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Lymph Node Dissection in UTUC

Deb et al.

REVIEW
Urooncology

The Role of Lymph Node Dissection in the Management 
of Upper Urothelial Cancer: A Nodal Status-Based 
Meta-Analytical Study

ABSTRACT

This systematic review was performed to study the prognostic value of lymph node 
dissection (LND) during nephroureterectomy in upper tract urothelial cancer (UTUC). 
Five databases were searched on September 11, 2022, to include studies that com-
pared whether LND was performed, the extent of dissection (complete vs. incom-
plete), and the nodal status (positive “pN+” vs. negative “pN0”). Outcomes included 
prognosis (overall survival “OS,” cancer-specific survival “CSS,” disease-free survival 
“DFS,” and recurrence-free survival “RFS”) and complications. High-grade complica-
tions (≥ grade 3 according to the Clavien–Dindo classification). Data analysis were 
conducted through STATA. The pooled data are reported log odds ratio (logOR) with 
95% CI. Thirty-three studies were analyzed. The LND resulted in improved 5-year OS 
[logOR = 0.10; 95% CI: 0.06-0.15], 5-year CSS [logOR = 0.10; 95% CI: 0.04- 0.17], and 
10-year CSS [logOR = 0.14; 95% CI: 0.06-0.21] when compared to non-LND. However, 
LND was associated with greater risk of high-grade complications [logOR = 0.62; 95% 
CI: 0.26-0.98]. Complete LND was associated with lower risk of cancer-specific mortal-
ity than incomplete LND [logOR = −0.69; 95% CI: −1.22-−0.16]. The pN0 patients had 
better 5-year OS; however, pN+ patients had better prognosis in DFS, RFS (at 2 and 
5 years), and CSS (at 2, 5, and 10 years). Lymph node dissection provides a protective 
role in terms of 5-year OS and 5-year and 10-year CSS among UTUC patients. However, 
it is associated with higher risk of high-grade complications. The extent of dissection 
plays a minor prognostic role, while the positivity of resected nodes has great prog-
nostic value in UTUC.

Keywords: UTUC, upper tract urothelial cancer, nephroureterectomy, lymph node dis-
section, lymphadenectomy

Introduction

Unlike bladder cancer, upper tract urothelial cancer (UTUC) is considered a relatively rare car-
cinoma, accounting for around 5% to 10% of all cancers originating from the urothelial sys-
tem.1 Based on the recent cancer statistics from the United States, there are 4010 new cases 
of UTUC annually, while bladder cancer accounted for 81 180 new cases in 2022.2 Despite 
having a lower incidence rate, UTUC is frequently diagnosed late, and patients usually pres-
ent with advanced disease, therefore having a poorer prognosis.3

Nephroureterectomy is the standardized management approach for high-risk UTUC regard-
less of the site of the tumor. This procedure involves the removal of the kidney, the entire 
ureter, and the bladder cuff. In instances where the bladder cuff is not completely excised, the 
risk of bladder cancer recurrence becomes considerably higher.1 Lymph nodal metastasis is 
known as an independent risk factor for poorer outcomes.4,5 Therefore, it has been suggested 
that removal of the lymph nodes, could play an additional protective role in UTUC patients 
undergoing nephroureterectomy to allow better survival outcomes for patients compared to 
those who did not undergo lymph node dissection (LND)—no lymphadenectomy (pNx).1,6 To 
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date the reported findings are contradictory and are mainly based on 
retrospective cohort/chart-review studies.7-15

Recent empirical evidence suggests a correlation between the pres-
ence of positive dissected lymph nodes and prognostic outcomes 
following nephroureterectomy in UTUC patients. Some reports have 
indicated that UTUC patients with positive lymph nodes (pN+) have 
poorer survival outcomes when compared to those with negative 
lymph nodes (pN0),9,10,16 while others have shown superiority of LND 
in pN+ when compared to pN0.17,18 Moreover, the extent of LND has 
also been suggested to play a role in predicting the prognosis of 
UTUC in patients undergoing nephroureterectomy, although there 
is no clear consensus.12-14,19

Because of the lack of clarity regarding the role of LND in nephroure-
terectomy among UTUC patients, we aimed to conduct this system-
atic review and meta-analysis to determine the role of LND on the 
survival of this patient population by pooling relevant data from all 
available evidence. In addition, we examined the role of LND under 
specific circumstances (node-positive vs. node-negative patients and 
complete vs. incomplete dissection).

Material and Methods

Study Design
This review was done as per the Preferred Reporting Items for 
Systematic Reviews and Meta-Analysis (PRISMA) recommendations 
for conducting meta-analyses. A protocol in priori was not registered 
on PROSPERO or other protocol registries as it is not mandated by 
recent recommendations.20 We followed the PICOS criteria in con-
ducting this study. Our population included patients with upper 
urothelial cancer, our intervention was LND, our comparison was no 
LND, our outcomes included patients’ prognosis/survival, and the 
design of included studied ranged from observational to experimen-
tal studies.

Search Strategy
On September 11, 2022, we searched several databases, namely 
PubMed, Scopus, Web of Science, Cochrane Registry of Clinical Trials, 
and Google Scholar. We searched for studies comparing the out-
comes of LND during nephroureterectomy in patients with upper 
urothelial cancer to controls (those who did not undergo LND). As 
per the recent guidelines,20 we retrieved the first 200 studies from 

Google Scholar to avoid including irrelevant articles. We used dif-
ferent keywords and terms to retrieve relevant papers: (lymphad-
enectomy OR “lymph node excision” OR “lymph node dissection” 
OR lymphadenectomies) AND (“Upper tract urothelial cancer” OR 
nephroureterectomy). A list of other used keywords/terms in the 
literature was pooled and used in the detailed search query used 
in every database (Supplementary Table 1). In addition, we used 
Medical Subject Headings terms in PubMed to avoid missing relevant 
articles. The database search was updated on November 1, 2022, to 
include any newly published relevant studies.

Furthermore, we carried out a manual search process where we 
(1) screened the citations of finally included studies (following the 
screening stage), (2) searched “similar articles” to finally included 
studies on PubMed, and (3) searched Google Engine for relevant 
studies using a set of keywords “nephroureterectomy” + “lymph 
node.” 

Study Outcomes
Our primary outcome was to compare the prognosis of UTUC 
patients among those who underwent and did not undergo LND. 
The prognosis included cancer-specific survival (CSS), overall survival 
(OS), disease-free survival (DFS), disease-specific survival (DSS), recur-
rence-free survival (RFS), all-cause mortality, cancer-specific mortal-
ity, recurrence, overall/any complications, complications based on 
the Clavien–Dindo classification system, and reoperation. Secondary 
outcomes included comparing the prognosis between various sets 
of patients based on these nodal status as follows: (1) complete vs. 
incomplete LND and (2) positive (pN+) vs. negative (pN0) lymph 
nodes (LNs). All outcomes were presented based on the timing of the 
follow-up period (years).

Eligibility Criteria
Our inclusion criteria included (a) observational and experimen-
tal studies that included patients with (a) upper urothelial cancer, 
(b) comparing LND to non-LND (either complete or incomplete) in 
node-positive or node-negative patients, and (c) reporting the prog-
nosis of such patients in terms of survival and complications.

We ruled out studies during screening if they had at least 1 of these 
criteria: (a) nonoriginal studies (secondary research, letters to editors, 
comments, guidelines, etc.), (b) studies including patients with other 
types or locations of cancer, (c) studies lacking a comparison group 
or not involving patients who underwent LND, (d) studies examining 
outcomes other than the above-mentioned ones, (e) studies report-
ing qualitative data, and (f ) duplicate research studies or those with 
overlapping patients’ data.

Study Selection
Records were retrieved from searched databases and then imported 
into EndNote Software, where duplicate studies were removed auto-
matically. Then, the remaining studies were exported into an Excel 
sheet for the actual screening process. The screening of retrieved 
citations was carried out in 2 steps: (1) title/abstract and (2) full-
text screening. After completing the first step, we retrieved the full 
papers of potentially eligible studies. Articles were then screened 
against our previously-mentioned criteria. The decision of including 
or excluding a study was not based on its language, country, or year 
of investigation. Two of the study authors were involved in this step, 
and if any differences were found between them, the corresponding 

MAIN POINTS
•	 Upper tract urothelial cancer (UTUC), although rare, is associ-

ated with poorer prognosis when compared to bladder cancer.
•	 Nephroureterectomy is the standardized treatment for UTUC 

patients. The prognostic role of lymph node dissection during 
nephroureterectomy is not confirmed, particularly due to the 
lack of randomized trials.

•	 Lymph node dissection is associated with better prognosis 
regarding overall and cancer-specific survival.

•	 The extent of dissection (complete vs. incomplete) has a prog-
nostic role only in cancer-specific survival.

•	 Node-positive disease is associated with improved survival 
in terms of disease-free, recurrence-free, and cancer-specific 
survival.



347

Deb et al. Lymph Node Dissection in UTUC� Urology Research and Practice 2023;49(6):345-359

author’s opinion was sought. This accounted for 23 articles of those 
included in this review.

Data Extraction
The formal data extraction was done following a pilot phase to deter-
mine the outcome endpoints and any subgroups involved. Then, an 
Microsoft Excel sheet was designed. This sheet was made up of 2 
domains. The first domain was designed to extract the baseline data 
of included records (authors’ names, year of investigation, country 
of investigation, study design, and the duration of follow-up] and 
patients [sample size, tumor histology and location, type of surgery, 
LN category, age, and gender]. The second domain was designed 
for the outcomes data [OS, CSS, DFS, DSS, RFS, recurrence, compli-
cation categories based on the Clavien–Dindo classification system, 
any complications, and reoperation]. Two researchers carried out the 
data extraction from individual studies. Finally, extracted data were 
checked for accuracy among review authors through regular group 
meetings with the senior author.

Quality Assessment
All of the analyzed studies involved retrospective cohorts; thus, we 
used the Newcastle Ottawa Scale for observational studies to assess 

the risk of bias associated with the methodology of these studies. 
The assessment included 3 main aspects: selection (4 parts), compa-
rability (2 parts), and outcome reporting (3 parts). The overall quality 
was deemed either good, fair, or poor based on the overall scoring 
of each study. This step was done by 2 of the review authors and was 
revised by the corresponding author to ensure accurate results.

Data Synthesis
We used STATA (Version 16) to run our meta-analyses. The metan 
command was used to pool the log odds ratio (logOR) and its cor-
responding 95% CI. The choice of the statistical model was depen-
dent upon the observation of statistical heterogeneity. For instance, 
in instances where heterogeneity was observed, the random-effects 
model was used. If statistical heterogeneity was absent, the fixed-
effects model was selected. As for method selection, the restricted 
maximum likelihood method was selected when a continuous out-
come was analyzed and significant heterogeneity was observed. In 
the case of dichotomous data, the Mantel–Haenszel method used. 
Statistical heterogeneity was deemed significant if the I2 value was 
>50% or if its P value was below the cutoff point of .05. A subgroup 
analysis was carried out according to the follow-up period (years). 
When heterogeneity was encountered, we conducted sensitivity 

Figure 1.  The PRISMA flow diagram of the database search and screening processes.
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analysis where studies were ruled out one at a time to determine 
whether or not the reported effect size would differ. Noteworthy, 
we could not assess the risk of publication bias because the num-
ber of included studies in each analysis was lower than the minimal 
required number to run this analysis (<10 studies). 

Results

Search Results
The results of the initial and updated database search as well as the 
manual search are presented in Figure 1. Following the completion 
of database search, 2079 citations were identified. Of those, 565 cita-
tions were identified as duplicates through EndNote and, therefore, 
were excluded before the beginning of the screening process. The 
first step of screening resulted in 55 potentially relevant articles, and 
the full texts of these papers were retrieved. Finally, 33 studies were 
found relevant to our search question and were included for further 
data synthesis. Meanwhile, 22 studies were ruled out for 2 reasons: 
the lack of a comparison group (n = 20) and duplicated records (n = 2). 
The manual and updated database search yielded no additional 
studies. Overall, 33 studies7-19,21-40 were eligible for meta-analysis.

Baseline Characteristics of Included Studies
The detailed description of the characteristics of analyzed studies in 
our review is provided in Table 1. Twenty-six studies were retrospec-
tive single-center cohorts while 7 studies were retrospective mul-
ticenter studies. The number of upper urothelial cancer patients in 
each study ranged from 60 to 16 619 patients. In total, there were 
53 190 patients, of whom 14 178 underwent LND (2323 patients in 
the pN+ and 8282 patients in the pN0 groups) and 38 833 who did 
not. The majority of studies were conducted in Japan (n = 17), fol-
lowed by the United States (n = 4), Canada (n = 2), China (n = 2), Korea 
(n = 1), Denmark (n = 1), France (n = 1), Germany (n = 1), and Austria 
(n = 1). The histology and location of urothelial cancer as well as the 
type of surgery are presented in Table 1. The age and gender of the 
included upper urothelial cancer patients stratified by the LN status 
are summarized in Table 2.

Risk of Bias
The detailed assessment of the quality of analyzed studies is reported 
in (Table 3). Eleven studies had fair quality (moderate risk of bias), 
while the remaining 22 studies had poor quality (high risk of bias). 
None of the included studies were of good quality. Given their ret-
rospective nature, most studies did not control the confounding 
effect of other covariates either in the design phase (i.e., matching or 
stratification) or analysis phase (i.e., regression analysis) and did not 
account for any confounding effect.

Lymph Node Dissection vs. Non-Lymph Node 
Dissection

Prognosis
Twelve studies reported the OS of patients undergoing LND. The 
meta-analysis revealed a beneficial impact of LND on the 5-year 
OS [logOR = 0.10; 95% CI: 0.06-0.15; I2 = 57.49%] when compared 
to those who did not undergo LND. However, no significant differ-
ence in the 2- and 10-year OS was noted between both intervention 
groups (Figure 2). 

Fourteen studies were included in the analysis of CSS. Although 
LND did not result in a significant improvement of CSS at 2 years, it A
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showed a beneficial impact on the 5-year [logOR = 0.10; 95% CI: 0.04-
0.17; I2 = 38.66%] and 10-year CSS [logOR = 0.14; 95% CI: 0.06-0.21; 
I2 = 36.50%] when compared to the non-LND group, respectively 
(Supplementary Figure 1).

In terms of RFS, our meta-analysis of 7 studies revealed no significant 
change between LND and non-LND groups at 2 years [logOR = 0.03; 
95% CI: −0.10-0.165; I2 = 0%], 5 years [logOR = 0.13; 95% CI: −0.02-
0.28; I2 = 14.47%], and 10 years [logOR = 0.25; 95% CI: −0.01-0.52; 
I2 = 0%] (Supplementary Figure 2).

A similar observation was noted regarding DFS, where the meta-
analysis of 4 studies did not highlight any significant different 
between both groups at 2 and 5 years [logOR = 0.03; 95% CI: −0.11-0.17; 
I2 = 0%] (Supplementary Figure 3). This is consistent with our observa-
tion of DSS at 2 and 5 years where no significant difference in DSS was 
noted between LND and non-LND groups (Supplementary Figure 4).

Complications
Four studies assessed the complications following LND in upper uro-
thelial cancer patients. Overall, no significant difference was noted 
between LND and non-LND groups [logOR = −0.05; 95% CI: −0.13-
0.03; I2 = 38.10%] (Supplementary Figure 5). However, the analysis 
of complications based on the Clavien–Dindo classification system 
revealed a higher risk of high-grade complications (≥ grade III) in the 
LND group as compared to the non-LND group [logOR = 0.62; 95% CI: 
0.26-0.98; I2 = 0%] (Figure 3). 

All-cause mortality and cancer-specific mortality were reported 
in 4 studies. The meta-analysis revealed no significant difference 
in the risk of all-cause mortality [logOR = 0.05; 95% CI: −0.23-0.33; 
I2 = 12.75%] and cancer-specific mortality [logOR = 0.22; 95% CI: 
−0.17-0.61; I2 = 0%] between LND and non-LND groups, respectively 
(Figures 4 and 5).

Table 3.  Quality Assessment of Nonrandomized Interventional Studies 
(Cohort and Case–Control) Using the Newcastle Ottawa Scale

Author (YOP) Selection Comparability Exposure
Overall 
Quality

Azawi (2017)22 3 2 2 Fair
Dong (2019)23 3 2 2 Fair
Ikeda (2017)11 3 2 2 Fair
Kanno (2022)27 3 2 2 Fair
Kondo (2017)13 3 2 2 Fair
Lughezzani (2010)31 3 2 2 Fair
Miyake (1998)34 3 2 2 Fair
Ouzzane (2013)36 3 2 2 Fair
Secin (2007)38 3 2 2 Fair
Zhai (2019)16 3 2 2 Fair
Matsumoto (2020)33 3 2 2 Fair
Abe (2008)7 2 0 2 Poor
Abe (2010)21 2 0 2 Poor
Brausi (2007)8 3 0 2 Poor
Burger (2011)9 2 0 2 Poor
Furuse (2017)24 2 0 2 Poor
Hakimi (2021)10 2 0 2 Poor
Inokuchi (2017a)25 2 0 2 Poor
Inokuchi (2017b)26 2 0 2 Poor
Kanno (2018)28 2 0 2 Poor
Kikuchi (2014)29 3 0 2 Poor
Kondo (2014)12 2 0 2 Poor
Kondo (2007)30 2 0 2 Poor
Lee (2022)15 2 0 2 Poor
Mason (2012)32 3 0 2 Poor
Moschini (2017)35 2 0 2 Poor
Pearce (2016)37 2 0 2 Poor
Roscigno (2009a)17 2 0 2 Poor
Yoo (2017)39 3 0 2 Poor
Zareba (2017)40 2 0 2 Poor
Kondo (2010)14 2 0 2 Poor
Ishiyama (2021)19 2 0 2 Poor
Roscigno (2009b)18 3 0 2 Poor

YOP, year of publication.

Figure 2.  A forest plot showing the odds of overall survival 
between lymph node dissection and non-lymph node dissection 
groups stratified by follow-up. LND, lymph node dissection.
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Recurrence was assessed in 5 studies; however, our meta-analysis 
showed no significant difference between LND and non-LND groups 
[logOR = 0.29; 95% CI: −0.03-0.62; I2 = 0%] (Supplementary Figure 6). 
Meanwhile, the rate of patients requiring reoperation was reported 
in only 2 studies. The meta-analysis revealed no significant differ-
ence in the risk of reoperation between both intervention groups 
[logOR = 0.05; 95% CI: −0.68-0.79; I2 = 0%] (Supplementary Figure 7).

Complete vs. Incomplete Lymph Node Dissection 

Prognosis
Four studies were included in this meta-analysis which revealed 
no superior effect of complete LND when compared to incom-
plete LND in terms of 5-year [logOR = 0.37; 95% CI: −0.06-0.80; 
I2 = 0%] and 10-year [logOR = 0.29; 95% CI: −0.20-0.78; I2 = 0%] 
CSS (Supplementary Figure 8). Similarly, no significant change in 
the 5-year [logOR = 0.26; 95% CI: −0.25-0.77; I2 = 0%] and 10-year 
[logOR = 0.26; 95% CI: −0.27-0.79; I2 = 0%] RFS was noted between 
both groups (Supplementary Figure 9).

Complications
Four and 3 studies assessed cancer-specific mortality and recurrence, 
respectively. The meta-analysis revealed a significantly lower risk of 
cancer-specific mortality in the complete LND arm as compared to 
the incomplete arm [logOR = −0.69; 95% CI: −1.22-−0.16; I2 = 0%] 
(Figure 6). However, no significant change in recurrence was noted 
between both groups [logOR = −0.47; 95% CI: −1.10-0.16; I2 = 0%] 
(Supplementary Figure 10).

Negative Lymph Nodes vs. Positive Lymph Nodes

Prognosis: Seven studies compared the OS between patients who 
underwent LND with pN0 and pN+ nodal status. Overall, LND in pN0 
patients revealed a significantly improved OS at 5 years as compared 
to pN+ patients [logOR = −0.55; 95% CI: −0.70-−0.40; I2 = 0%] (Figure 
7). That being said, patients with positive node had significantly 
greater odds of DFS [logOR = 0.89; 95% CI: 0.56-1.22; I2 = 0%] (Figure 
8). Consistently, patients with positive nodes had also greater odds of 
RFS at 2 years [logOR = 0.82; 95% CI: 0.43-1.21; I2 = 69.15%] and 5 
years [logOR = 1.46; 95% CI: 0.81-2.12; I2 = 19.12%], respectively 
(Figure 9). Similarly, patients with positive nodes had significantly 
greater odds of 2-year [logOR = 0.71; 95% CI: 0.39-1.02; I2 = 0%], 
5-year [logOR = 0.70; 95% CI: 0.56-0.85; I2 = 2.07%], and 10-year 
[logOR = 1.05; 95% CI: 0.30-1.80; I2 = 75.26%] CSS, respectively 
(Figure 10).

Complications
No studies compared the complication rates between upper urothe-
lial cancer patients with positive or negative nodes following LND.

Discussion

The role of LND on the oncological outcomes of nephroureterectomy 
among UTUC patients has been studied extensively in the literature. 
Despite the availability of numerous studies, there is no clear consen-
sus for numerous reasons. Firstly, there are no randomized controlled 
trials published to date on this topic. Secondly, most evidence is 
based on retrospective analyses that are bound to confounding bias. 
Thirdly, the majority of studies have small sample sizes, so statistically 
significant changes in survival outcomes are difficult to demonstrate. 
Finally, there is evident clinical heterogeneity in those studies with 
regards to the performed LND, specifically the nodal status (positive 
or negative), the number of resected nodes, or the extent of dissec-
tion (complete or incomplete).

This meta-analysis, by pooling survival data across 33 studies, pro-
vides the greatest evidence so far (by increasing the included sample 
size, and thus, increasing the power to detect significant changes) 
regarding the role of LND among UTUC patients who underwent 

Figure 3.  A forest plot showing the odds of complications between 
lymph node dissection and non-lymph node dissection groups 
stratified by the Clavien– Dindo classification system. LND, lymph 
node dissection. 



354

Urology Research and Practice 2023;49(6):345-359� Deb et al. Lymph Node Dissection in UTUC

nephroureterectomy. In our study, LND has shown a beneficial role 
in terms of 5-year OS, 5-year CSS, and 10-year CSS. However, the 
observed change in the odds of survival was minimal-to-moderate, 
favoring LND over no LND. Conversely LND did not result in any 

significant change in other survival outcomes, such as DFS and RFS. 
In terms of complications, patients who underwent LND had a signifi-
cantly higher risk of high-grade complications (defined as complica-
tions of grade 3 or more based on the Clavien–Dindo classification) 

Figure 4.  A forest plot showing the odds of all-cause mortality between lymph node dissection and non-lymph node dissection groups. LND, 
lymph node dissection.

Figure 5.  A forest plot showing the odds of cancer-specific mortality between lymph node dissection and non-lymph node dissection 
groups. LND, lymph node dissection.

Figure 6.  A forest plot showing the odds of cancer-specific mortality between complete and incomplete lymph node dissection. LND, lymph 
node dissection.



355

Deb et al. Lymph Node Dissection in UTUC� Urology Research and Practice 2023;49(6):345-359

when compared to those who did not undergo LND. These observa-
tions are not consistent with the study of Chan et al41 who conducted 
a similar meta-analysis on UTUC patients who underwent LND dur-
ing nephroureterectomy. The authors noted no prognostic role of 
LND on RFS, OS, or CSS as well as complications. However, they noted 

a potential benefit of LND on RFS in UTUC patients with muscle-inva-
sive and advanced disease. This difference in our findings could be 
related to the difference in the included sample size since Chan et al41 
included only 11 studies in their quantitative analysis compared to 
the 33 studies in our search. Additionally, in contrast to their study 

Figure 7.  A forest plot showing the odds of overall survival between negative lymph node and positive lymph node groups stratified by 
follow-up. pN0, negative lymph node; pN+, positive lymph node.

Figure 8.  A forest plot showing the odds of disease-free survival between negative lymph node and positive lymph node groups stratified by 
follow-up. pN0, negative lymph node; pN+, positive lymph node.
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our analyses have no-to-minimal heterogeneity, compared to theirs 
(I2 > 50%). Of note, in 2017, the European Association of Urology 
published a systematic review on the potential benefit of LND during 
radical nephroureterectomy for UTUC.42 Similar to the study of Chan 
et al,41 they observed no significant role of LND on survival in terms 
of OS, CSS, RFS, and metastatic-free survival. Again, their analysis was 
based only on 9 studies, all of which had a high risk of bias, further 
limiting the applicability of their results when compared to ours. 

The impact of the extent of LND on the prognosis of UTUC has been 
minimally investigated and reported in the literature, and individual 
studies could not draw solid conclusions.12-14,19 Our meta-analysis 
reports similar findings of no prognostic role of complete LND when 
compared to incomplete dissection regarding CSS and RFS. However, 
our study highlights that complete LND can significantly lower the 
risk of cancer-specific mortality with no effect on disease recurrence. 
These findings are of high-to-moderate certainty (based on cohort 
studies) due to the lack of statistical heterogeneity, the inclusion of 
sufficient number of studies, and the standardized criteria for com-
plete “dissection of all regional sites” and incomplete dissection 
where “not all sites were dissected.”

The nodal status of resected lymph nodes has shown to have great 
prognostic value. For instance, based on our analysis, pN0 patients 
have better 5-year OS. However, the statistical heterogeneity 
observed in this finding further limits its reliability. In contrast to this, 

pN+ patients have shown a significantly better prognosis in terms of 
DFS, RFS, and CSS (2, 5, and 10 year). This observation is novel and still 
warrants further confirmation by large-scale randomized controlled 
trials.

There are various methods to detect and manage sentinel LNs.43 
These include molecular lymphatic mapping, which has shown 
promise in accurately identifying sentinel LNs with the disease 
through a focused histopathological evaluation of the suspected 
nodes and, therefore, has resulted in improvements in the diag-
nosis of even micrometastases.44 Another method is PET scanning 
which provides functional rather than structural visualization of 
suspected LNs. Unlike conventional computed tomography and 
magnetic resonance imaging, PET is able to successfully identify the 
occurrence of metastasis even in normal-sized LN with high diag-
nostic accuracy (sensitivity = 92%, specificity = 91%).43 Additionally, 
molecular LN analysis could alter the diagnostic process for sentinel 
LNs. Its efficacy lies in its ability to detect cancer-enhanced tran-
scripts with very high sensitivity for detecting LN metastasis in solid 
tumors.45 That being said, it should be noted that these methods 
are implemented in bladder cancer, and their use in UTUC is yet to 
be established.

Study Limitations and Future Directions
Our study provides the greatest body of evidence regarding the 
prognostic role of LND in UTUC with special regard to the extent 

Figure 9.  A forest plot showing the odds of recurrence-free survival between negative lymph node and positive lymph node groups 
stratified by follow-up. pN0, negative lymph node; pN+, positive lymph node.
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of dissection and status of resected nodes. However, it has several 
limitations that further limit the reliability and generalizability of 
our findings. First, none of the included studies were randomized, 
making the certainty of our evidence low-to-very low. Second, in 
several analyses significant statistical heterogeneity was observed 
and this could correlate to the clinical heterogeneity of included 
populations as in the stage of UTUC. Thirdly, the quality of two-
thirds of included studies is poor while the remaining ones are of 
fair quality. Fourthly, we did not perfect a meta-analysis based on 
the number of resected nodes. The meta-analysis of Choo et  al46 
highlighted that the increase in the number of nodes was predic-
tive of improved CSS; however, an updated meta-analysis is needed 
in this regard since the previous review included only 6 studies. 
Finally, the site of UTUC could be of prognostic value in patients 
undergoing nephroureterectomy. For instance, a previous report 
has indicated that cancers at upper/middle ureter are associated 
with favored survival, while lower ureteral cancers have poor prog-
nosis.13 This was not addressed in our review, and thus, future stud-
ies should address this point.

Conclusion

In conclusion, lymph node dissection during nephroureterectomy 
among UTUC patients provides a protective role, when compared 
to no dissection, in terms of 5-year OS and 5-year and 10-year CSS. 
However, it is associated with higher risk of high-grade complica-
tions. Complete dissection is associated with lower risk of cancer-
specific mortality. The status of dissected nodes plays an additional 
significant prognostic role, where node-positive patients have better 
survival outcome when compared to node-negative patients.
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Supplementary Figure 1.  A forest plot showing the odds of cancer-specific survival between LND and non-LND groups stratified by 
follow-up.



Supplementary Figure 2.  A forest plot showing the odds of recurrence-free survival between LND and non-LND groups stratified by 
follow-up.



Supplementary Figure 3.  A forest plot showing the odds of disease-free survival between LND and non-LND groups stratified by follow-up.

Supplementary Figure 4.  A forest plot showing the odds of any complications between LND and non-LND groups stratified by follow-up.



Supplementary Figure 5.  A forest plot showing the odds of overall survival between LND and non-LND groups.

Supplementary Figure 6.  A forest plot showing the odds of recurrence between LND and non-LND groups. 

Supplementary Figure 7.  A forest plot showing the odds of reoperation between LND and non-LND groups. 



Supplementary Figure 8.  A forest plot showing the odds of cancer-specific survival between complete and incomplete LND stratified by 
follow-up.

Supplementary Figure 9.  A forest plot showing the odds of recurrence-free survival between complete and incomplete LND stratified by 
follow-up.



Supplementary Figure 10.  A forest plot showing the odds of recurrence between complete and incomplete LND. 



Supplementary Table 1.  The Detailed Search Strategy Modified Per Each Searched Database
Database No Search Query Results
PubMed [Date of search: Sept 11, 2022]

#1 “lymph node*” 289160
#2 excision OR removal OR dissection 1100020
#3 #1 AND #2 70371
#4 "Lymph Node Excision"[Mesh] OR Lymphadenectom* 61673
#5 #3 OR #4 87926
#6 “upper tract” OR “upper urinary tract” 10491
#7 “urothelial cancer” OR “urothelial carcinoma*” OR “urothelial neoplasm” OR “transitional 

cell carcinoma”
31164

#8 #6 AND #7 3789
#9 Nephroureterectomy OR "Neph​roure​terec​tomy"​[Mesh​] OR "Ureteral Neoplasms"[Mesh] 7376
#10 #8 OR #9 8820
#11 #5 AND #10 467

Scopus [Date of search: Sept 11, 2022]
#1 ALL (“lymph node*”) 741527
#2 ALL (excision) OR ALL (removal) OR ALL (dissection) 3345668
#3 #1 AND #2 178804
#4 ALL (Lymphadenectom*) 83002
#5 #3 OR #4 210445
#6 ALL (“upper tract”) OR ALL (“upper urinary tract”) 35246
#7 ALL (“urothelial cancer”) OR ALL (“urothelial carcinoma*”) OR ALL (“urothelial neoplasm”) 

OR ALL (“transitional cell carcinoma”)
104082

#8 #6 AND #7 13231
#9 ALL (Nephroureterectomy) 8817
#10 #8 OR #9 17378
#11 #5 AND #10 892

Web of Science [Date of search: Sept 11, 2022]
#1 ALL=“lymph node*” 232878
#2 ALL=excision OR ALL=removal OR ALL=dissection 1105211
#3 #1 AND #2 46563
#4 ALL=Lymphadenectom* 26167
#5 #3 OR #4 62639
#6 ALL=“upper tract” OR ALL=“upper urinary tract” 10673
#7 ALL=“urothelial cancer” OR ALL=“urothelial carcinoma*” OR ALL=“urothelial neoplasm” 

OR ALL=“transitional cell carcinoma”
32852

#8 #6 AND #7 4985
#9 ALL=Nephroureterectomy 3887
#10 #8 OR #9 6553
#11 #5 AND #10 498

CENTRAL [Date of search: Sept 11, 2022]
#1 “lymph node*” 10886
#2 excision OR removal OR dissection 38590
#3 #1 AND #2 4790
#4 Lymphadenectom* 1912
#5 #3 OR #4 5564
#6 “upper tract” OR “upper urinary tract” 575
#7 “urothelial cancer” OR “urothelial carcinoma*” OR “urothelial neoplasm” OR “transitional 

cell carcinoma”
1622

#8 #6 AND #7 193
#9 Nephroureterectomy 128
#10 #8 OR #9 219
#11 #5 AND #10 22

Google Scholar [Date of search: Sept 11, 2022]
With all of the words Lymph node Nephroureterectomy
With the exact phrase
With at least one of the words Excision dissection removal
Total Only the first 200 were retrieved and screened 200


