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Abstract |

Upper urinary tract urothelial cancers constitute 5% of all urothelial cancers and standard therapy is bladder cuff excision with nephroureterectomy.
This treatment is performed as open or technologically assisted (laparoscopic and robotic) surgery. Conservative treatment approaches include
endoscopic treatments, segmental resection, and upper urinary tract immunotherapy. Upper urinary tract immunotherapy is considered effective in
patients with carcinoma in situ. In addition, the development of targeted molecules and gene therapies is also anticipated. In selected patient groups,
endoscopic (antegrade percutaneous and retrograde ureteroscopic) procedures are being implemented as an alternative to nephroureterectomy
in order to prevent unnecessary organ loss and to preserve the nephrons. Oncological survival and tumor control with the endoscopic approach
are similar to the outcomes of radical surgery in cases with low-stage and grade tumors. Advantages of the endoscopic approach include minimal
morbidity and preservation of kidney function, while disadvantages include life-long follow-up and the need for a large number of endoscopies. In
cases with a large tumor burden, the retrograde ureteroscopic approach is generally preferred instead of percutaneous treatment.
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Introduction

Urothelial carcinoma is the 4™ most common cancer after breast
(or prostate), lung, and colorectal cancers (1). Approximately
90-95% of urothelial carcinomas originate in the bladder and
5-10% in the upper urinary tract (UUT) (2). Seventeen percent
of patients with UUT tumors (UUTTs) have concomitant bladder
tumors (3). According to the European Association of Urology
(EAU) guidelines, standard methods for the diagnosis of UUTTs
include:

- Urine cytology,

- Cystoscopy,

- Computed tomography (CT),

- Urography,

- Ureteroscopy and biopsy (3).

Recent reports have cited CT urography as the best noninvasive
method for evaluating the UUT for urothelial malignancies.
There has been debate regarding the timing and method of
contrast media administration, as well as imaging criteria used
to identify suspected malignancy (4).

Other than these standard diagnostic methods, there are
additional diagnostic methods to increase diagnostic potential

in cases of carcinoma in situ (CIS) and small flat lesions, although
their effectiveness has not been established. Narrow band
imaging (NBI) and photodynamic diagnosis (PDD) are used.
NBI is based on the principle of increasing contrast between the
mucosa and tumor tissues using light at 2 different wavelengths
(blue and green) (5). The method was reported in 1 study to
increase the diagnosis rate by 23% (6). Similarly, PDD works on
the principle that when a fluorochrome (5-aminolevulinic acid)
accumulates in tissue, the pink pathological tissues appear on
a blue background when viewed under a light source with a
specific wavelength. Two studies on this subject reported that
more tumors were detected (7,8). Although further validation
of their effectiveness is necessary, these modalities are promising
for the future.

The prevalence of invasive tumors at initial diagnosis is 15-25%
for the bladder and 60% in the UUT (9). In recurrences of
UUTTs, 22-47% of tumors are detected in the bladder, and
26% in the UUT (10). The prevalence of UUTT is 3 times
greater in males and peaks in the 70-90 year age group (11).
Similarly, tumor grade can be determined with 90% accuracy
with ureterorenoscopic biopsy, independent of tumor size (12).
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Examination of resection (nephroureterectomy) material from
patients with pelvic tumors in the UUT showed that CIS and
dysplasia in different locations were present in 60-95% of cases,
and recurrences were ultimately the result of a tendency toward
multifocal localization (13). Due to this localization pattern, the
standard treatment for UUTT is radical nephroureterectomy
(RNU). The treatment algorithm is shown in Table 1.

The most important parameter affecting treatment outcomes
of UUTT is tumor stage and grade. As with bladder cancers,
spread occurs via hematogenous and lymphatic route or direct
invasion. Muscle invasion has a direct impact on 5-year survival
(£50% among patients with T2-T3 tumors versus <10% for
those with T4 tumors) (14).

The classification of patients into low- and high-risk groups is
crucial when deciding between conservative and radical surgery
in cases of UUTT (15). The determination of low- and high-
risk factors is presented in Table 2. The presence of any of the

Table 1. Treatment algorithm for upper urinary tract tumors in the
2015 European Association of Urology Guidelines
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high-risk factors is sufficient for the patient to be classified in
the high-risk group. The gold standard treatment for high-risk
tumors is RNU with cuff excision. Conservative treatment of
UUTTSs is an option for low-risk patients and special indications
(such as solitary kidney and renal failure) (3,15).

According to version 4.2018 of the National Comprehensive
Cancer Network guidelines for bladder cancer, nephron-sparing
endoscopic (ureteroscopic and percutaneous approaches)
interventions can be recommended alone or in combination
with postoperative intrapelvic adjuvant therapies or bacillus
Calmette-Guérin (BCG) for low-risk patients. Ureteroscopic
methods or resection and anastomosis of the upper/middle/
lower ureter can be performed when selecting endoscopic
interventions for the renal pelvis and upper ureter (16).
However, the risk of tumor spread along the access path should
be kept in mind when using percutaneous approaches. In
terms of postoperative follow-up, EAU guidelines recommend
endoscopy, cytology, and CT urography at 3 and 6 months,
every 6 months for the following 2 years, and once a year
thereafter for a total of at least 5 years (17).

Open, Laparoscopic, and RoboticRadical Nephroureterectomy
and Distal Ureterectomy Techniques

The nephrectomy portion of radical surgery for UUTTs has
been standardized in terms of surgical principles, regardless
of the technique used. In contrast, many different techniques
for distal ureterectomy and cuff excision surgery have been
developed to date, some of which have been abandoned due
to recurrence and difficulties. Some surgical techniques are
practiced in combination based on the patient’s condition
and the surgeon’s experience and preference. The following
sections provide an outline of the techniques utilized in the
surgical treatment of UUTTs.

Open Radical Nephroureterectomy

Single or double incisions may be made based on surgeon
experience and the patient’s physical build, kidney size,
and affected side. For a single incision, a thoracoabdominal
incision extending below the umbilicus should be preferred.
If a double incision is planned, then a flank incision plus a
Gibson or Pfannenstiel incision can be made. It is important
to rule out the presence of a second artery and to excise the
renal fascia and surrounding adipose tissue before ligating the
renal vein. Adrenalectomy is recommended in patients with
locally advanced disease and intraoperative signs of adrenal
involvement. Cuff resection may be performed transvesically
and/or extravesically, and a combined approach with endoscopy
provides a comfortable surgery. It is important to remove the
ureter as a whole and to close the bladder in 2 layers (18).

Table 2. Classification of high- and low-risk factors in upper urinary tract tumors in the 2015 European Association of Urology Guidelines

. . . . . Previous radical
Risk factor Cytology Number of foci | Tumor size | Pathology Hydronephrosis | Invasion on CT urography cystectomy
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Laparoscopic Radical Nephroureterectomy

First described by Clayman et al. (19) in 1991, the laparoscopic
method is preferable for low stage/grade upper ureter or
renal pelvis tumors with low risk of invasive disease. Typically,
laparoscopic surgery is advantageous in terms of morbidity.
Oncologic efficacy and relapse are equivalent to open surgery
(19,20). Details to be considered during laparoscopy include
avoiding direct contact between instruments and the tumor,
avoiding violation of the urinary tract, using organ bags and
ensuring en bloc removal of the kidney and ureter cuff, and
avoiding laparoscopy in cases of invasive and large tumors
(T3/4 and/or N+, M+). The procedure may be retroperitoneal
or transperitoneal. Laparoscopy combined with endoscopy
facilitates removal of the distal ureter.

Distal ureterectomy and cuff resection are the least standardized
part of laparoscopic RNU surgery. The choice is based on
surgeon experience, tumor site and potential for spread, and
the technical means available (21).

Robotic Radical Nephroureterectomy

Enables fine manipulations that are not possible with the
laparoscopic technique, as well as easier suturing and
reconstruction. It is particularly advantageous for distal ureter
and cuff removal and bladder suturing. As with the other
methods, a Foley catheter is recommended for 1 week.
Similarly, adrenalectomy is also recommended in this method
in cases with adrenal involvement (22).

Approach to bladder cuff resection: Due to the 30-75%
recurrence rate in ureteral stumps, RNU with cuff excision is the
standard surgical approach. Open and technologically assisted
(laparoscopic or robotic) surgeries are possible. Open surgery is
associated with greater morbidity, and its nonsuperiority over
the laparoscopic or robotic approach in terms of oncologic
recurrence has been emphasized (23). Only 1% of UUTTs
originate in the ureter. The need for RNU is absolute in the
high-risk group, but there is still uncertainty regarding the
cuff excision technique and whether it is necessary for all
patients (1).

Renal pelvis tumors have a better prognosis than ureteral
tumors due to the barrier effect of the renal parenchyma
(24). In a multicenter renal pelvis tumor series of 4210
patients, Lughezzani et al. (25) evaluated the outcomes of RNU
with cuff excision in 2492 patients and RNU alone in 1718
patients. Among patients with locally advanced disease, they
determined that the cancer-related mortality rates of pT3-4/
NO and pT(any)/N1-3 patients were 1.25 times and 1.45 times
higher, respectively, when cuff excision was not performed.
These findings showed that cuff resection is absolutely necessary
for these patients, but not performing cuff excision on patients
with localized pT1-2/NO renal pelvis tumors does not affect
survival; therefore, they concluded that RNU alone can be
performed in T1-2 patients (25).

“Pluck” technique (transurethral resection of ureteral
orifice): Prior to nephrectomy, the orifice is dissected and
freed to the perivesical area via cystoscopy using a holmium
laser or resectoscope. This is followed by nephrectomy and the
antegrade removal of the ureter without suturing the bladder.
A Foley catheter is left place for 1 week to allow the bladder

incision to heal. The method is contraindicated in patients with
distal ureter tumor or CIS (21).

Stripping (intussusception): No longer recommended in
EAU guidelines (3). During nephrectomy, a basket or balloon
is placed cystoscopically, after which the ureter is ligated. The
remaining distal portion is secured in the balloon or basket and
traction is applied to the catheter to draw it into the bladder
while stripping the ureter from the periureteral tissue, followed
by resection of the orifice. Various technical setbacks (such as
ureteral rupture) may arise during the procedure (21).
Cleveland technique (transvesical method): Access to the
bladder is achieved through 3 mm suprapubic ports, the
ureteral orifice is sealed with an endoloop, and the orifice is
completely circumscribed to the perivesical area. The distal
aspect is removed by proximal traction-assisted dissection
during nephrectomy. Seeing the complete orifice sealed with
the endoloop is an indicator of safe surgery (26).

Total laparoscopic technique: The orifice and its surroundings
are first cauterized using a cystoscope. After nephrectomy,
antegrade traction is applied to the ureter and it is mobilized
towards the distal aspect. The orifice is everted out of the
bladder and secured with an endovascular staple. Seeing the
cauterized area is an indicator of surgical integrity (21).
Various researchers have described modified patient positions
and different robotic arm paths that are advantageous in
robotic RNU. Operative times of 150-190 minutes and blood
loss of approximately 130 mL have been reported in different
series (27,28). Among more recent publications, Tamhankar
et al. (29) reported the average operative time and amount
of blood loss in 11 robotic RNU and pelvic lymphadenectomy
procedures as 170 minutes (156-270 minutes) and 150 cc (25-
500 cc), respectively. The mean length of hospital stay was 3
days (2-8 days). With the exception of 1 patient who developed
metastatic systemic recurrence during a 9-month follow-up
period, all patients were reported to be disease-free in the final
follow-up. As a result, they emphasized the operative morbidity
advantage of the robotic approach and its reliability in terms of
short-term oncological outcomes (29).

A comparison of different distal ureterectomies (pluck, full
laparoscopic, robotic) conducted by Stravodimos et al. (30)
showed that none of the techniques was superior. However, they
recommended open ureterectomy and cuff excision in patients
with excessive tumor load in the distal ureter. They authors
stated that due to the high risk of intravesical recurrence, the
pluck technique is appropriate for low-stage/grade tumors of
the proximal ureter and renal pelvis. It was also emphasized that
compared to open ureterectomy, the laparoscopic and robotic
methods offer easy bladder suturing after cuff resection and are
superior in terms of negative surgical margins and high patient
tolerance (30). In another study, Hanna et al. (31) conducted a
multicenter comparison of surgical outcomes of 7401 open and
754 laparoscopic operations. Although the low rates of blood
transfusion and intraoperative complications in the laparoscopic
group were noted, the authors emphasized that the groups
showed no difference in terms of postoperative complications
and that laparoscopy was a superior alternative to open surgery
in terms of morbidity (31).

Li et al. (32) compared cuff resection methods (intravesical,
extravesical, transurethral) in 301 patients who underwent RN
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and reported no superiority in terms of recurrence or cancer-
specific survival. As recommendations, they emphasized orifice
coagulation in the transurethral approach and early ureter
clamping during nephrectomy to prevent potential spread (32).
In 2 large multicenter studies, recurrence and cancer-specific
mortality rates following RNU were compared according
to pathology (T classification, lymph node metastasis,
lymphovascular invasion, sessile tumor and CIS presence) and
tumor location. In their study encompassing 2244 patients
in 23 centers, Cha et al. (33) reported that tumor pathology
was associated with recurrence and cancer-specific mortality
over 45 months of follow-up. Raman et al. (34) reached the
same conclusion in their study including 1249 patients, and
they also reported that tumor location in the ureter or pelvis
did not affect recurrence or survival. Zou et al. (35) compared
open (n=101) and laparoscopic (n=21) nephroureterectomies
and reported that surgical technique did not affect intravesical
recurrence or mortality, while history of preoperative tumor in
the bladder and presence of hydronephrosis were associated
with intravesical recurrence, and tumor pathology (stage,
grade, and lymphovascular invasion) was a significant predictor
of cancer-specific mortality. Two studies with follow-up periods
of 5 years (36) and 13.6 years (37) are noteworthy in
terms of the long-term follow-up and survival comparisons
between laparoscopic and open NU. Neither study was able
to demonstrate a significant difference in survival between the
surgical techniques.

In conclusion, when techniques pertaining to distal ureter and
cuff resection during NU are compared, open ureterectomy
and cuff resection are considered the gold standard. Using
a laparoscopic stapler may result in positive surgical margin
in the bladder; the transvesical laparoscopic approach, while
oncologically reliable, has technical difficulties; and the
transurethral approach and intussusception carry the risk of
tumor seeding. The long-term follow-up results for robot-
assisted distal ureterectomy are still insufficient.

In terms of lymph node dissection, the rate of positivity
in Ta and T1 disease is reported as 2.2% and dissection is
not recommended. In contrast, lymph node positivity is
reported as about 16% in T2 and T3 disease, and dissection is
recommended in these cases (3,38).

Lee et al. (39) evaluated the relationship between recurrence in
the bladder and preoperative ureteroscopic biopsy in patients
who underwent RNU and cuff resection secondary to UUTT.
Of 502 patients operated between 1990 and 2013, they
reported no significant difference in bladder tumor recurrence
between those who underwent preoperative ureteroscopic
biopsy (206 patients) and those who did not (296 patients).
It was emphasized that a history of bladder tumor, the surgical
technique used, and primary tumor pathology are influential in
postoperative bladder recurrences (39). In the EAU guidelines,
a single dose of mitomycin-C instilled before bladder catheter
removal was reported to be effective in preventing early bladder
recurrence (3).

Conservative or Local Treatment

Conservative or local treatments are preferred in low-risk
patients, those with a functional contralateral kidney, and when
other approaches are not an option (solitary kidney or renal
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failure) (3). When following a conservative treatment approach,
the ipsilateral UUT should be monitored closely.

Segmental resections: For proximal and mid-ureter tumors,
open segmental ureterectomy is recommended in the following
cases:

- Grade 1-2 T2 disease in which preserving renal function is
necessary,

- Tumors that are too large for endoscopic ablation,

- Grade 1-2 TaT1 disease.

The procedure can be performed using open, laparoscopic, or
robotic techniques. It enables closure of defects approximately
4 cm in size. A 1 cm safety margin is resected on the proximal
and distal aspects of the tumor. A double | stent is left in place
for an average of 30-45 days following anastomosis (21,40).
Distal segmental ureterectomy is recommended for patients
with low stage/grade disease, those who are not eligible for
endoscopic surgery, and when preserving renal function is
necessary. To avoid tension on the anastomosis, the bladder can
be suspended from the psoas muscle (psoas hitch) or a Boari
flap can be made. In cases where anastomosis is not possible,
the anastomosis can be achieved by forming a tube from a
segment of ileum (Monti technique) (21).

Colin et al. (41) compared the 5-year outcomes of RNU (416
patients) and segmental ureterectomy (52 patients) in a
multicenter, retrospective study. They reported that surgery type
did not affect cancer-specific, recurrence-free, or metastasis-free
survival. In selected patients, short-term oncologic outcomes
indicate that segmental ureterectomy is also a valid method
41).

Retrograde ureteroscopic technique: First described by
Goodman (42) in 1984. In terms of technique, using a rigid
ureteroscope without a guide is recommended to avoid
suspected tissue damage. Removing the tumor with forceps or
basket and then applying laser [holmium:yttrium-aluminum-
garnet (YAG)] or electrocautery to the base is recommended.
Similarly, a flexible ureteroscope is used for upper ureteral
and intrarenal evaluation and treatment (43), but anatomical
obstructions (strictures and adhesions) may preclude performing
the procedure exactly as described (44).

In their meta-analysis of 736 patients in 22 studies, Cutress et al.
(44) reported 53% recurrence, 15% progression, 9% disease-
specific mortality, and 19% subsequent NU with a follow-up
period of 14-73 months. Complications were observed in 14%
of patients (78% were strictures, others included perforation,
sepsis, and hemorrhage) (44). Of the recent research examining
the treatment efficacy of retrograde surgery, a study by Scotland
et al. (45) is noteworthy. In their study, 80 patients with
biopsy-proven low-grade UUTTs with a mean size of 3.04 cm
were followed for a mean of 43.6 months after ureteroscopic
laser ablation. All of the patients underwent cystoscopy and
ureteroscopy every 3 months until tumor-free. Follow-up of
tumor-free patients was done every 6 months for the first 5 years
and yearly thereafter. During follow-up, ipsilateral recurrence
was observed in 90.5% of the patients, with 31.7% progressing
in grade at a mean of 26.3 months. Sixteen patients (20%)
underwent RNU after a mean of 23.2 months. Rates of overall
and cancer-specific survival at 5 years were 75% and 84%,
respectively. It was concluded that ureteroscopic treatment of
UUTTs >2 cm in size is a treatment option that preserves organ
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function and offers an alternative to RNU, provided that the
patient is closely monitored due to the risk of recurrence (45).
Antegrade percutaneous technique: Technical advances have
led to the abandonment of this method except for patients
with diversion, solitary kidney, or anatomic obstacles (strictures,
adhesions). Treatment using the antegrade approach is usually
conducted in 3 sessions. Technically, renal access is achieved by
the same steps used in percutaneous stone extraction surgery
(ureteral catheter placement, prone position, access from the
calyx at the angle most convenient for the procedure, and
renax placement). The tumor is removed by excision or tearing,
and the base is coagulated with YAG laser or electrocautery.
Multiple access points may be required. NU is performed
when peroperative frozen examination reveals invasive high-
grade tumor (46). If the same pathology is encountered at any
stage of conservative follow-up, the treatment is also NU (47).
When peroperative pathology indicates a low-grade tumor, the
procedure is concluded by placing a nephrostomy catheter. If
there is suspicion of residual tumor, or a biopsy sample will be
taken from the base, a second session is performed within the
same week (46). If pathology is invasive at this stage, NU should
be performed. If examination indicates tumor absence or low-
grade pathology and nephrostogram shows no extravasation/
obstruction, intrarenal mitomycin-C or BCG can be instilled
(48). After 2-4 weeks of intrarenal chemo-immunotherapy,
a third endoscopy is done and a biopsy sample is obtained.
Follow-up begins after nephrostomy (46,48).

Complications of percutaneous tumor extraction are similar
to those of stone extraction surgery: fever, hemorrhage,
and additional organ injuries. Furthermore, irrigation pressure
must be kept below 40 cm H,O to avoid tumor seeding due
to backflow of the irrigation fluid. Using distilled water is
recommended due to its cytolytic property (49). However, there
remains a risk of tumor development along the access path and
tumor extension due to urinary tract perforation despite all of
these precautions (50).

Jarrett et al. (51) reported a recurrence rate of 33% based on the
9-year follow-up of 30 patients. Tumor grade has been reported
to be a determinant of recurrence and survival (recurrence was
18% with G1 and 50% with G3). As a result, presence of a
multifocal tumor 21.5 cm in size and the presence of dysplasia
were defined as determinants of recurrence (52).

The recurrence rate in patients treated by percutaneous
approach is 13-65%. The rates of bladder recurrence, overall
survival, and cancer-specific survival have been reported as
15-42%, approximately 92%, and 75-100%, respectively (53).
Previous studies retrospectively evaluating endoscopic and
open surgical methods reported that 20% of patients treated
endoscopically subsequently underwent RNU. It was also
reported that in well-selected low-grade patients, cancer-
specific survival was similar with endoscopic treatment and
RNU, whereas RNU provided a survival advantage in patients
with high-grade tumors (44). To determine correct tumor
grade, the endoscopic biopsies and pathology specimens of
patients who later underwent RNU were evaluated. There was
80% agreement between endoscopic and RNU pathology
results. The study showed that with endoscopy, 25% of
patients may have overlooked lesions, 50% of which contain
undetectable CIS (54).

In another study, comparison of local UUTT patients who
underwent endoscopic treatment and those who had RNU
showed similar overall and cancer-specific survival rates.
However, it is emphasized that further prospective, randomized,
multicenter studies were needed to reliably compare oncologic
outcomes (55).

Adjuvant therapies: BCG, mitomycin-C, epirubicin, thiotepa,
and BCG/interferon have been used in the treatment of
urothelial tumors of the UUT, both for primary CIS (56)
and after resection and ablation (57,58,59). However, due
to insufficient patient numbers, it has not been possible
to definitively demonstrate the efficacy of these methods
(including mitomycin-C, BCG, and other agents) with scientific
evidence (60,61). Nevertheless, BCG is most commonly used
after antegrade resection and mitomycin-C is most commonly
used after ureteroscopic resection (62). After ureteroscopic
treatment, 60 mg mitomycin-C is instilled for 1 hour once a
week for 6 weeks using a ureteral catheter (pressure <20 cm
H,0) or directly into the bladder in cases with proven reflux
(63,56).

Following percutaneous resection, BCG therapy is usually
recommended 1 week after the second follow-up nephroscopy
(after ruling out extravasion and obstruction) and administered
once a week for 6 weeks (360 mg BCG/150 mL saline, <20 cm
H,O pressure and 1 mL/min instillation rate, total of 2.5 hours
per session) with intravenous antibiotic prophylaxis (64). In
terms of the side effects of adjuvant therapy, the risk of systemic
BCG sepsis is particularly noteworthy. Complete healing of
the mucosa prior to administration (though not absolutely
necessary for mitomycin-C) and low-pressure instillation are
very important. Especially after percutaneous resection, routine
use of isoniazid, close monitoring for sepsis, and waiting for
2 weeks have been suggested (62,65). A 2018 meta-analysis
by Gregg et al. (66) including a total of 13 comparative
studies is the most recent research on adjuvant therapies for
UUTT. Ultimately, the authors emphasized the need for new
therapeutic agents and more randomized clinical trials (66).

Conclusion

The gold standard in the treatment of UUTTs is RNU and cuff
excision. Unlike the bladder, endoscopic interventions during
follow-up require a higher level of technology and experience.
Similar to bladder tumors, the local stage and histological
grade of the tumor are the main prognostic factors (67,68). For
this reason, organ-sparing treatments are recommended for
small, superficial, and low-grade tumors in both elective and
nonelective procedures (69). The most common conservative
technique is retrograde ureteroscopy. However, this procedure
cannot be performed due to technical reasons in 25% of
patients. An antegrade percutaneous route can be used in these
cases and in patients with large intrarenal tumors.

Studies with larger patient numbers and longer follow-up
periods are needed to better characterize the effects of
adjuvant therapies on survival, recurrence, and prognosis.
In the conservative approach, patient compliance with close
monitoring is as important a factor as tumor pathology, size,
and location. According to the schedule recommended in
follow-up protocols, for the first 3 years patients should be
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evaluated with ureteroscopy every 6 months in addition to
radiological and laboratory exams. If this is not considered
feasible, NU and cuff excision should always be the first choice
for treatment.
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