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Abstract

Introduction: We sought to assess the long-term results of conserva-
tive treatment for upper urinary tract carcinoma (UUTC) with regard 
to tumour recurrence and preservation of renal unit.
Methods: From October 1987 to January 2014, 65 patients (median 
age 68 years) were diagnosed with UUTC and underwent endo-
scopic and open surgical techniques. Thirteen patients had bilateral 
disease and one had a single kidney. The primary approach was 
endoscopic in 37 reno-ureteral units (20 percutaneous resections, 
17 ureteroscopies ). Open surgery was performed in 19 cases. A 
total of 20 patients received mitomycin C.
Results: Superficial stage pTa or T1 was noted in 37 patients, infil-
trating stage pT2 and pT3 in seven and inverted papilloma in one. 
The stage of the tumour was impossible to classify in 20. With 
a median followup of 75.12 months (interquartile range [IQR] 
144.71–17.41), the kidney preservation, recurrence, specific sur-
vival, and global survival rates were 78.5% (51/65), 40.0% (26/65), 
92.3% (60/65), and 69.2% (45/65), respectively. From the patients 
who had recurrence, 15 were salvaged with radical nephroureter-
ectomy (RNU). The bladder tumour recurrence rate after the surgery 
was 30.76% (20/65). At the end of the followup, five patients had 
died of UUTC progression and 16 from other causes. Postoperative 
complications included one case of fistula, one case of stricture, 
and one case of nephrectomy due to bleeding.
Conclusions: In selected cases, conservative management is a safe 
and feasible alternative to RNU, with the advantage of renal unit 
preservation.

Introduction

Upper urinary tract carcinoma (UUTC) is uncommon and 
accounts for 5‒10% of all urothelial carcinomas.1,2 Radical 
nephroureterectomy (RNU) with excision of the bladder cuff 
is the gold standard treatment for localized disease, regard-
less of the location of the tumour in the upper urinary tract.

An interest in the conservative surgery, including endoscopic 
ablation and segmental resection, has emerged in recent years 

as an alternative for patients with UUTC and renal insufficiency, 
solitary functional kidney, comorbidities, or bilateral tumour, 
accounting for approximately 2‒5% of UUTC patients.3 

The elective cases for nephron-sparing surgery are consid-
ered in patients with low-grade, low-stage, unifocal, small 
tumours. In addition, the patient has to accept close fol-
lowup because of the risk of recurrence, which is the main 
disadvantage of this treatment.4

After RNU, the presence of a solitary kidney can lead 
to a renal insufficiency stage, which is associated with an 
increase in cardiovascular events and, therefore, in overall 
mortality.4 It is well-documented that glomerular filtration 
rate decreases after RNU, with a mean of 24%, according 
to the outcomes of a recent multicentre analysis by Kaag et 
al.5 These changes in renal function may affect eligibility for 
adjuvant cisplatin based-therapy.5

Moreover, multifocal recurrence of UUTC in the contra-
lateral side has renewed the interest in conservative treat-
ment in elective cases. Furthermore, retrospective analysis 
suggests that patients with low-grade and low-stage disease 
benefit from a nephron-sparing surgery with similar out-
comes at five years to those achieved with RNU.6

The aim of this study is to assess the long-term oncological 
results in terms of recurrence, specific survival, and global 
survival, as well as the preservation of the renal unit in the 
conservative treatment of UUTC.

Methods

From October 1987 to January 2014, 65 patients were diag-
nosed with UUTC and treated with conservative techniques, 
including endoscopic approach and open surgery. Most 
(87.7% [57/65]) of the patients were men, 43.1% (28/65) 
were smokers, and 33.8% (22/65) had a history of blad-
der tumour. The median age was 68 years (range 40‒84). 
Preoperative workup included intravenous pyelography, 
computed tomography (CT) scan, urinary cytology, and a 
general medical patient evaluation. In the most recent cases, 
the diagnosis was completed with a ureteroscopy (URS) and 
biopsy, as noted in the main guidelines.7 
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The majority of the patients (n=50) had a normal contra-
lateral kidney, representing an elective indication for conser-
vative treatment. Thirteen patients had bilateral tumour, one 
had single kidney, and another one suffered from important 
comorbidities. Patients with UUTC with high risk of local 
invasion or patients refusing intensive endoscopic followup 
were excluded. Tumour features are summarized in Table 1.

Seventeen URS were performed and the tumour was 
destroyed with Holmium laser in 11 cases and electroresec-
tion in six cases. A percutaneous approach was selected in 
20 patients. Nineteen patients underwent open procedures, 
the most frequent being segmental ureterectomy, with 16 
cases performed. The rest comprised of two pyelectomies 
and one bilateral partial nephrectomy.	

Regarding the patients with bilateral tumour (n=13), eight 
were treated with radical RNU and contralateral conserva-
tive approach (four percutaneous resections, one pyelec-
tomy, three ureterectomies). The rest of the patients (n=5) 
with bilateral tumours underwent percutaneous resections 
in three cases, one went through a bilateral partial nephrec-
tomy intervention, and another was treated with percutane-
ous approach and contralateral URS.

After the intervention, 20 patients received adjuvant ther-
apy with mitomycin C. The aim of this therapy was prophy-
lactic in an attempt to minimize recurrences. The treatment 
was administered via nephrostomy tube in 18 cases after a 
percutaneous approach, and the remaining two received 
mitomycin C via ureteral catheter.

The choice of the technique was based on the size and 
location of the tumour, as well as the features of the patient. 
The median tumour size was 10 mm (range 5‒30). Tumours 
chosen for URS treatment were those with low volume and 
located in the ureter or upper renal cavities.

In cases of larger tumours or those located in the lower 
caliceal system, inaccessible, or difficult to manage with URS, 
the percutaneous approach was the option. Ureterectomy 
was indicated for tumours in the distal and medium ureter, 
which could not be removed completely by endoscopic 
procedures.

The followup protocol of the patients was heterogeneous, 
as the study includes a historic case series with a long sur-

veillance time. The patients who were treated during the 
90s were followed with ultrasounds, intravenous urography, 
urinary cytology, and cystoscopy every three months during 
the first year, and then every six months thereafter. Currently, 
we follow the indications recommended by the European 
guidelines. The surveillance regimen is based on urinary 
cytology and CT urography at three and six months, and 
yearly thereafter, as well as cystocopy, URS, and cytology 
in situ at three and six months, then every six months for 
two years, and finally, yearly.

The primary endpoints were the recurrence in the upper 
urinary tract and bladder, as well as renal unit survival. 
Overall survival, disease-specific survival, UUTC and blad-
der recurrence-free survival, and renal unit survival were 
assessed by Kaplan-Meier survival curves. The results 
according to the indication (elective vs. imperative) were 
analyzed. Logistic univariate and Cox regression analysis 
were performed to analyze potential risk factors for UUTC 
recurrence, including multifocality, tumour grade, tumour 
size, previous bladder cancer, surgical approach, and tobac-
co use. SPSS® version 20 was used for all statistical analyses.

Results

The median followup was 75.12 months (interquartile range 
[IQR] 144.71–17.41). [The histology was available in 60 
cases. It turned out to be malignant in all cases except one 
case of a benign tumour (inverted papilloma). In five cases, 
the histology was unknown. The pathology after conservative 
treatment is summarized in Table 2. Due to the malignant 
potential of the inverted papilloma, it has been included 
in all analyses. The postoperative complications are sum-
marized in Table 3.

At the end of followup, overall survival and disease-spe-
cific survival rates were 69.2% (45/65) and 92.30% (60/65), 
respectively. The related Kaplan-Meier curves are shown in 
Fig. 1. 

Among the 65 patients, five died of UUTC. Four of these 
patients had recurrence after endoscopic management, three 
of whom were salvaged with RNU and the other was reject-
ed from surgery due to comorbidities. The final patient had 
rapid metastases and died after the conservative treatment.

With a followup median of 75.12 months, UUTC recur-
rence rate was 4.0% (26/65). Among patients with recur-
rence, one was contralateral and another was bilateral. The 
median time to recurrence was 136.28 months (95% con-
fidence interval [CI] 100.71‒171.847).

Bladder recurrence accounted for 30.8% (20/65) at the 
end of followup. The median time was not achieved. The 
75th percentile was 43.47 months, when 25% of the patients 
had a bladder recurrence. Two radical cystectomies were 
necessary. Fig. 2 shows the Kaplan-Meier curves for upper 
urinary tract and bladder recurrence survival.

Table 1. Tumour features and surgical indications

Indication n Tumour location n
General Kidney

Solitary 1 Calyceal 3

Bilateral 13 Renal pelvis 22

Relative (comorbidity) 1 Ureter

Lumbar 6

Elective 50 Sacral 1

Pelvic 22

Various locations 11

Total 65 65
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RNU was the salvage therapy for UUTR in 14 cases; 
ureterectomy was performed in three cases. The rest of 
recurrences were treated through an endoscopic approach. 
Estimated renal unit survival rate was 78.5% (51/65) (Fig. 3). 

Multifocality, history of bladder cancer, tobacco use, 
tumour grade, and tumour size were not statistically asso-
ciated to recurrence. Nevertheless, we analyzed the influ-
ence of the type of surgery (ureterectomy vs. endoscopic 
approach) and 48% of the patients treated with endoscopic 
techniques had recurrences vs. 18% of the patients treated 
with open surgery (p=0.027) (Fig. 4).

The difference between the patients with an imperative 
indication (n=15) and those with an elective indication 
(n=50) in terms of recurrence, renal unit survival, overall 
and disease-specific survival was not statistically significant. 

Discussion

This study highlights that selected patients could benefit from 
conservative treatment for bladder cancer and UUTC recur-
rence in terms of efficacy and disease-specific mortality.

Most of the recent literature on UUTC are retrospective 
case series, with a limited number of patients and a short 
followup. Moreover, there are no randomized trials compar-
ing conservative treatment and RNU.

Simhan et al have published a retrospective review using 
a national database (Surveillance, Epidemiology and End 
Results [SEER]).3 The review included 1227 patients diag-
nosed with UUTC and treated with RNU or conservative 
treatment, with a median followup of 61 months;3 however, 
the study has limitations inherent to a national database in 
terms of patient selection and probable bias.

The current study reports a similar sample size to other 
papers published,8-13 but with a longer followup. This allows 
us to assess the long -term effects after conservative treat-
ment. On the other hand, we have included the ureterec-
tomy as a surgical conservative option according to the cur-
rent European guidelines,7 unlike the majority of published 
articles, which are limited to endoscopic surgery.

Nonetheless, the limitation to this series is its retrospective 
nature. Also, the long-term followup involves a heteroge-
neous followup protocol of the patients, with difficulties in 
the diagnosis of low-grade recurrences in the older cases. 
Further, because this series has a long-term followup, indica-
tions for radical surgery may have changed.

Still, our results are similar to other studies published. 
The UUTC recurrence is the main concern with this type 
of conservative treatment. The recurrence rate is variable 
depending on the different studies (20‒85%).14 In a recent 
systematic review, Cutress et al estimated an UUTC recur-
rence after URS and percutaneous resection of 52% and 
37%, respectively, with a median followup of five years.9 
Stratifying by tumour grade, the recurrence rate is greater 
the higher the tumour grade.9 

Although in our series we did not find a statistical associa-
tion between recurrence and tumour grade, prior history of 
bladder tumours, tumour size, and multifocality, this associa-
tion has been reported in the literature11,15,16 and establishes 
the mainstays of conservative treatment.7 However, in this 

Table 2. Pathology

Final pathology n
Benign tumours

Inverted papilloma 1

pTa

Grade 1 10

Grade 2 7

Grade 3 1

pT1

Grade 1 8

Grade 2 10

Grade 3 1

pT2

Grade 2 2

Grade 3 3

pT3

Grade 2 1

Grade 3 1

pTx

Grade 1 3

Grade 2 5

Grade 3 3

Unknown 4

Unknown 5

Total 65

Table 3. Postoperative complications

Complication Surgical technique Number of complications Clavien-Dindo Treatment
Bleeding Percutaneous resection 1 IIIb Nephrectomy

Urinary fistula Percutaneous resection 1 IIIa Ureteral catheter

Ureteral stricture Ureterectomy 1 IIIb Ureteral re-implantation

Urinary tract infection
URS 1 II Antibiotic

Percutaneous resection 2 II Antibiotic
URS: ureteroscopy.
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study, the patients treated by ureterectomy had fewer recur-
rences in the upper urinary tract than patients treated by endo-
scopic approach. This is probably because the ureterectomy 
allows a more radical surgery than endoscopic treatment. 

As recurrence is common and recurrence rate is greater 
the higher the tumour grade, the diagnosis must be precise 
for better results following a conservative approach. CT urog-
raphy is the imaging technique with the highest accuracy 
for UUTC; however, the sensitivity and specificity may vary 
depending on the technique used and the tumour size.7 

A biopsy should be done when performing the flexible URS 
to determine the tumour grade. This allows better precision and 
the possibility of selecting the best treatment in every patient.

The interest in increasing the accuracy of the diagnosis has 
led Brien et al to design a forecast model based on hydro-
nephrosis, urinary cytology. and the grade of the disease in 
URS biopsy. Such knowledge may impact surgery choice or 
the need for perioperative chemotherapy regimens.17 

In patients considered for conservative treatment, the 
value of the URS biopsy in stratifying the tumour grade is 
well-established by the guidelines; however, the diagnostic 
value is controversial. This is due to the fact that, despite 
the new technology available, the ability to obtain tissue 
is still limited by different variables. This results in a small 
volume of biopsy, commonly without muscle sample. Rojas 
et al published a review of 137 URS biopsies in 81 patients, 

Fig. 1. The overall survival curve shows that 50% of patients are alive after a median of 232.05 months. Five patients died due to upper urinary tract cancer during the 
first 75 months. 

Fig. 2. The survival curves of (A) upper urinary tract cancer recurrence; and (B) bladder cancer recurrence. 

A B
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of which 54 underwent RNU. The grade concordance was 
92%; however, the stage concordance was only 43%.18 
Clements et al defined a predictive accuracy of high-grade 
and muscle-invasive disease of 90% and 60%, respectively.19 
Similarly, other authors observed a greater than expected 
rate of tumour upgrading and invasive disease, particularly 
in those with low-grade tumours at biopsy.14

It is important to reiterate that our study includes ure-
terectomy as part of conservative treatment. In addition, 
we observed that patients treated with this technique had 
a lower rate of recurrence than patients undergoing endo-
scopic surgery. This finding may be explained because ure-
terectomy allows the complete resection of the tumour, mak-
ing this procedure a feasible alternative in selected cases of 
high-risk or muscle-invasive disease.20,21

Another reason why nephron-sparing surgery is prefer-
able to RNU in selected patients is the lower complication 
rate. The risk of perioperative complications after an URS is 
about 14%, with a probability of a stricture during the fol-
lowup of about 11%. Meanwhile, percutaneous resection 
has a much higher risk of complication (27%).9 Concern 
regarding tract seeding after a percutaneous approach is 
highly unlikely, standing at 0.75% in the most experienced 
institutes.22 Moreover, renal unit preservation, which in 
this study reaches nearly 80% after a mean followup of 75 
months, allows us to cope in better conditions with the risk 
of a contralateral tumour (6%).23 

On the other hand, the decrease of glomerular filtration 
rate following RNU and therefore the risk of developing 
complications such as chronic kidney disease, may affect 
eligibility for adjuvant cisplatin-based therapies, particularly 
in elderly patients.4

Furthermore, if we bear in mind that salvage RNU of the 
recurrences after conservative treatment provides compa-
rable outcomes to immediate RNU in patients with low-

grade disease,24-26 conservative treatment becomes a safe 
and a feasible option in selected cases.

Conclusion

Conservative treatment of UUTC is a therapeutic alternative 
that, in selected cases, may provide a feasible alternative to 
RNU, but with the added advantage of renal unit preserva-
tion. The long-term followup of this study allow us to better 
understand the natural history of the disease after conserva-
tive management, potentially leading to the establishment of 
specific indications for its use in order to obtain the greatest 
benefit for our patients.
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