperative multivariable prognostic model for
prediction of nonorgan confined urothelial carcinoma of the upper urinary tract. J Urol 2010
Aug;184(2):453-8.

http://www.ncbi.nlm.nih.gov/pubmed/20620397

Favaretto RL, Shariat SF, Savage C, et al. Combining imaging and ureteroscopy variables in a
preoperative multivariable model for prediction of muscle-invasive and non-organ confined disease in
patients with upper tract urothelial carcinoma. BJU Int 2012 Jan;109(1):77-82.
http://www.ncbi.nlm.nih.gov/pubmed/21631698

Cha EK, Shariat SF, Kormaksson M, et al. Predicting clinical outcomes after radical
nephroureterectomy for upper tract urothelial carcinoma. Eur Urol 2012 Apr;61(4):818-25.
http://www.ncbi.nlm.nih.gov/pubmed/22284969

Yates DR, Hupertan V, Colin P, et al. Cancer-specific survival after radical nephroureterectomy for
upper urinary tract urothelial carcinoma: proposal and multi-institutional validation of a post-operative
nomogram. Br J Cancer 2012 Mar;106(6):1083-8.

http://www.ncbi.nlm.nih.gov/pubmed/22374463

UROTHELIAL CARCINOMAS OF THE UPPER URINARY TRACT - MARCH 2013



108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

Lughezzani G, Sun M, Perrotte P, et al. Should Bladder Cuff Excision Remain the Standard of Care at
Nephroureterectomy in Patients with Urothelial Carcinoma of the Renal Pelvis? A Population-based
Study. Eur Urol 2010 Jun;57(6):956-62.

http://www.ncbi.nim.nih.gov/pubmed/20018438

Phé V, Cussenot O, Bitker MO, et al. Does the surgical technique for management of the distal ureter
influence the outcome after nephroureterectomy? BJU Int 2011 Jul;108(1):130-8.
http://www.ncbi.nlm.nih.gov/pubmed/21070580

Zigeuner R, Pummer K. Urothelial carcinoma of the upper urinary tract: surgical approach and
prognostic factors. Eur Urol 2008 Apr;53(4):720-31.

http://www.ncbi.nim.nih.gov/pubmed/18207315

Palou J, Caparrés J, Orsola A, et al. Transurethral resection of the intramural ureter as the first step of
nephroureterectomy. J Urol 1995 Jul;154(1):43-4.

http://www.ncbi.nim.nih.gov/pubmed/7776453

Xylinas E, Rink M, Cha EK, et al. Impact of Distal Ureter Management on Oncologic Outcomes
Following Radical Nephroureterectomy for Upper Tract Urothelial Carcinoma. Eur Urol 2012 May.
http://dx.doi.org/10.1016/j.eururo.2012.04.052.

Sundi D, Svatek RS, Margulis V, et al. Upper tract urothelial carcinoma: impact of time to surgery. Urol
Oncol 2012 May-Jun;30(3):266-72.

http://www.ncbi.nim.nih.gov/pubmed/20869888

Gadzinski AJ, Roberts WW, Faerber GJ, et al. Long-term outcomes of immediate versus delayed
nephroureterectomy for upper tract urothelial carcinoma. J Endourol 2012 May;26(5):566-73.
http://www.ncbi.nim.nih.gov/pubmed/21879886

Waldert M, Karakiewicz Pl, Raman JD, et al. A delay in radical nephroureterectomy can lead to
upstaging. BJU Int 2010 Mar;105(6):812-7.

http://www.ncbi.nim.nih.gov/pubmed/19732052

Roscigno M, Brausi M, Heidenreich A, et al. Lymphadenectomy at the time of nephroureterectomy for
upper tract urothelial cancer. Eur Urol 2011 Oct;60(4):776-83.
http://www.ncbi.nim.nih.gov/pubmed/21798659

Lughezzani G, Jeldres C, Isbarn H, et al. A critical appraisal of the value of lymph node dissection at
nephroureterectomy for upper tract urothelial carcinoma. Urology 2010 Jan;75(1):118-24.
http://www.ncbi.nim.nih.gov/pubmed/19864000

Kondo T, Hashimoto Y, Kobayashi H, et al. Template-based lymphadenectomy in urothelial carcinoma
of the upper urinary tract: impact on patient survival. Int J Urol 2010 Oct;17(10):848-54.
http://www.ncbi.nim.nih.gov/pubmed/20812922

Rouprét M, Smyth G, Irani J, et al. Oncological risk of laparoscopic surgery in urothelial carcinomas.
World J Urol 2009 Feb;27(1):81-8.

http://www.ncbi.nim.nih.gov/pubmed/19020880

Ong AM, Bhayani SB, Pavlovich CP. Trocar site recurrence after laparoscopic nephroureterectomy.

J Urol 2003 Oct;170(4 Pt 1):1301. [No abstract available]
http://www.ncbi.nim.nih.gov/pubmed/14501747

Capitanio U, Shariat SF, Isbarn H, et al. Comparison of oncologic outcomes for open and laparoscopic
nephroureterectomy: a multi-institutional analysis of 1249 cases. Eur Urol 2009 Jul;56(1):1-9.
http://www.ncbi.nim.nih.gov/pubmed/19361911

Favaretto RL, Shariat SF, Chade DC, et al. Comparison between laparoscopic and open radical
nephroureterectomy in a contemporary group of patients: are recurrence and disease-specific survival
associated with surgical technique? Eur Urol 2010 Nov;58(5):645-51.
http://www.ncbi.nlm.nih.gov/pubmed/20724065

Kamihira O, Hattori R, Yamaguchi A, et al. Laparoscopic radical nephroureterectomy: a multicentre
analysis in Japan. Eur Urol 2009 Jun;55(6):1397-407.

http://www.ncbi.nlm.nih.gov/pubmed/19299072

Ni S, Tao W, Chen Q, et al. Laparoscopic versus open nephroureterectomy for the treatment of upper
urinary tract urothelial carcinoma: a systematic review and cumulative analysis of comparative studies.
Eur Urol 2012 Jun;61(6):1142-53.

http://www.ncbi.nlm.nih.gov/pubmed/22349569

Walton TJ, Novara G, Matsumoto K, et al. Oncological outcomes after laparoscopic and open radical
nephroureterectomy: results from an international cohort. BJU Int 2011 Aug;108(3):406-12.
http://www.ncbi.nim.nih.gov/pubmed/21078048

UROTHELIAL CARCINOMAS OF THE UPPER URINARY TRACT - MARCH 2013 19



126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

20

Ariane MM, Colin P, Ouzzane A, et al. Assessment of oncologic control obtained after open versus
laparoscopic nephroureterectomy for upper urinary tract urothelial carcinomas (UUT-UCs): results
from a large French multicenter collaborative study. Ann Surg Oncol 2012 Jan;19(1):301-8.
http://www.ncbi.nim.nih.gov/pubmed/21691878

Simone G, Papalia R, Guaglianone S, et al. Laparoscopic versus open nephroureterectomy:
perioperative and oncologic outcomes from a randomised prospective study. Eur Urol 2009
Sep;56(3):520-6.

http://www.ncbi.nim.nih.gov/pubmed/19560259

Adibi M, Youssef R, Shariat SF, et al. Oncological outcomes after radical nephroureterectomy for
upper tract urothelial carcinoma: Comparison over the three decades. Int J Urol 2012 Dec;19(12):
160-6.

http://www.ncbi.nim.nih.gov/pubmed/22882743

Daneshmand S, Quek ML, Huffman JL. Endoscopic management of upper urinary tract transitional
cell carcinoma: long-term experience. Cancer 2003 Jul;98(1):55-60.
http://www.ncbi.nim.nih.gov/pubmed/12833455

Gadzinski AJ, Roberts WW, Faerber GJ, et al. Long-term outcomes of nephroureterectomy versus
endoscopic management for upper tract urothelial carcinoma. J Urol 2010 Jun;183(6):2148-53.
http://www.ncbi.nim.nih.gov/pubmed/20399468

Cutress ML, Stewart GD, Wells-Cole S, et al. Long-term endoscopic management of upper tract
urothelial carcinoma: 20-year single-centre experience. BJU Int 2012 Dec;110(11):1608-17.
http://www.ncbi.nim.nih.gov/pubmed/22564677

Cutress ML, Stewart GD, Zakikhani P, et al. Ureteroscopic and percutaneous management of upper
tract urothelial carcinoma (UTUC): systematic review. BJU Int 2012 Sep;110(5):614-28.
http://www.ncbi.nim.nih.gov/pubmed/22471401

Bagley DH, Grasso M, 3rd. Ureteroscopic laser treatment of upper urinary tract neoplasms. World J
Urol 2010 Apr;28(2):143-9.

http://www.ncbi.nim.nih.gov/pubmed/20229233

Herrmann TR, Liatsikos EN, Nagele U, Traxer O, Merseburger AS. EAU guidelines on laser
technologies. Eur Urol 2012 Apr;61(4):783-95.

http://www.ncbi.nim.nih.gov/pubmed/22285403

Cornu JN, Rouprét M, Carpentier X, et al. Oncologic control obtained after exclusive flexible
ureteroscopic management of upper urinary tract urothelial cell carcinoma. World J Urol 2010 Apr;
28(2):151-6.

http://www.ncbi.nim.nih.gov/pubmed/20044752

Jeldres C, Lughezzani G, Sun M, et al. Segmental ureterectomy can safely be performed in patients
with transitional cell carcinoma of the ureter. J Urol 2010 Apr;183(4):1324-9.
http://www.ncbi.nim.nih.gov/pubmed/20171666

Lughezzani G, Jeldres C, Isbarn H, et al. Nephroureterectomy and segmental ureterectomy in the
treatment of invasive upper tract urothelial carcinoma: a population-based study of 2299 patients.
Eur J Cancer 2009 Dec;45(18):3291-7.

http://www.ncbi.nim.nih.gov/pubmed/19615885

Colin P, Ouzzane A, Pignot G, et al. Comparison of oncological outcomes after segmental
ureterectomy or radical nephroureterectomy in urothelial carcinomas of the upper urinary tract: results
from a large French multicentre study. BJU Int 2012 Oct;110(8):1134-41.
http://www.ncbi.nim.nih.gov/pubmed/22394612

Rouprét M, Traxer O, Tligui M, et al. Upper urinary tract transitional cell carcinoma: recurrence rate
after percutaneous endoscopic resection. Eur Urol 2007 Mar;51(3):709-14.
http://www.ncbi.nlm.nih.gov/pubmed/16911852

Palou J, Piovesan LF, Huguet J, et al. Percutaneous nephroscopic management of upper urinary tract
transitional cell carcinoma: recurrence and long-term followup. J Urol 2004 Jul;172(1):66-9.
http://www.ncbi.nlm.nih.gov/pubmed/15201739

Giannarini G, Kessler TM, Birkhauser FD, et al. Antegrade perfusion with bacillus Calmette-Guerin in
patients with non-muscle-invasive urothelial carcinoma of the upper urinary tract: who may benefit?
Eur Urol 2011 Nov;60(5):955-60.

http://www.ncbi.nlm.nih.gov/pubmed/21807456

Irie A, Iwamura M, Kadowaki K, et al. Intravesical instillation of bacille Calmette-Guerin for carcinoma
in situ of the urothelium involving the upper urinary tract using vesicoureteral reflux created by a
double-pigtail catheter. Urology 2002 Jan;59(1):53-7.
http://www.ncbi.nlm.nih.gov/pubmed/11796281

UROTHELIAL CARCINOMAS OF THE UPPER URINARY TRACT - MARCH 2013



143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

O’Brien T, Ray E, Singh R, et al. Prevention of bladder tumours after nephroureterectomy for primary
upper urinary tract urothelial carcinoma: a prospective, multicentre, randomised clinical trial of a single
postoperative intravesical dose of mitomycin C (the ODMIT-C Trial). Eur Urol 2011 Oct;60(4):703-10.
http://www.ncbi.nlm.nih.gov/pubmed/21684068

Audenet F, Yates D, Cussenot O, et al. The role of chemotherapy in the treatment of urothelial cell
carcinoma of the upper urinary tract (UUT-UCC). Urol Oncol 2010 Sep. [Epub ahead of print]
http://www.ncbi.nim.nih.gov/pubmed/20884249

Kaag MG, O’Malley RL, O’Malley P, et al. Changes in Renal Function Following Nephroureterectomy
May Affect the Use of Perioperative Chemotherapy. Eur Urol 2010 Oct;58(4):581-7.
http://www.ncbi.nim.nih.gov/pubmed/20619530

Lane BR, Smith AK, Larson BT, et al. Chronic kidney disease after nephroureterectomy for upper tract
urothelial carcinoma and implications for the administration of perioperative chemotherapy. Cancer
2010 Jun;116(12):2967-73.

http://www.ncbi.nim.nih.gov/pubmed/20564402

Matin SF, Margulis V, Kamat A, et al. Incidence of downstaging and complete remission after
neoadjuvant chemotherapy for high-risk upper tract transitional cell carcinoma. Cancer 2010
Jul;116(13):3127-34.

http://www.ncbi.nim.nih.gov/pubmed/20564621

Hellenthal NJ, Shariat SF, Margulis V, et al. Adjuvant chemotherapy for high risk upper tract

urothelial carcinoma: results from the Upper Tract Urothelial Carcinoma Collaboration. J Urol 2009
Sep;182(3):900-6.

http://www.ncbi.nim.nih.gov/pubmed/19616245

Vassilakopoulou M, de la Motte Rouge T, Colin P, et al. Outcomes after adjuvant chemotherapy in the
treatment of high-risk urothelial carcinoma of the upper urinary tract (UUT-UC): results from a large
multicenter collaborative study. Cancer 2011 Dec;117(24):5500-8.
http://www.ncbi.nim.nih.gov/pubmed/21638278

Birtle AJ, Lewis R, Johnson M, Hall E. Time to Define an International Standard of Postoperative Care
for Resected Upper Urinary Tract Transitional Cell Carcinoma (TCC) - Opening of the Peri-Operative
Chemotherapy Versus Surveillance in Upper Tract Urothelial Cancer (POUT) Trial. BJU Int 2012
Oct;110(7):919-21.

http://www.ncbi.nim.nih.gov/pubmed/22882350

Hall MC, Womack JS, Roehrborn CG, et al. Advanced transitional cell carcinoma of the upper urinary
tract: patterns of failure, survival and impact of postoperative adjuvant radiotherapy. J Urol 1998
Sep;160(3 Pt 1):703-6.

http://www.ncbi.nIm.nih.gov/pubmed/9720526

Czito B, Zietman A, Kaufman D, et al. Adjuvant radiotherapy with and without concurrent
chemotherapy for locally advanced transitional cell carcinoma of the renal pelvis and ureter. J Urol
2004 Oct;172(4 Pt 1):1271-5.

http://www.ncbi.nim.nih.gov/pubmed/15371822

UROTHELIAL CARCINOMAS OF THE UPPER URINARY TRACT - MARCH 2013 21



6. ABBREVIATIONS USED IN THE TEXT

This list is not comprehensive for the most common abbreviations

EBM evidence based medicine

CIS carcinoma in situ

CT computed tomography

EAU European Association of Urology
EBM evidence-based medicine

ECOG Eastern Cooperative Oncology Group
FISH fluorescence in situ hybridisation

GR grade of recommendation

HIF hypoxia-inducible factor

HNPCC hereditary nonpolyposis colorectal carcinoma
LE level of evidence

CT Urography  computed tomographic urography
MRI magnetic resonance imaging

MSls microsatellite instabilities

RNU radical nephroureterectomy

TNM Tumour Node Metastasis

uTuC upper tract urothelial carcinoma
WHO World Health Organization

LND Lymph node dissection
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