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 Background

 Epidemiology

Upper tract urothelial carcinoma (UTUC) accounts for approximately 10% of all 
urothelial cancers [1, 2]. Renal pelvis tumors are twice as common as ureteral 
tumors, and concomitant carcinoma in situ (CIS) occurs in up to 31% of cases [1]. 
This is usually a disease of the elderly with a mean age around 70 years [1]. Around 
60% of patients present with invasive disease, including 10% with metastatic dis-
ease [1]. Histologically, pure urothelial carcinoma is most common, but variant his-
tological subtypes are observed in up to 25% of cases, with squamous differentiation 
being the most common [3]. Variant histological subtypes are often associated with 
worse prognoses, especially the sarcomatoid, micropapillary, and small cell vari-
ants [3, 4].

Urothelial carcinoma (UC) can affect the entire urothelium and tends to be a 
multifocal disease. Consequently, it is not uncommon for patients to be diagnosed 
with synchronous or metachronous UC of the upper and lower tracts [5]. About 10% 
of patients with history of bladder cancer develop UTUC, whereas up to 50% of 
patients with UTUC subsequently develop bladder cancer [5]. Thus, depending on 
the patient’s risk status, assessment of the entire urothelium may be needed at vari-
ous intervals during the management and surveillance of patients with UC.

 Risk Factors

Tobacco use, aristolochic acid (AA) intake, alcohol consumption, occupational 
exposures (aniline dyes), anti-inflammatory medication (phenacetin), chemothera-
peutics (cyclophosphamide), and genetic disorders are all risk factors for develop-
ing UTUC.

Tobacco use increases the risk of developing UTUC by as much as six-fold, and 
the risk increases with cumulative smoking exposure [6]. In addition, continued 
smoking is associated with worse prognosis in patients with a UTUC diagnosis, and 
smoking cessation can mitigate these adverse outcomes [7].

Aristolochic acid is a substance found in plants that has been attributed to 
advanced renal disease and UTUC. It irreversibly injures the renal cortex, leading to 
extensive interstitial fibrosis and end-stage renal disease [8]. Its exposure can either 
be through environmental contamination of agricultural products by aristolochic 
contaminated plants or ingestion of aristolochic based herbal remedies [8, 9]. The 
former is the likely etiology in cases of Balkan endemic nephropathy, where expo-
sure to the substance occurs through contamination of locally grown wheat, while 
the latter was identified in individuals consuming high doses of AA in a herbal mix 
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used in weight loss clinics [8, 10]. The association with UTUC was suspected in 
early reports of cellular atypia in patients with aristolochic induced nephropathy 
and case reports of patients with aristolochic induced nephropathy who developed 
urothelial cell carcinoma [11, 12]. One later study reported that up to half of patients 
with aristolochic induced nephropathy are subsequently found to have urothelial 
carcinoma [13].

Alcohol consumption has also been linked to UTUC.  In a case-control study, 
alcohol consumption was significantly higher in patients with urothelial carcinoma 
(OR 1.23). Strengthening the causal link, a dose-response was observed with higher 
consumption associated with increasing risk [14].

Exposures to other substances such as analgesics, cyclophosphamide, and arse-
nic have been weakly associated with increased risk of developing UTUC, but 
results have been inconsistent [6, 9, 15–17].

 Genetic Factors

The molecular changes observed in patients with UTUC are similar to those seen in 
bladder cancer [18]. The most common mutations seen in sporadic UTUC include 
alterations in FGFR3, KMT2D, KDM6A, STAG2, cdkN2A, TP53, PIK3CA, and 
TSC1 [19]. Additionally, mutations in the mismatch repair process can be associ-
ated with UTUC in patients with Lynch syndrome and can be present in around 5% 
of patients diagnosed with UTUC [20].

 Lynch Syndrome

Upper tract urothelial carcinoma is the third most common cancer in Lynch syn-
drome [21]. Lynch syndrome is caused by germline mutations in the mismatch 
repair genes MLH1, MSH2, MSH6, or PMS2. Mutations in these genes lead to 
microsatellite errors during replication [22]. These patients are up to 22 times more 
likely to develop UTUC compared to the general population [21]. The Amsterdam 
Criteria I and II can be used to help identify families who are likely to have Lynch 
syndrome [23]. According to the EAU guidelines, the diagnosis of Lynch syndrome 
should be suspected in patients with one or more of the following: (1) metachronous 
Lynch syndrome-related cancer (colorectal, endometrial, ovarian, stomach, small 
intestine), (2) age <65 years with UTUC, (3) first-degree relative with a Lynch- 
related cancer younger than 50 years of age, or (4) two first-degree relatives with 
Lynch syndrome-related cancer [24]. If any of the above is suspected, patients can 
be referred for germline testing and individual/family genetic counseling for follow-
 up and evaluation for other Lynch-related cancers.
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 Diagnosis

Evaluation for UTUC is most often prompted by presenting symptoms. Symptoms 
of UTUC can include microscopic hematuria, gross hematuria, flank pain, or con-
stitutional symptoms in advanced cases [24]. The gold standard cross-sectional 
imaging test is a CT scan with intravenous contrast and delayed images (CT uro-
gram), where the classic finding is a filling defect on delayed imaging (Fig. 20.1). 
CT urogram has high accuracy for diagnosing UTUC, with around 92% sensitivity 
and 95% specificity [25]. In patients who cannot undergo CT imaging, MRI with 
delayed imaging is also an option, though the sensitivity is lower at around 63% [26].

Another critical tool used in the diagnosis, management, and surveillance of 
patients with UTUC is cystoscopy. Assessing the bladder mucosa is important, as 
concomitant bladder cancer is present in up to 30% of patients presenting with 
UTUC [27]. Once the diagnosis of UTUC is suspected, pathological evaluation is 
important in determining management options. Pathologic specimens are obtained 
through either ureteroscopic biopsy or percutaneous biopsy. Ureteroscopy has the 
benefit of allowing direct visualization of the tumors (Fig. 20.2) and multiple tech-
niques for obtaining tissue. These include ureteral brush biopsy, forceps biopsy, or 
basket biopsy [28]. Percutaneous biopsy approaches are typically performed by 
interventional radiology teams using ultrasound or CT-guided approaches. Though 
case reports exist describing possible tumor seeding after biopsy, studies have 
reported extremely low rates of seeding with percutaneous biopsy making this 
approach a good alternative when endoscopic biopsy attempts have failed [29, 30].

Urine tests can also be used in the evaluation of these patients. Urine cytology is 
less sensitive for UTUC than for bladder cancer; however cytology obtained from 
barbotaged urine can have sensitivities over 90% [31]. Fluorescence in situ hybrid-
ization (FISH) analysis is another urine-based biomarker, but the performance is 
suboptimal, with a sensitivity of 50% [32].

Fig. 20.1 CT images of suspected upper tract urothelial carcinoma in the left renal pelvis. Delayed 
images demonstrate filling defect in the renal pelvis suspicious of urothelial carcinoma
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 Enhanced Imaging Modalities

In cases where the suspected area is not clearly visualized, visualization can be 
supplemented with enhanced imaging modalities. These enhanced imaging modali-
ties have demonstrated efficacy in the diagnosis of patients with urothelial cancer of 
the bladder, though there is less data available regarding use in the upper tracts 
[33, 34].

While the use of enhanced ureteroscopy in the upper tracts is not typical, some 
data suggest it may be a useful adjunct. Kata et al. assessed the diagnostic ability of 
blue light ureteroscopy and found that it detected more UTUC tumors than both CT 
urogram and white light ureteroscopy with over 95% of tumors detected on blue 
light [35, 36]. Narrow-band imaging (NBI) has also been evaluated for use in the 
upper tracts and has been shown to improve tumor detection by 23% [37]. While 
these technologies have demonstrated promising results in the detection and local-
ization of UTUC, and especially CIS, their value as it relates to oncologic outcomes 
will need to be verified in the setting of one or more clinical trials.

 Staging

Accurate staging may be difficult, due to limitations in obtaining sufficient samples 
during biopsy; however there are several nomograms that can be used that can help 
one predict the probability of invasive or non-organ confined disease with relatively 
good accuracy [38–40]. Staging is done using the TNM classification for staging 
tumors [41]:

TX Primary tumor cannot be assessed.
T0 No evidence of primary tumor.

Fig. 20.2 Ureteroscopic 
image of papillary tumor in 
the renal pelvis that was 
confirmed to be a 
non-invasive low-grade 
urothelial carcinoma
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Ta: Non-invasive papillary carcinoma
Tis: Carcinoma in situ

T1 Tumor invades subepithelial connective tissue.
T2 Tumor invades muscularis.
T3 Tumor invades beyond muscularis into the periureteric fat (ureter).

Tumor invades beyond muscularis into the peripelvic fat or renal parenchyma 
(renal pelvis).

T4 Tumor invades adjacent organs or through the kidney into perinephric fat.
NX Regional lymph nodes cannot be assessed.
N0 No regional lymph node metastasis.
N1 Metastasis in a single lymph node 2 cm or less in greatest dimension.
N2  Metastasis in a single lymph node 2 cm or greater in greatest dimension or 

multiple lymph nodes.
M0 No distant metastasis.
M1 Distant metastasis.

 Prognosis

There are several factors that have been found to be prognostic in the management 
of patients with UTUC.  In general, prognostic factors can be grouped into three 
categories: pre-operative/clinical factors, surgical/pathologic factors, and molecular 
markers [42].

 Pre-operative Factors

Certain demographic factors and overall patient health have been found to be prog-
nostic factors for UTUC. Age has been identified as an independent predictor of 
worse cancer-specific survival (CSS) and overall survival (OS) in patients with 
UTUC in retrospective studies [38]. In addition, elderly patients have been found to 
present with more aggressive disease [38, 42]. With regard to ethnicity, some data 
has suggested poorer survival outcomes in persons of color [1]. Other patient-level 
factors include poor performance status [39], obesity [43], and tobacco use [7, 
40, 44].

There are several disease-specific factors that affect survival as well. Ureteral 
tumor location and multifocal tumors have been described as factors associated with 
worse prognosis in retrospective studies [45, 46]. However, studies have been incon-
sistent with regard to the effect of tumor location on survival outcomes [43]. High 
tumor stage is a known factor associated with worse outcomes in patients with 
UTUC, but there are limitations in predicting tumor stage prior to surgery. As dis-
cussed previously, several nomograms aim to decrease this limitation by using 

K. M. Olson et al.



449

histological and radiological factors to predict invasive disease [47, 48]. With surgi-
cal timing, delay to definitive radical nephroureterectomy (RNU)  >3  months in 
patients with high-risk disease has been associated with more aggressive pathologi-
cal features and worse recurrence-free survival (RFS) and CSS in some studies, 
though these results have not been consistent [49–51]. Other factors that have been 
associated with worse oncological outcomes include pre-operative hydronephrosis 
[52], higher American Society of Anesthesiologist score [53], and previous/syn-
chronous bladder cancer [54].

 Surgical/Post-operative Factors

Pathological tumor stage is an important factor for the prognosis of patients with 
UTUC. Based on several studies, tumor stage has been found to be a significant 
factor associated with oncological outcomes, with a steep reduction in survival 
with advanced tumor stage. For instance, examples of 5-year CSS rates for pTa/
pT1, pT2, pT3, and pT4 disease are >90%, 70–80%, 50–55%, and 0–35% [45, 
55–58]. Tumor grade is also an established factor associated with survival, where 
high-grade disease is significantly associated with worse outcomes compared to 
low-grade disease [58]. Lymph node involvement is an important factor associated 
with worse RFS and CSS [55, 56] with lymph node-positive patients demonstrating 
significantly worse 5-year RFS and CSS, compared to patients with no evidence of 
lymph node involvement (29.0% vs 73.4% and 35.3% vs. 77.3%, respectively) 
[58]. Lymphovascular invasion is found in approximately 20% of patients after 
RNU and is associated with a greater risk of mortality and recurrence [59]. Another 
operative outcome that has important prognostic implications is the status of the 
soft tissue surgical margin at the time of RNU. In a multicenter review, a positive 
margin was associated with worse metastasis-free survival and CSS [60]. Other 
factors that have been associated with worse oncological outcomes include sessile 
tumor growth  [61], larger tumor size [62], tumor multifocality [56], and tumor 
necrosis [63].

 Molecular Markers

The prognostic role of multiple biomarkers has been investigated in UTUC. However, 
the rarity of the disease limits definitive conclusions related to these biomarkers. 
Examples of the types of markers include cell adhesion molecules (E-Cadherin, 
Beta-Catenin, Parvin-Beta, CD24), markers associated with microsatellite instabil-
ity, cell differentiation (Uroplakin III), angiogenesis (HIF-1 alpha), cell cycle regu-
lation (p53), cell proliferation (Ki-67, EGFR), apoptosis (Bcl-2), vascular invasion, 
PD-1 pathway, and inflammatory cells (C-reactive protein, leukocytes) [42].
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 Management

The management of patients with localized UTUC is typically dictated by the 
patient’s tumor risk status as well as the patient’s comorbidities. Risk stratification 
into low- or high-risk groups can typically be determined by the tumor’s histologi-
cal and radiographic appearance [24]. Some studies and guidelines have suggested 
risk stratification as follows [24, 64]:

• High-risk
 – Hydronephrosis
 – Tumor >2 cm
 – High-grade cytology
 – Multifocal
 – Prior radical cystectomy for high-grade disease
 – Variant histology

• Low-risk
 – Unifocal
 – Tumor <2 cm
 – Low-grade cytology
 – Low-grade biopsy
 – Non-invasive on imaging

Management of localized UTUC can be split into two categories: kidney-sparing 
approaches and radical surgery. Low-risk patients are typically better suited for 
kidney-sparing techniques which include endoscopic procedures, percutaneous 
tumor resection, segmental ureteral resection, and intracavitary chemotherapy 
instillation.

 Endoscopic Management

Endoscopic procedures including ureteroscopy with tumor ablation, fulguration, or 
resection are commonly used for both diagnostic and therapeutic purposes in 
patients with UTUC. Multiple studies have demonstrated the efficacy of endoscopic 
management, but most are limited by a retrospective and single-institutional design. 
In one study with a median follow-up of 54 months, 68% of patients had disease 
recurrence, and 19% eventually proceeded with RNU [65]. Fortunately, the vast 
majority of these recurrences (approximately 75%) can be retreated endoscopically 
using close surveillance strategies [66]. Therefore, appropriately selected patients 
with UTUC can be managed with endoscopic surgery, but recurrences often occur 
and about one-third of patients may be at risk for progression and eventually need 
radical nephroureterectomy.
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 A Special Note on Ureteroscopy

When ureteroscopy is planned as the management option in a patient with UTUC, 
there are a few key points to consider. The location of the tumor will dictate what 
kind of ureteroscope is used (i.e., flexible or semirigid). We prefer to start assess-
ments by first placing a safety wire into the collecting system. If a small tumor is 
anticipated, a flexible ureteroscope can be advanced under fluoroscopic guidance 
over the wire to the area of disease taking care to ensure that the entire collecting 
system and ureter are inspected at some point during the case. The morphology and 
size of the tumor dictate the appropriate treatment option once the tumor is visual-
ized. For tumors that appear papillary and on a stalk, a ureteroscopic biopsy forceps 
or stone basket can be used to remove the tumor. The remaining tumor burden 
should be ablated with holmium:YAG, neodymium:YAG, thulium laser ablation, or 
Bugbee fulguration. If a semirigid ureteroscope is used for a ureteral tumor, a ure-
teroscopic resectoscope can be used [67, 68]. This is helpful in cases with flat 
tumors or when the above options are not adequate for sampling. After completion 
of the treatment, a ureteral stent should be considered in cases of extensive manipu-
lation, resection, or injury to the collecting system.

 Percutaneous Surgery

When tumors are too large to be managed by ureteroscopy and renal preservation is 
desired, a percutaneous approach can be considered. Percutaneous access is obtained 
in standard fashion prior to the surgery or at the time of surgery by ultrasound or 
fluoroscopic approach. The percutaneous tract is then dilated to 30 Fr using balloon 
dilation system. Next, a rigid nephroscope is placed through sheath and used to 
identify and remove the tumor using a cold cup forceps [28]. If needed, a resecto-
scope can be used to resect and fulgurate the base of the tumor. Additional small 
tumors may occur throughout the collecting system and can be managed using a 
flexible nephroscope and ablative techniques. A second-look nephroscopy is often 
done a few days after the index surgery to ensure all tumor has been treated [28]. An 
8–14 Fr nephrostomy tube or a ureteral stent can be left in place at the conclusion 
of the surgery at the surgeon’s discretion.

 Segmental Ureteral Resection

When there is a large ureteral tumor burden that cannot be addressed endoscopically 
and/or renal preservation is imperative, segmental ureteral resection can be consid-
ered. In terms of efficacy of this approach, a population-based study found that 
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5-year cancer-specific mortality rates were similar between the RNU and segmental 
ureteral resection and this was not conditionally changed on multivariable analysis 
[69]. However, not unexpectedly, there are some data to suggest that this approach 
is associated with higher risk of recurrence. This is clearly due, at least in part, to the 
risk of metachronous recurrences in urothelium which is otherwise removed with 
RNU. In a systematic review and meta-analysis of 4797 total patients, segmental 
ureterectomy was associated with a shorter 5-year RFS despite presenting with 
lower stages and grades [70]. Thus, segmental resection is likely associated with a 
greater risk of recurrence compared to radical surgery, especially in patients with 
high-risk features.

 Intracavitary Instillation

 Adjuvant Therapy

UTUC has the propensity to recur, and studies have investigated methods to reduce 
the risk of recurrence, with similar goals as the methods used in bladder cancer. 
Intravesical adjuvant instillation with either chemotherapy or BCG is effective in 
reducing the risk of recurrence in patients with non-muscle-invasive bladder cancer 
[71]. Similar concepts have been investigated in UTUC with inconsistent results. 
However, the data are mostly from nonrandomized retrospective comparisons 
which are heavily biased toward the null due to confounding by indication [58, 72, 
73]. Therefore, it is unclear what the true benefit of topical therapy is in the adju-
vant setting.

 Primary Ablative Therapy

 MitoGel

For select cases when surgical resection is not an option, topical therapy can be 
considered as a primary ablative option. A recently published open-label, single- 
arm, phase 3 trial evaluated the safety and efficacy of a mitomycin-containing 
reverse thermal gel as a primary chemoablative agent for low-grade tumors. 
Seventy-one patients received at least one dose via retrograde stent (4  mg/mL, 
dosed according to volume in patient’s collecting system). Fifty-nine percent of 
these patients achieved a complete response on ureteroscopy at 3 months, and 70% 
showed durability at 12 months. This treatment was associated with some adverse 
effects including ureteral stenosis in 44% of patients [74]. Chemoablative therapy 
can be considered in patients with low-grade, large volume UTUC above the ure-
teropelvic junction where endoscopic management may be difficult and/or in those 
with significant comorbidities who cannot tolerate a major operation.
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 Radical Surgery

Radical nephroureterectomy remains the treatment of choice for many patients with 
UTUC. It is most often used in cases of patients with high-grade disease, indepen-
dent of location, but is also used for those with low-grade tumors with high-risk 
features.

 Low-Grade Disease

Radical nephroureterectomy is indicated as first-line treatment in patients with low- 
grade tumors with high-risk characteristics. These include hydronephrosis, size 
greater than 2  cm, multifocality, prior radical cystectomy for bladder cancer, or 
variant histology [75, 76]. These factors increase the risk of higher stage at time of 
surgery and need for more aggressive initial treatment for oncological safety. 
Recurrence-free survival and cancer-specific survival in patients with low-grade 
disease undergoing RNU are 88.3% and 89.1% at 5 years, respectively [58]. In addi-
tion, those with early recurrence despite adequate kidney sparing therapy may ben-
efit from subsequent radical RNU.  Those patients who fail initial endoscopic 
management and proceed to have RNU have similar 5-year OS compared to those 
who had immediate RNU (64% vs. 59%, respectively), and 43% had progression to, 
or occult, high-grade disease [72]. Additionally, RNU may be most appropriate for 
patients who are unable to have close follow-up [75, 76].

 High-Grade Disease

The primary role of RNU is in those with localized high-grade disease. Margulis 
et al. showed a RFS and CSS for those with high-grade disease to be 57.2% and 
63.1% at 5 years, respectively [58]. Patients found to have pT3 disease at time of 
RNU had a RFS of 48.0% and CSS of 54.0% at 5 years [58]. Those with pT4 had a 
RFS and CSS probability after RNU of 4.7% and 12.2% at 5 years, respectively [58].

 Pre-operative Considerations

Preparing a patient to undergo RNU requires careful planning and patient educa-
tion. Prompt surgery after diagnosis is important to avoid disease progression due to 
delays in treatment. We hesitate to argue for a definitive timepoint during which 
surgery should be performed since the predicted risk of metastatic disease increases 
with each day, but the general rule from the literature is that surgery should be 
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performed within 12 weeks [50, 51, 72, 73, 77]. However, it is not likely that sur-
gery at 11 weeks is substantially different in terms of risk than surgery at 13 weeks, 
and, in general, we advocate for surgery as soon as possible since delayed surgery 
is associated with decreased OS [73, 77].

Patients should have pre-operative evaluation with their primary care doctor for 
clearance and medical optimization. Patients who are actively smoking at time of 
diagnosis should be counseled on risks, and tobacco cessation should be encour-
aged. Tobacco use not only increases the risk for recurrence and mortality after 
RNU but is also associated with poor healing and risk of blood clot [7, 78]. 
Nutritional status should be optimized, diabetic sugar control evaluated, and obese 
patients encouraged to lose weight prior to surgery. Other important comorbidities 
that may contribute to anesthetic risks or post-operative recovery should be appro-
priately evaluated and treated prior to undergoing surgery.

Antimicrobial prophylaxis is recommended in patients undergoing renal sur-
gery, and we typically use a single dose of a second-generation cephalosporin prior 
to incision. Urinalysis and culture prior to surgery and evaluation of prior positive 
cultures can aid in antibiotic selection. Any positive culture must be treated prior to 
surgery.

All patients undergoing RNU should be counseled on risk of dialysis. There is 
low risk of progression to dialysis in those patients with normally functioning kid-
neys and overall good health. However, loss of nephrons and chemotherapy may 
lead to chronic kidney disease (CKD) in even the healthiest of patients. Patients 
with GFR <60 mL/min, solitary functioning kidney, or proteinuria are referred to 
nephrology prior to surgery in our practice [79].

Pre-operative planning also requires evaluation of bloodwork and review of 
imaging. Complete blood count and basic metabolic panel should be obtained prior 
to surgery. A type and screen should be performed on all patients, and blood prod-
ucts should be prepared prior to start of surgery for certain cases. Pre-operative 
review of abdominal imaging is essential to identify number of ureters, arteries, and 
veins and prepare for any aberrant anatomy. Staging studies of the chest prior to 
surgery are critical as well.

 Surgical Technique

 Outcome Comparison for RNU Technique

Choosing a method for RNU depends on the surgeon’s comfort with the approach 
and patient characteristics. Current techniques include open, laparoscopic, and 
robot-assisted techniques. Whether open or minimally invasive, adherence to basic 
oncologic principles is paramount to decrease recurrence rates. Strict avoidance of 
entry into the urinary tract during dissection and complete ureteral resection is 
essential. Contact between tumor and instruments should be avoided, and the speci-
men must be removed en bloc using a protective system such as endobag to prevent 
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tumor spillage or seeding [80]. Removal of the entire tumor with a clear margin is 
essential, as a positive surgical margin is a poor prognostic factor after RNU. The 
5-year CSS and metastasis-free survival in patients with positive surgical margin 
compared to those with negative margin were shown to be 59.1% vs. 83.3% and 
51.6% vs. 79.3%, respectively [81].

With the advent of minimally invasive surgery and increasing use of robotics in 
surgery, several groups have compared oncologic outcome and surgical outcomes 
based on surgical approach. While the quality of evidence varies, the results of 
these studies showed that RFS, CSS, OS, and bladder specific recurrence do not 
significantly differ based on open, laparoscopic, or robotic approach [82–87]. 
Walton et al. showed comparable outcomes between open and laparoscopic RNU; 
however, the laparoscopic RNU group had fewer node-positive patients compared 
to the open RNU group (2.9% vs. 6.8%, p = 0.041) [83]. One limitation of these 
studies is possible selection bias with physicians choosing laparoscopic approach 
for those with expected N0 disease or smaller tumors. When looking specifically 
at locally advanced disease (pT3/pT4), data is conflicting [88]. Ariane et  al. 
showed 5-year RFS and CSS in pT3/pT4 patients who had laparoscopic RNU 
were comparable to open RNU [85]. Conversely, one of the few randomized pro-
spective studies showed a significant difference in metastasis-free survival and 
CSS between open and laparoscopic RNU [89]. A total of 80 patients were ran-
domized to either open or laparoscopic RNU, and, in patients with high-grade or 
pT3 disease, significantly better oncologic outcomes were seen in the open RNU 
group [89]. There is less available literature on comparison of robotic RNU to 
other approaches, but data suggest equivalent oncologic outcomes [86, 87, 90]. 
However, robotic RNU is associated with higher frequency of concurrent lymph 
node dissection when compared to laparoscopic RNU and fewer positive surgical 
margins when compared to open RNU [87]. Robotic-assisted RNU may become 
the surgical technique of choice with increasing access to robotic systems and 
training in residency as it does not seem to compromise oncologic control for most 
patients and enables lymphadenectomy compared to laparoscopic approaches. A 
final concern unique to minimally invasive approaches is trocar site or peritoneal 
seeding from pneumoperitoneum used for visualization. A few studies have 
reported rare retroperitoneal and trocar site tumor deposition after laparoscopic 
surgery, but departures from sound oncologic surgical principles were the likely 
cause in these cases [91, 92].

Minimally invasive and open RNU differs slightly in terms of peri-operative fac-
tors but has similar rates of complications. Blood loss appears to be higher in open 
RNU and surgical time longer in minimally invasive RNU [84, 85]. Time to dis-
charge is significantly lower in laparoscopic or robotic RNU compared to open 
RNU, but robotic RNU is associated with the highest in-hospital costs [86, 89]. 
Post-operative complication rate after RNU is about 15%, and incidence does not 
differ based on operative approach [85]. Complications observed include wound 
infections, post-operative bleeding, ileus, incisional hernia, and pneumothorax [84]. 
The majority of complications (8.9%) observed were Clavien I and II, and a total of 
4.3% of patients had Clavien III or higher complications [85].
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 Bladder Cuff Resection

Approach to bladder cuff management is as varied as the approach to RNU. Oncologic 
surgical principles again are key to prevent tumor spillage and ensure good out-
comes. Due to the vast number of approaches to bladder cuff management, the goals 
in this section will be to review those most frequently used. Depending on the tech-
nique planned, the ureter is typically clipped as distally as possible during the 
nephrectomy portion to prevent tumor spillage. In some cases, applying two clips 
and using electrocautery to transect the ureter between clips can be used. Cautery is 
thought to destroy any tumor cells at the site of transection and prevent tumor spill-
age. For large distal tumors that involve the ureteral orifice or protrude into the 
bladder, larger bladder cuff, en bloc partial, or radical cystectomy may be required 
to achieve an appropriate oncologic resection.

 Endoscopic

There are multiple endoscopic approaches to bladder cuff management including 
the “pluck” technique and the intussusception technique as well as variations upon 
these techniques [93]. The “pluck” technique or transurethral resection of ureteral 
orifice should only be performed in the absence of bladder tumors and can be used 
for patients with proximal UTUC [94]. For all endoscopic techniques, the patient 
should be placed in dorsal lithotomy position. A resectoscope is inserted, and the 
bladder inspected to ensure intravesical absence of areas suspicious for tumor prior 
to initiating resection. The ureteral orifice on the ipsilateral side of disease is identi-
fied and resected aggressively with Collins knife through the intramural tunnel until 
fat is visualized. The patient is then repositioned for the nephrectomy portion, and 
once the ureter is dissected more proximally, it is able to be “plucked” as the distal 
dissection has already been performed. While this is not our preferred technique, 
operative time is reported to be the principal advantage of this technique compared 
to other bladder cuff techniques [95].

Another commonly described endoscopic technique is the intussusception tech-
nique. This is only indicated for tumors of the renal pelvis as it requires division of 
the ureter. A ureteral catheter is placed within the ureter, and, after dissection of the 
ureter and completion of the nephrectomy, two ties are placed around the distal 
ureter and the ureter is divided between. A resectoscope is then inserted and using a 
Collins knife, the bladder cuff incision is made. After the incision is made, the ure-
teral catheter is pulled into the bladder to allow for the ureter to intussuscept into the 
bladder and catheter, and specimens are then removed through the urethra. This 
approach is associated with an 18.7% failure rate for complete ureteral removal, and 
15.6% of patients required a second incision for ureteral excision [96].
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 Open Technique

The open technique for bladder cuff resection can be used with either open or mini-
mally invasive approaches for the nephrectomy portion of the surgery. The principal 
rationale for this technique in minimally invasive cohorts is that an open incision is 
going to be required for extraction anyhow. If a midline laparotomy or thoracoab-
dominal incision is not used, a second incision such as a Pfannenstiel, Gibson, or 
low midline incision can be used to access the bladder and ureter. After making the 
incision and bluntly dissecting the space of Retzius, the distal ureter is identified at 
the location where it crosses over the common iliac artery. Previously placed ure-
teral clips should be located after dissecting peritoneum off the ureter and vessels 
and mobilizing the ureter. The ureter is then dissected toward the intramural tunnel, 
ligating the superficial pedicle of the bladder to allow for better visualization and 
access to the intramural tunnel. If performing a completely extravesical approach, 
the ureter is dissected away from the detrusor muscle through the intramural tunnel 
until there appears to be a circumferential area of bladder mucosa surrounding the 
ureter. The bladder must be completely drained prior to resecting the bladder cuff. 
It is helpful to apply a stay stitch at one end of the planned cystotomy to prevent 
tissue from retracting. We have also found that placing Shallcross or other clamp 
across the planned bladder cuff and dividing on the bladder side of the clamp pre-
vent tumor spillage and aid in manipulation of the tissues. Prior to division of the 
bladder cuff, it is important to ensure the contralateral ureteral orifice will not be 
resected. For a transvesical technique, the bladder is drained after dissection of dis-
tal ureter and anterior cystotomy made. The ipsilateral ureteral orifice is identified 
and dissected with a 1 cm bladder mucosal margin around the orifice. All cystoto-
mies are then closed in a two-layer fashion using absorbable suture.

 Laparoscopic Technique

Pure laparoscopic management of bladder cuff can be approached transvesically or 
via endoscopic stapler, though neither of these are our preferred technique. The 
transvesical technique is a minimally invasive approach that mimics the en bloc 
resection principles of open bladder cuff management [97]. The patient is first 
placed in lithotomy and bladder distended after inserting cystoscope. One to two 
5 mm ports are placed into the bladder under direct visualization. The ureteral ori-
fice is controlled by passing an endoloop around the opening. A ureteral catheter is 
then passed into the ureter to identify the intramural portion and ensure adequate 
bladder cuff excision. A Collins knife is typically used to incise the bladder cuff 
until adipose tissue is seen ensuring entry into the extravesical space. The orifice is 
then grasped with laparoscopic instrument and retracted into the bladder so the 
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endoloop can be passed more proximally along the ureter. The ureteral catheter is 
then removed and endoloop tightened to prevent tumor spillage. This is a techni-
cally difficult option, and history of prior pelvic radiation or concurrent UCC of the 
bladder is a contraindication to this approach [98].

The laparoscopic stapling technique is used by many physicians due to the 
decreased operative time and avoidance of urinary tract entry. Prior to the laparo-
scopic portion of the case, cystoscopy is used to cauterize the ipsilateral ureteral 
orifice. Once the patient is repositioned and laparoscopic ports placed, the nephrec-
tomy is performed prior to dissection of the distal ureter. The ureter is then dissected 
to intramural tunnel, ligating the lateral pedicle as needed. The detrusor is dissected 
off the ureter by applying traction to the ureter. Once dissection is completed, the 
ureter should be retracted as much as possible without avulsing the ureter with 
hopes of retracting a rim of bladder mucosa through the dissected intramural tunnel. 
The endovascular stapler is then placed as distally as possible. Some downsides of 
using this technique include incomplete pathologic evaluation of the bladder cuff 
and distal margin due to staples and high risk of incomplete bladder cuff and distal 
ureteral resection [99]. Using stapling device also poses the theoretical risk of stone 
encrustation of the staple line. A recent study by Tsivian et al. reported data on a 
variation of the laparoscopic technique in which a LigaSure device is used rather 
than stapler to avoid this issue [100].

 Robotic Technique

Robotic RNU and bladder cuff excision have been increasing in popularity due to 
access to robotic equipment and increased robotic surgical training. While some 
studies report the transvesical technique with second cystotomy used to intravesi-
cally dissect the intramural ureter, most studies report use of an extravesical tech-
nique which is our preferred approach [101]. Patients are placed in a supine position 
with the arms tucked and the table flexed and rotated. This permits a side-docking 
approach and easy rotation of the boom when using the Da Vinci XI system. Ports 
can be placed in the traditional RNU template when planning on single docking 
(RNU and bladder cuff performed without repositioning the robot – though we do 
not hesitate to re-dock when exposure is suboptimal). For this technique, 8  mm 
ports are placed in a row after catheter insertion and bladder decompression 
(Fig. 20.3). The most superior port is placed about 2 fingerbreadths below the costal 
margin at the mid-clavicular line. As the more inferior ports are placed, each should 
be placed slightly more medially than the previous port to allow for bladder cuff 
dissection. If robotic stapler is planned to be used on the hilar structures, the larger 
12 mm robotic port is often placed just left of the camera port to accommodate size 
of stapler. Inner cannula can be used to accommodate smaller instruments when 
stapler is not on the field. Assistant ports are placed along midline with 10–12 mm 
port just above the umbilicus and 5 mm port about 1 handbreadth superior to this. 
Adjustments may be needed depending upon patient size to avoid arm collisions. 
Other techniques have described success with assistant port placement in line with 
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robotic trocars [102]. The single docking is beneficial in that it does not require 
reposition or more port placement, but this port positioning can make bladder cuff 
dissection more difficult, especially with the older Davinci Si models. A double 
docking technique, conversely, does require robotic repositioning and increased 
number of ports but improves bladder access and visualization. With the advent of 
the Da Vinci XI, the rotation of the boom is a very efficient process and can enable 
better triangulation in the pelvis when performing the distal ureteral dissection. For 
a right-sided RNU, the camera port is placed just above the level of the umbilicus 
with two robotic ports placed to the left of the camera about one handbreadth apart 
and one robotic port to the right of the camera (Fig.  20.3). These should all be 
placed close to the level of the umbilicus. Assistant ports are placed on the patient’s 
right. This set up is mirrored for left-sided nephroureterectomies.

No matter the port placement, the dissection and bladder cuff management are 
the same. After ports are placed, the ureter is identified as it crosses the common 
iliac and is dissected distally, ligating the lateral pedicle to the bladder for visualiza-
tion. It is helpful to use the fourth arm to retract the bladder to the contralateral side 
for better visualization (Fig. 20.4). Once the intramural tunnel is identified, a clip is 
placed as distally as possible on the ureter to prevent tumor spillage during the sub-
sequent dissection. The ureter is then placed on traction, and the detrusor is dis-
sected off until a rim of bladder mucosa is seen clearly around the ureter. At this 
point, an absorbable stitch is placed at the superior aspect of the planned bladder 
cuff and tied. The bladder is drained via catheter. The fourth arm can be helpful in 
either retracting the bladder or retracting the suture upward. Bladder cuff incision is 
then initiated using robotic scissors and electrocautery as needed. After opening the 
incision partially, it can be helpful to close the cystotomy using the previously 
placed suture while visualization is optimal. In addition, the contralateral ureteral 
orifice can be identified through the cystotomy to prevent injury. Bladder cuff exci-
sion is completed alternating between incision and closure until the ureter is com-
pletely dissected free. The cystotomy is then closed in a second layer using 
absorbable suture. After this, a second set of robotic ports can be placed if using the 
double docking technique, and the surgeon will proceed with the nephrectomy por-
tion of the procedure.

 Outcome Comparison

At present, there is no clearly superior bladder cuff technique from an oncologic 
perspective [93]. Data on bladder cuff recurrence vary based on the study and are 
likely dependent on operator skill and comfort level with the technique, disease 
characteristics, and length of follow-up. Current research suggests that recurrence 
within the bladder, which typically presents within the first 3–4 years after surgery, 
occurs in 21–40% of patients after RNU but is seen more frequently (30–64%) in 
patients with incomplete ureteral or bladder cuff excisions [103–106]. Therefore, 
complete resection is likely more important than the specific technique. There is 
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some consensus, however, with multiple studies showing increased risk of bladder 
cuff recurrence in patients undergoing laparoscopic or endoscopic approaches [107, 
108]. Endoscopic approaches, in particular, have fallen out of favor due to concerns 
regarding inadequate distal ureteral resection, prolonged exposure of the bladder to 
ureteral mucosa in the case of the intussusception technique, and seeding of the 
extravesical space [94, 96, 98, 105, 109, 110].

Camera port

Camera port

Fig. 20.3 Robotic port 
placement for 
nephroureterectomy. 
Dotted line indicates 
mid-clavicular line. 
Circular ports are robotic 
port sites, square ports are 
5 mm ports, and triangular 
ports are 12 or 15 mm 
ports. The top image 
depicts port placement for 
single docking approach. 
Image depicts port 
placement for bladder cuff
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There is minimal data on the robotic bladder cuff approach with regard to blad-
der recurrences and oncologic outcomes. However, early studies report comparable 
OS and CSS as well as intravesical recurrence [86]. Looking at retroperitoneal 
recurrence and distant metastases, there appears to be no difference between the 
endoscopic and open techniques [111]. In addition, RFS and CSS do not appear to 
differ between open and endoscopic bladder cuff techniques [95]. Another factor to 
evaluate when comparing oncologic outcomes and prognosis based on distal blad-
der cuff management is positive margin rate [112]. A comparison of current bladder 
cuff literature by Phe et al. showed that the highest reported positive margin rates 
were for the laparoscopic stapling technique with rates as high as 25% [112]. As 
previously discussed, positive margins are a predictor for poor prognosis, suggest-
ing that the laparoscopic technique is possibly inferior. Therefore, while there is no 
clear data to suggest a superior technique, laparoscopic stapling and endoscopic 
techniques should be used with caution due to higher rates of bladder recurrences 
and positive surgical margins. The open technique has not consistently been shown 
to be superior, but due to the need for extraction site incision for the kidney, this 
technique may provide the highest level of oncologic control with the lowest 

a b

c d

Fig. 20.4 Robotic extravesical bladder cuff technique – (a) initial dissection of distal ureter and 
landmark anatomy. (b) Ureter is placed on traction to facilitate dissection of detrusor off the intra-
mural tunnel. (c) Prior to incising the bladder, stitch is placed at the superior extent of the cystot-
omy to prevent retraction of the mucosa after incision is made. The fourth arm is placed on the 
bladder for better visualization. (d) View of cystotomy after a single layer of closure
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learning curve and without subjecting the patient to excess incisions, prolonged 
operative time, or repositioning.

 Post-operative Care

Post-operative care for patients status post RNU follows typical renal surgery path-
ways. Patients who underwent flank incision or other open surgery approach may 
require a longer duration of pain control measures. Pain management should be 
multi-modal including acetaminophen, opioids, muscle relaxants, or other adjunct 
measures such as topical thermal therapy or abdominal binder. A multi-modal 
approach allows for decreased use of opioids and earlier mobility. In some cases, 
epidural or patient-controlled analgesia may be necessary.

Diet and activity should be initiated early. Clear liquids on the day of surgery 
with progression to solids as tolerated are the typical diet progression for patients 
regardless of operative approach. Patients should be encouraged to ambulate the day 
after surgery. Early ambulation and normal diet can lead to earlier discharge and 
improved recovery.

Thromboembolic and respiratory prophylaxis is essential for a successful recov-
ery. Sequential compression devices or thromboembolic deterrent stockings (TED) 
are recommended post-operatively to avoid venous thromboembolic (VTE) events. 
Patients at higher risk for VTE should be placed on pharmacologic prophylaxis such 
a subcutaneous heparin in combination with mechanical prophylaxis measures. 
Early activity is also protective against VTE. Patients who undergo laparoscopic or 
open surgeries will often take shallow inspirations due to pain and may have 
decreased respirations secondary to opioid use. Deep breathing and use of incentive 
spirometer are recommended to prevent atelectasis and respiratory infection.

Catheter management is partially dependent on bladder cuff approach and con-
cerns for urine leak post-operatively. Jackson-Pratt drain is useful when placed 
intraoperatively to monitor for urine leak and fluid output. It is our practice to test 
drain creatinine the morning of post-operative day 1. If body fluid creatinine of the 
drain is normal, the drain is removed, and the catheter is removed the following 
week. A cystogram is often performed prior to catheter removal to ensure watertight 
bladder cuff closure and adequate healing prior to catheter removal. Patients with 
normal body fluid creatinine at time of discharge may not require a cystogram prior 
to catheter removal. Cystogram showing extravasation from bladder cuff indicates 
need of a longer course of drainage with the catheter and serial cystograms prior to 
removal. In patients with elevated drain creatinine at the time of discharge, longer 
drain course and monitoring of drain output are essential. Once drain output 
decreases and body fluid creatinine is consistent with serum, the drain can be safely 
removed, and cystogram performed. Providers should have high suspicion for urine 
leak in those patients with failure to progress or those who present with ileus even 
in presence of previously normal body fluid creatinine.
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 Lymph Node Dissection

 Curative and Diagnostic Role

Lymph node dissection (LND) should be performed at the time of RNU in high-
risk tumors. Regional lymph nodes are the most common metastatic site for 
UTUC, and up to 30% of patients with muscle invasive UTUC will present with 
positive lymph nodes at the time of surgery [113, 114]. Lymph node dissection for 
invasive urothelial carcinoma of the bladder is routinely performed as it may pro-
vide survival and prognostic benefit [115, 116]. For UTUC, however, it is unclear 
as to whether lymph node dissection is curative. Conclusions on the curative role 
of LND in UTUC are limited due to small study population, lack of well-defined 
patient selection criteria, lack of standardized LND template, and retrospective 
nature of studies. In one prospective study using standardized LND templates 
based on tumor location, patients who underwent LND for renal pelvis cancers 
pT2 or higher had significantly greater OS and CSS compared to those who did 
not undergo lymphadenectomy (OS 86.1% vs. 48.0%, CSS 89.8% vs. 51.7%) 
[117]. No survival improvement was seen in tumors localized to the ureter [117]. 
A large retrospective review of >2800 patients showed that there was no survival 
difference in patients who had pN0 compared to pNX disease [118]. This study is 
limited due to lack of standardized templates, retrospective nature, and possible 
selection bias of physicians choosing not to perform LND on low-risk patients. 
Multiple studies have shown that patients with muscle-invasive disease who were 
pN0 had significantly improved survival compared to those who were pNX [119, 
120]. In the ≥pT2 population, 5-year disease- free survival and CSS in those who 
underwent LND compared to those who did not were 64% vs. 37% and 67% vs. 
40%, respectively [121]. Therefore, the curative benefit of LND appears to be 
greatest in patients with muscle-invasive disease and those with enlarged nodes 
on imaging.

Lymph node dissection for UTUC is an excellent prognostic tool and helps to 
identify patients who would benefit from adjuvant systemic therapy since positive 
lymph nodes and extranodal extension are predictive of decreased survival [122–
124]. Patients with pathologically node-positive disease, regardless of grade, had 
RFS and CSS rates of 29.0% and 35.3% at 5 years, respectively [58]. Those who 
have not undergone neoadjuvant chemotherapy with extranodal extension have 
been shown to have significantly higher disease recurrence (HR 2.0, 95% CI 
1.44–2.78) and significantly higher cancer-specific mortality (HR 1.97, 95% CI 
1.38–2.81) compared to those with positive lymph nodes without extranodal exten-
sion [122]. Therefore, extranodal extension appears to be a more powerful predictor 
of recurrence and poor survival compared to the number of positive nodes alone. 
Lymph node density has also been thought to be a prognostic factor with those 
patients having a lymph node density >30% having poorer outcomes [125]. Recent 
studies have failed to reproduce this finding [122].
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 Template

One of the main issues with current lymph node dissection research is lack of a 
standardized template. Fajkovic et  al. showed that the median number of lymph 
nodes removed in regional lymphadenectomy is four and that there is no prognostic 
value to the number of nodes removed or number of positive nodes [122]. However, 
other studies have shown that the number of nodes removed does matter. For 
instance, to achieve a 75% probability of finding one or more positive lymph node, 
at least eight lymph nodes must be removed [126]. However, if the appropriate tem-
plate is used, fewer number of nodes may be needed in the dissection for diagnostic 
and curative resection.

Regional template largely depends on location of tumor. In a study by Kondo 
et al., sites of tumor deposition via lymphatic spread are well defined (Table 20.1) 
[127]. Regional template based on this lymphatic spread should include ipsilateral 
hilar and adjacent paraaortic or paracaval nodes, for pelvic or proximal ureteral 
tumors, and should include pelvic nodes, for distal ureteral tumors [120, 127–134]. 
Extended templates are shown in Fig. 20.5 [117]. This differs from the regional 
template in the following ways: (1) renal pelvis tumor LND inferior boundary at the 
IMA, (2) addition of retrocaval nodes for right sided renal pelvis tumors, (3) addi-
tion of retrocaval nodes for upper 2/3 ureteral mass, and (4) inferior boundary of 
aortic bifurcation for upper 2/3 ureteral masses.

 Complications

Complications of LND are often related to uncontrolled lymphatic drainage. 
Comparison between patients who had lymph node dissection at time of RNU com-
pared to RNU alone showed higher incidence of lymphorrhea, chyle fistula, and 
thigh numbness [117]. The incidence of all grade complications is not increased by 
addition of LND at time of RNU [117].

Table 20.1 Primary site of lymph node metastases based on tumor location

Tumor location within 
ureter

Primary landing zone:
Right ureter

Primary landing zone:
Left ureter

Renal pelvis Renal hilum, paracaval, retrocaval Renal hilum, paraaortic
Upper 2/3 ureter Renal hilum, retrocaval, 

inter-aortocaval
Renal hilum, paraaortic

Lower ureter Inferior to aortic bifurcation Inferior to aortic 
bifurcation

Based on data from Kondo et al. [127]
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 Intravesical Therapy After Radical Nephroureterectomy

Patients with UTUC are high risk for recurrence within the bladder. Current research 
suggests recurrence within the bladder occurs in 21–40% of patients after RNU 
[103–106]. Therapies to avoid recurrence are highly sought after to avoid further 
surgeries, decrease risk for upper tract seeding in the contralateral solitary kidney, 
and prevent decreased renal function due to ureteral or bladder obstruction of the 
solitary kidney. Post-operative instillation of intravesical chemotherapy has been 
shown to decrease intravesical recurrence. Use of intravesical Mitomycin-c (40 mg 
in 40 mL) at the time of catheter removal after RNU leads to an 11% absolute risk 
reduction and 40% relative risk reduction of intravesical recurrence [106]. 
Instillation of piparubicin within 48 hours after RNU also leads to decreased recur-
rence rates [135]. A meta-analysis of five trials using intravesical chemotherapy 
after RNU showed similar risk reduction without serious adverse events related to 
intravesical therapy [136]. Only 20.5% of patients who received post-operative 
intravesical therapy had bladder recurrence compared to 36.7% having bladder 
recurrence in those who did not receive intravesical therapy [136]. Factors 

Fig. 20.5 Lymph node dissection template based on location of primary tumor
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Fig. 20.5 (continued)
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associated with increased risk of intravesical recurrence include advanced age, male 
gender, tumor within the ureter, higher tumor stage, concomitant CIS, lymph node 
involvement, and prior bladder cancer [107, 137]. Intravesical recurrence does not 
appear to affect CSS or OS in those with muscle-invasive upper tract disease. 
However, in those with non-muscle-invasive UTUC, bladder recurrence is associ-
ated with significantly decreased CSS and OS [138]. Current recommendation on 
timing of instillation is to perform the instillation within 10 days of surgery [80]. A 
cystogram may be performed prior to instillation, but is not necessary [106]. 
Therefore, while it is unclear if survival is improved with the use of intravesical 
therapy, use of MMC or other intravesical agents does significantly reduce bladder 
recurrence.

 Systemic Chemotherapy

 Neoadjuvant

Neoadjuvant chemotherapy (NAC) use in UTUC has been growing in popularity 
due to increasing studies showing beneficial effects for UC. Multiple retrospective 
reviews have shown favorable clinical and pathologic response to NAC.  After 
receiving NAC, up to 80% of patients demonstrate clinical response on imaging 
studies [139]. Neoadjuvant chemotherapy is associated with significantly decreased 
incidence of advanced disease stage at time of RNU compared to those receiving 
RNU alone [140–143]. In a study by Matin et al., pathologic specimens were com-
pared between subjects who were diagnosed with high-grade UTUC and underwent 
either RNU or NAC followed by RNU. The results showed significant difference in 
the incidence of pT2 and pT3 or higher-stage tumors favoring the NAC group, when 
compared to the RNU group (pT2, 48.8% vs. 65.4%; ≥pT3, 27.9% vs. 47.7%) 
[140]. A second retrospective study reported pathologic downstaging in 27% of 
patients with high-grade UTUC who received NAC [144]. In addition, pathologic 
complete response on RNU specimen has been observed in 6–15% of patients after 
neoadjuvant chemotherapy [140–142, 144].

Evaluation of patients with high-grade cT2-4 disease who underwent neoadju-
vant chemotherapy showed that those with pathologic downstaging or pathologic 
complete response had improved OS [144]. In addition, a literature review by Loew 
et al. pooled results from six studies showing a 56% OS benefit for those receiving 
NAC [145]. Kubota et al. compared RFS, CSS, and OS in those patients receiving 
either NAC and RNU or RNU alone with locally advanced UTUC [146]. They 
found that NAC use is associated with significantly prolonged RFS and CSS but 
found no significant improvement in OS [146]. In summary, NAC appears to be 
effective for UTUC in patients with clinically advanced disease, high-grade disease 
on biopsy specimen, or other high-risk features. Further prospective trials are 
needed to define selection criteria demonstrating clear effect.
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First-line NAC for UTUC is typically cisplatin-based, though carboplatin is fre-
quently used in those patients who cannot tolerate cisplatin. The majority of studies 
showing improved oncologic outcomes combine patients receiving cisplatin (GC, 
MVAC, MVEC, MEP), carboplatin, and occasionally docetaxel-based chemother-
apy into the NAC group [143–146]. Oncologic outcomes in these retrospective case 
control studies between gemcitabine/cisplatin versus gemcitabine/carboplatin have 
shown no difference in progression-free survival (PFS), CSS, or OS at about 
40 months [143, 146]. When looking at quality of life during NAC, gemcitabine/
cisplatin is associated with higher rates of gastrointestinal symptoms, decreased 
physical and functional quality of life, and fatigue compared to gemcitabine/carbo-
platin [147]. Research on this topic is limited due to infrequent use of neoadjuvant 
chemotherapy in an already rare disease and retrospective and observational nature 
of studies. We routinely recommend neoadjuvant chemotherapy in patients with 
high suspicion of muscle-invasive or locally advanced disease.

 Adjuvant

Adjuvant chemotherapy (AC) for UTUC is more widely accepted than NAC due to 
larger volume of evidence and recent randomized trials showing oncologic benefit. 
Common chemotherapy used in the adjuvant setting is typically platinum-based 
though studies have included paclitaxel or other non-platinum-based regimens 
[145]. Multiple retrospective studies have failed to show that AC provides oncologic 
benefit in high-risk UTUC patients or have only shown improvement in OS and 
CSS in small subgroups such as those with LVI [148, 149]. One of the most recent 
trials, the POUT trial, is a phase 3, open-label, multi-center, randomized control 
trial of 255 muscle-invasive and/or lymph node-positive UTUC patients without 
metastases [150]. The patients were randomized to surveillance or four cycles 
platinum- based AC within 90 days from surgery. At 3 years, the RFS rate in the AC 
group was 71% compared to only 53% in the RNU alone group [150]. A total of 
44% of patients within the AC group developed acute grade 3 or worse chemotherapy- 
related adverse events including decreased neutrophils or platelets, nausea or vomit-
ing, and neutropenic fever [150]. A second randomized control trial published in 
2019 showed improved OS, CSS, and PFS in high-risk UTUC patients who received 
GC after RNU compared to those who had RNU alone [151]. When looking at the 
combined results from AC trials in the meta-analysis by Loew et  al., the pooled 
results for OS, CSS, and RFS for the AC group were significantly favorable at 0.77, 
0.79, and 0.52, respectively [145]. Therefore, while initial studies did not show 
significant benefit in use of AC for UTUC, multiple recent randomized trials and 
retrospective trials have shown improved oncologic outcomes when using AC 
within the immediate post-operative period in patients with muscle-invasive dis-
ease, positive lymph nodes, or LVI [145, 150–152]. We routinely recommend 
patients to receive adjuvant platinum-based chemotherapy if they had not received 
it in neoadjuvant setting.
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 Surveillance

Patients with UTUC are at high risk for recurrence. This risk is present regardless of 
the treatment modality. It is recommended that these patients undergo cystoscopic 
surveillance as often as every 3 months for the first year and then at longer intervals 
afterward [24, 153]. In patients who have <pT2 disease who underwent renal pres-
ervation surgery, surveillance should include a combination of ureteroscopy and 
upper tract cross-sectional imaging with delayed phases at 3–12-month intervals. 
Concurrent cross-sectional chest imaging is recommended for higher-risk patient 
undergoing renal preservation surgery.

 Metastatic UTUC

 Primary Nephroureterectomy

There have been some studies that assess the role of RNU in the setting of metastatic 
disease, but its role is currently limited. An analysis by Moschini et al. reviewed data 
from an international, multicenter, multidisciplinary database and evaluated the 
impact of surgery on the primary tumor site on cancer-specific mortality and overall 
mortality in patients with metastatic urothelial cell carcinoma. There were 326 
patients in the analysis of which 47 (14%) were treated with surgery of the primary 
site. Nineteen of these patients had a primary UTUC, while the remainder suffered 
from a primary bladder cancer. On multivariable analysis, surgery was associated 
with superior cancer-specific mortality (HR 0.59) compared to patients who only 
received chemotherapy [154]. This benefit was only seen in patients with a single 
metastatic site. Another study by Nazzani et al. reviewed data from the SEER data-
base that included 1174 patients with metastatic UTUC, 38% of whom underwent 
RNU. The study found that surgery was a predictor for lower cancer- specific mortal-
ity which was confirmed on multivariable analysis and after inverse probability of 
treatment weighting adjustment [155]. However, retrospective studies evaluating the 
effect local therapy in patients with metastatic disease are highly influenced by 
immortal time bias, and caution should be exercised when interpreting these effect 
estimates. In our practice, a RNU is considered in select patients with metastatic 
UTUC who have demonstrated a favorable response after systematic therapy.

 Metastasectomy

Data on surgical resection of metastatic disease is very limited, but some retrospec-
tive studies have shed light on this management approach. For instance, Siefker- 
Radtke et  al. reported outcomes on 31 patients with metastatic urothelial cell 
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carcinoma who underwent metastasectomy. Sites of metastasis included the lung, 
distant lymph nodes, brain, and subcutaneous tissue. All visible gross disease was 
resected in 97% of patients. The 5-year survival after metastasectomy was 33% sug-
gesting that surgery may provide some survival benefit in these patients [156]. 
Another study by Lehmann et al. reported the German exposure of metastasectomy 
across 15 centers. This included 44 patients with metastatic bladder or UTUC who 
underwent complete resection of detectable metastasis. The 5-year OS after surgery 
was 28% which again suggests that there may be a survival benefit with surgery in 
patients with metastatic urothelial cell carcinoma [157]. There have been additional 
studies that have reported an oncological benefit of surgical resection in patients 
with metastatic UTUC after systematic therapy, where optimal patients are those 
who have had a favorable response and/or have limited areas of metastasis [158, 
159]. We consider surgical resection of metastatic sites in highly selected motivated 
patients who have a favorable response to systemic therapy and have oligometa-
static disease.

 Systemic Therapy

 First-Line Therapy

 Platinum-Based Chemotherapy

Urothelial carcinoma is generally regarded as chemo-sensitive disease. Cisplatin- 
based combination chemotherapy is typically the first-line option in managing 
patients with metastatic UTUC. Data on platinum-based chemotherapy for UTUC 
is mostly extrapolated from studies assessing advanced urothelial cell cancer stud-
ies that involve bladder cancer. Most first-line regimens include gemcitabine/cispla-
tin (GC) or dose-dense methotrexate/vinblastine/doxorubicin/cisplatin (ddMVAC). 
MVAC was historically the first-line regimen, as this demonstrated complete remis-
sion in around 36% of patients with metastatic urothelial cell carcinoma but was 
associated with toxicity, with significant rates of grade 3+ myelosuppression, muco-
sitis, sepsis, and some reports of drug-related deaths [160]. Both GC and ddMVAC 
have been associated with, at least similar or in the case of ddMVAC, superior, 
oncological outcomes compared to MVAC. In addition, these regimens are much 
better tolerated than standard MVAC [161, 162]. With regard to efficacy of cisplatin- 
based chemotherapy in metastatic UTUC, a study by Moschini et al. evaluated three 
EORTC studies that assessed efficacy of MVAC and/or GC in patients with advanced 
urothelial cell carcinoma and investigated whether tumor location affected survival 
in these patients. In 1039 patients, progression-free and overall survival did not dif-
fer between bladder and UTUC, suggesting that outcomes between the two disease 
processes are similar after treatment with cisplatin-based chemotherapy [163]. 
However most of the patients with UTUC may have previously undergone a RNU 
and may not have suitable kidney function. As a result, these patients may receive 
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carboplatin instead of cisplatin. The two drugs are not considered equivalent in 
efficacy; however carboplatin is very active in this disease [164]. The overall goal of 
chemotherapy is to achieve disease remission or stabilization which can help 
improve survival of the patient. Most patients will progress and succumb to their 
disease after subsequent lines of therapy.

 Checkpoint Inhibitors

Checkpoint inhibitors are antibodies designed to target the programmed death 
(PD-1) pathway and prevent tumor cells from binding PD-1/PD-L1 receptors/
ligands on T cells. As a result, these immune cells can be activated and exhibit their 
normal functions that include stimulating cytokine release and cytotoxic activity of 
tumor cells [165].

There are currently five immune checkpoint inhibitors approved for advanced 
urothelial carcinoma including pembrolizumab, atezolizumab, nivolumab, dur-
valumab, and avelumab. Pembrolizumab and atezolizumab are also approved for 
first-line cisplatin-ineligible patients who have high expression of PD-L1 in tumor- 
infiltrating immune cells. Pembrolizumab was approved based on KEYNOTE-052 
which was a multicenter single-arm phase 2 study that assessed first-line pembroli-
zumab in cisplatin-ineligible patients with metastatic urothelial cancer [166]. Three- 
hundred and seventy-four patients were enrolled, 59 of whom had UTUC. In the 
patients with UTUC, 13 (22%) achieved an objective radiological response. In the 
entire cohort, including advanced metastatic bladder cancer, disease control was 
achieved in 173 (47%) of patients, and 17 (5%) achieved a complete response. A 
PD-L1 expression cutoff of 10% was associated with a higher frequency of response 
to therapy. Sixty-two percent of patients experienced an adverse effect, with 16% 
experiencing a grade 3 or worse complication. Another study assessed the effects of 
atezolizumab, a PD-L1 inhibitor, in patients with metastatic urothelial cell carci-
noma. This study similarly focused on patients with metastatic urothelial carcinoma 
who were previously untreated and cisplatin ineligible. In 119 patients who received 
therapy, the objective response rate was 23%, and complete response was 9%. In the 
33 patients with UTUC, there was an objective response in 13 (39%) patients. This 
drug was well-tolerated overall with 35% of patients experiencing some form of 
adverse effect [167].

In the subsequent large phase III trials exploring checkpoint inhibitors irrespec-
tive of patients’ PD-L1 expression status and after prior exposure to chemotherapy, 
response rates were in the range of 15–20%. The response rates were quite similar 
among other agents (Table 20.2).

Immunotherapy can also be used in the maintenance setting, after achieving 
response to chemotherapy or at the time of progression irrespective of patients’ 
PD-L1 expression status. Avelumab is the only checkpoint inhibitor approved for 
maintenance therapy in patients with advanced urothelial carcinoma. The approval 
was based on a large phase III clinical trial randomizing 700 patients, who had 
received platinum-based chemotherapy and had no progression, to avelumab and 
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best supportive care vs best supportive care alone. The trial met its primary end 
point with median overall survival in the avelumab arm 21 months vs 14 months 
(HR 0.69, p = 0.001) in the supportive care. The adverse effects were consistent 
with known toxicities of avelumab [173].

Immune checkpoint inhibitors provide potential to achieve a complete remission 
in a small group of patients and thus are integral to the treatment paradigm of 
patients with advanced UC despite very low response rates. First-line checkpoint 
inhibitors are generally used in clinical practice in patients with low volume disease. 
These agents may not cause immediate debulking of the cancer as observed with 
more traditional cytotoxic therapy [169]. For this reason, patients who are symp-
tomatic from their disease and are suitable for chemotherapy are best served with 
combination chemotherapy in the beginning of the treatment and then can transition 
to immunotherapy after they have achieved some degree of response as a mainte-
nance strategy. Immune checkpoint therapy brings its own set of challenges with 
autoimmune side effects which require an astute physician to diagnose and treat 
them in a timely fashion with immunosuppressive medication as they can poten-
tially become life-threatening [174].

 Second-Line Therapy

Enfortumab is a medication in a new class of therapies called antibody drug conju-
gates. This is a highly sophisticated pharmacologic system designed to deliver cyto-
toxic payloads using an antibody directed toward the specific tumor antigens. 
Enfortumab delivers monomethyl auristatin E (MMAE), a microtubule inhibitor 
that inhibits cell division, to tumors expressing nectin-4, which is overexpressed in 
UC cells. It is approved for patients with advanced urothelial carcinoma who had 
previously received platinum-based chemotherapy and an immune checkpoint 
inhibitor. The drug was investigated in a large phase II clinical trial in patients who 
were previously heavily treated. Forty-four percent patients had a response with 
12% achieving complete response. The response onset was very quick and was 
observed across all subgroups. Estimated median PFS was 5.8 months. This is a 
significant improvement over traditional second-line cytotoxic therapy. Despite tar-
geting the chemotherapy to the tumor cell, the drug has significant toxicities includ-
ing fatigue, alopecia, neuropathy, rash, decreased appetite, and dysgeusia. Few 

Table 20.2 Immune checkpoint inhibitors used in the metastatic urothelial carcinoma after 
platinum failure

Drug Objective response rate % Response lasting more than 6 months

Atezolizumab [168] 15% 84%
Pembrolizumab [169] 21.1% 72%
Nivolumab [170] 19.6% 77%
Durvalumab [171] 20.4% 81%
Avelumab [172] 18.2% NA
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patients also reported severe Steven-Johnson-like syndrome and neutropenia. 
However, no toxicity-related death was reported [175].

Erdafitinib is another new in class FGFR3 inhibitor which is approved for 
advanced urothelial carcinoma patients, harboring alterations in FGFR3, who had 
progressed after platinum-based chemotherapy. This is a potent oral small molecule 
tyrosine kinase inhibitor of FGFR1-4. The drug was evaluated in an uncontrolled 
single arm phase II study in patients harboring these alterations. Forty percent of the 
patients had confirmed response with 3% patients achieving complete response. 
Median PFS was 5.5 months. Treatment-related grade 3 or high side effects were 
observed in 46% of the patients including hyponatremia (11%), stomatitis (10%), 
and asthenia (7%). Other less common but significant toxicity includes hyperphos-
phatemia, retinal detachment, and skin toxicity [176].

 Salvage or Third-Line Therapy

In patients who require additional systemic therapy following recurrence or pro-
gression after initial therapy for metastatic disease, there are several options that 
have been investigated. Historically, systemic chemotherapy has been administered 
in this setting. One option that had been commonly used in Europe was vinflunine, 
a microtubule inhibitor. A study by Bellmunt et al. assessed its efficacy in this set-
ting. This was a phase 3 trial that compared vinflunine plus supportive care vs sup-
portive care after disease progression following platinum-based therapy [177]. The 
study included 370 patients who were randomly assigned to the two treatment 
modalities. On multivariable analysis, vinflunine was associated with significantly 
greater survival benefit, reducing the death risk by 23%, and the median survival for 
this regimen was longer than in those who only received supportive care (6.9 vs 
4.3 months). Other agents that have been studied include gemcitabine, pemetrexed, 
and taxanes, as single agents, and have demonstrated similar effects [178–180]. 
Combination chemotherapeutic options have also been reported in this setting and 
have generally achieved better response rates compared to single agents, though 
with the cost of increased adverse effects. Examples of combination therapy include 
paclitaxel/gemcitabine and paclitaxel/carboplatin [181, 182].

If patients previously responded to cisplatin-based chemotherapy, repeating a 
cisplatin-based regimen may be an effective option. For instance, Han et al. assessed 
the efficacy of standard MVAC in the setting of patients who failed first-line gem-
citabine/cisplatin. The overall response rate was 30% and a complete response was 
achieved in 6.7% of patients. The median OS was 10.9 months. This was not with-
out toxicities, as 63.3% of patients experienced a grade 3 neutropenia and 30% 
experienced a grades 3–4 thrombocytopenia [183]. Another study by Edeline et al. 
assessed accelerated dose MVAC in the setting of patients who failed gemcitabine- 
platinum therapy. There were 45 patients who were reviewed, 61% of whom expe-
rienced a response, with 10% achieving a complete response. The median OS was 
14.2  months. Regarding toxicities, 69% of patients experienced a grades 3–4 
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adverse reaction [184]. In general, there are very few patients who would be suitable 
for any chemotherapy after initial lines of therapy. We always encourage patients 
with good performance status to explore clinical trial or offer palliative care.
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