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An adequate pelvic lymph node dissection (PLND) is an essential part of radical cystectomy for muscle invasive bladder cancer. However, the definition of what constitutes an adequate PLND is often shrouded in controversy. Various authors have defined different anatomic templates of PLND based on levels of pelvic lymph nodes. Some have suggested other surrogate markers of the adequacy of PLND, namely lymph node count and lymph node density. While individual studies have shown the efficacy and reliability of some of the above markers, none of them have been recommended forthright due to the absence of robust prospective data. The use of non-standardized nomenclature while referring to the above variables has made this matter more complex. Most of older data seems to favor use of extended template of PLND over the standard template. On the other hand, one recent randomized controlled trial (RCT) did not show any benefit of one template over the other in terms of survival benefit, but the study design allowed for a large margin of bias. Therefore, we conducted a systematic search of literature using EMBASE, Medline, and PubMed using PRISMA-P checklist for articles in English Language published over last 20 years. Out of 132 relevant articles, 47 articles were included in the final review. We have reviewed existing literature and guidelines and have attempted to provide a few suggestions toward a uniform nomenclature for the various anatomical descriptions and the extent of PLND done while doing a radical cystectomy. The results of another large RCT (SWOG S1011) are awaited and until we have a definitive evidence, we should adhere to these suggestions as much as possible and deal with each patient on a case to case basis.
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INTRODUCTION

Each year, more than 400,000 patients worldwide are diagnosed with bladder cancer of which ~30% are muscle invasive (1). Radical cystectomy (RC) with bilateral pelvic lymph node dissection (PLND) is the standard of care for recurrent high risk non muscle invasive bladder cancer (NMIBC) and muscle invasive bladder cancer (MIBC) (2, 3). Preoperative cross-sectional imaging, with a sensitivity of about 52% for positive pelvic lymph nodes, often leads to significant under staging (4–6). A thorough bilateral PLND therefore increases the staging procedure's accuracy and provides a probable survival benefit in patients of MIBC irrespective of the nodal involvement (7, 8). Now the question arises as to how should one assess the adequacy of PLND? Whether it is the levels of pelvic lymph nodes removed, the anatomical template of dissection followed, the lymph node count or the lymph node density remains a bone of contention? Adding to this confusion, is the frequent use of non-standardized nomenclature in denoting the extents of PLND across various studies. Therefore, we attempted to review the existing literature related to the levels of pelvic lymph nodes and the various templates of PLND defined by different authors to bring clarity to this issue. We also suggest certain points which can bring a uniformity to this procedure and thus facilitate better reporting of the outcomes of PLND for MIBC.



METHODOLOGY


Search Strategy and Inclusion Criteria

The systematic literature search was done for relevant papers, by two authors RJ and APS, in various electronic databases as follows. The following keywords with the operators from the years 2001 to 2020 were used: (“lymph node*” OR standard OR extended OR lymphadenectomy) AND ((“bladder cancer” OR “bladder carcinoma” OR urothelial) AND cancer OR “urothelial carcinoma of the bladder”) AND radical AND cystectomy for searching EMBASE/Medline and the following keywords were used for searching PubMed - (lymphadenectomy) OR (Standard) OR (extended) OR (lymph node) AND ((bladder cancer) OR (urothelial cancer) OR (bladder carcinoma) OR (urothelial carcinoma)) AND (radical cystectomy). The conference abstracts, conference papers, conference review, erratum, and notes were removed and the search results were filtered to include the articles only in English Language.



Results

Initial search yielded 4,604 articles from EMBASE and 202 results from PUBMED. After applying exclusion criteria, this narrowed the number of articles to 98 from Embase. After removing the duplicates a total of 132 articles (EMBASE+PUBMED) were assessed by two authors (APS and RJ) independently. The reference list was searched for more relevant articles. Total of 47 articles were selected for review of literature (Table 1). The selection process is outlined in Figure 1. The current narrative review is based on these 47 included articles.


Table 1. Details of articles selected for review of literature.
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FIGURE 1. Flowchart showing search strategy and selection of articles for review.




Anatomy of Lymphatic Drainage of Bladder

The primary drainage site for the bladder consists of the external iliac, internal iliac, obturator, and presacral lymph nodes. The secondary drainage goes to the common iliac, para-aortic, inter-aortocaval, and para-caval lymph nodes (Figure 2) (9). Bilaterality of lymph nodal spread has been demonstrated in up to 39% of patients. It has been confirmed using single- photon emission computed tomography (SPECT) and an intraoperative γ-probe after injection with a technetium nano-colloid, which has also shown that up to 52% of nodes may lie outside the true pelvis (10–12). Leissner et al. (13) have identified 12 anatomical sites with variable probability of metastatic deposits, with the obturator groups being the commonest involved site. In this study, 6.9% patients had metastases in the regions above the common iliac bifurcation and 2.9% had metastases in the inter-aortocaval and precaval regions. Many subsequent studies have shown that up to 41% of positive lymph nodes lie above the bifurcation of the common iliac arteries (14). In 591 patients, Tarin et al. (15) reported lymph node involvement in 1194 patients (19%). Of these, seven patients (6%) had no positive lymph nodes within the true pelvis (skip lesions). Since skip lesions are known to be very rare, this phenomenon may be the result of missed positive lymph nodes in the true pelvis or of a specimen-labeling error. But a few things are clear. First, PLND should be bilateral since drainage is bilateral. Next, a limited PLND template has a small but significant chance of missing positive nodes lying outside the true pelvis. However, whether wider dissection necessarily translates into oncological advantage needs to be seen.
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FIGURE 2. Anatomy of lymphatic drainage of the bladder.




Anatomical Variables Used to Assess Adequacy of Pelvic Lymph Node Dissection
 
Levels of Pelvic Lymph Node Dissection

In their paper in 2004, Leissner et al. (13) proposed a 3-tier classification system for the extent of PLND during radical cystectomy (Figure 3). The anatomical sites and their boundaries have been described in Table 2. In the more contemporary studies, this system of denoting extent of PLND has been used sparingly compared to the anatomical templates discussed in the next section (16).


[image: Figure 3]
FIGURE 3. Levels of lymph node dissection during radical cystectomy as described by Leissner et al.



Table 2. Description of anatomical fields for extended PLND by Leissner et al.
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Templates of Pelvic Lymph Node Dissection

The EAU Working Group on MIBC proposed the following nomenclature for the anatomical templates used in PLND based on the recommendations of an expert panel: limited, standard, extended, and super-extended PLND. The definition of these terms has been rather inconsistent and studies have often termed anything less than an extended template as a limited template. Limited PLND typically includes dissection restricted to the bilateral obturator fossae (Figure 4A) (14). Boundaries of standard PLND include the common iliac bifurcation cranially and the inguinal ligament caudally. Laterally the boundaries are the genitofemoral nerve and medially it is the bladder wall. This template typically includes the distal common iliac, the external iliac, the obturator and the internal iliac lymph nodes bilaterally (Figure 4B) (14, 17). In addition to all the lymph nodes removed in the standard template, extended dissection entails removing the presacral nodes and all the nodes between the aortic and the common iliac bifurcations (Figure 4C) (14, 17). Super-extended PLND template involves removal of all the nodal tissue caudal to the base of the inferior mesenteric artery (Figure 4D) (14).


[image: Figure 4]
FIGURE 4. (A) Limited lymph node dissection including only bilateral obturator and perivesical lymph nodes. (B) Standard template of lymph node dissection including lymph nodes of the external and internal iliac groups, up to bifurcation of the common iliac artery. (C) Extended template of lymph node dissection including lymph nodes up to the aortic bifurcation. (D) Super extended lymph node dissection including lymph nodes above the aortic bifurcation below the origin of the inferior mesenteric artery.





Adequate Pelvic Lymph Node Dissection
 
Limited vs. Extended PLND

Limited PLND has been shown to miss about 50% of positive lymph nodes in muscle invasive bladder cancer (12). The rationale behind performing a standard template PLND is that 90–95% of all node positive patients can be identified (13, 18). Dhar et al. (19) retrospectively compared limited PLND to extended PLND in 658 patients across 2 centers. It is important to point out here that what the authors describe as a limited PLND in their report is actually a standard template PLND we have described earlier. This discrepancy is an example of how a non-standardized system of nomenclature is fraught with confusion. In this study, 26% node positive patients were identified in the extended template cohort compared to 13% in the limited PLND cohort. Five-years recurrence free survival (RFS) was 23 vs. 57% (p < 0.0001), and overall survival (OS) was 26 vs. 46% (p = 0.0021), in favor of the extended LND group. For node positive patients the 5-year relapse-free survival and overall survival were both 7% for a limited dissection compared with 35 and 34% for patients undergoing extended LND, respectively (p < 0.0001). The authors concluded that standard PLND is associated with suboptimal staging and poorer outcomes for node positive and node negative disease with comparable pT stage and a higher rate of local progression, as summarized in Table 2.

In a meta-analysis by Li et al. (20), a greater extent of LND during RC had statistically significant advantages in OS, CSS and RFS, corresponding to reduced risks of 28, 34, and 36%, respectively. Bi et al. (21) showed that extended PLND was associated with improved RFS (HR = 0.66, 95% CI: 0.56–0.78, and p < 0.001) (21). The benefits of extended PLND were present in node-negative disease (HR = 0.68, 95% CI: 0.51–0.90, and p = 0.007), node-positive disease (HR = 0.58, 95% CI: 0.47–0.72, and p < 0.001), and pT3–4 disease (HR = 0.61, 95% CI: 0.52–0.73, and p < 0.001). Similar results were obtained from other meta-analyses (22, 23). A source of bias in the above studies was that the demographics of the patient populations were different and PLND was performed at the clinician's discretion. In a recent systematic review, the influence of PLND on perioperative and oncologic outcomes in patients undergoing RC for MIBC was assessed (7). Due to large heterogeneity between the studies the original meta-analysis planned by the authors was not possible. But the final results showed that any PLND is better than no PLND and extended template might improve oncologic outcomes compared to standard PLND. However, the benefit of super-extended templates is unlikely when compared to extended template PLND.



Extended vs. Super-Extended PLND

Several groups published their results comparing extended PLND to super-extended PLND as mentioned in Table 2. Zehnder et al. (24) showed that super-extended PLND was not associated with a significantly improved 5-year RFS or OS even when stratified by node positivity. Møller et al. (25) did a similar comparison in 578 patients and reported no significant differences in RFS in the extended and super-extended groups. A trend toward increased RFS was seen in the >pT3 group in the super-extended cohort but was statistically insignificant. The younger age of patients in the super-extended cohort was also a potential source of bias. In light of the above evidence, super extended PLND appears to have no oncological benefit over extended PLND. This is probably because of the fact that metastatic spread beyond the anatomical pelvis could increase the risk of metastatic disease and further nodal deposits beyond the boundaries of the super-extended template.



Other Studies Comparing Various Lymph Node Dissection Templates

Holmer et al. (26) analyzed 69 and 101 patients under-going limited PLND (perivesical and obturator nodes) and standard PLND (limited regions plus the internal, external and common iliac nodes, and presacral nodes), respectively. They found no significant difference in DSS between the two groups. However, patients with pT3-4a disease were more common in the standard PLND group than in the limited one. Multivariate analysis revealed that there was significantly improved survival in the patients who underwent standard PLND, as shown in Table 3. Simone et al. (27) supported that extended PLND has both staging and therapeutic roles reporting better oncologic outcomes of patients who underwent extended PLND than standard PLND. They showed that patients who underwent an extended PLND had a significant improvement of disease-free survival (DFS) (HR = 1.96, 95% CI: 1.56–2.47, and P < 0.001) and CSS (HR = 1.76, 95% CI: 1.36–2.99, and P < 0.001) probabilities compared to s-PLND. Thus, they described a therapeutic result of extending PLND from the iliac bifurcation up to the aortic bifurcation. In a study by Abdi et al., extended PLND appeared to reduce the risk of local recurrence, but was not an independent predictor of overall survival (28). Extended PLND was associated with greater blood loss than s-PLND, but not with other perioperative complications. In contrast, Hugen et al. (29) compared standard and extended lymph node dissection and found no difference in 5-year recurrence free survival when stratified by node yield using the Kaplan–Meier method (P = 0.138). Table 3 summarizes the conclusion drawn by various studies on the adequacy of pelvic lymph node dissection extent.


Table 3. Comparison of lymph node yield in different PLND templates in various studies.
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Lessons From the LEA and SWOG S1011 Trials (Table 3)

The above literature supporting extended PLND was somewhat challenged by the findings of the LEA trial, which is the first prospective randomized phase III trial comparing standard PLND with super-extended PLND (31). Extended LND (n = 198) failed to show a significant advantage over standard LND (n = 203) for RFS [5-year RFS 65 vs. 59%; hazard ratio 0.84; 95% confidence interval (CI): 0.58–1.22], cancer-specific survival (CSS) (5-year CSS 76 vs. 65%; HR 0.70; 95% CI 0.46–1.07) and OS (5-year OS 59 vs. 50%; HR 0.78; 95% CI: 0.57–1.07). However, a significant number of confounding factors are evident in this study. None of the patients received neoadjuvant chemotherapy. The relatively high percentage (14%) of pT1 disease could have limited the results' strength since more extensive PLND usually benefits those with more advanced disease. Post-operative chemotherapy was given at the discretion of the physician. Also, the relatively high percentage of positive surgical margins, 8.9% in the limited and 8.6% in the extended arm, raise questions about the adequacy of RC and if this could have influenced the OS and RFS. Lastly, this study was not powered to demonstrate the non-inferiority of standard PLND to super-extended PLND.

However, this trial has given us some valuable pointers. Firstly, 11% patients had positive lymph nodes located outside the standard PLND template in the super-extended group. If these patients had undergone a standard PLND, 2% would have had a false diagnosis of node negative disease. Also, of the total number of identified lymph nodes, 35% were solely in the super-extended template and would have been missed in a standard PLND. So, by using a super-extended, the authors identified 2% more patients as node positive and resected 35% more positive LNs, which would have been left behind using a standard PLND, with a limited increase in morbidity. In addition, the survival curves show some clinically significant but statistically insignificant divergence in respect to all the 3 endpoints and longer follow up is necessary. The results of the SWOG S1011 trial are awaited (32). This trial has a similar study design to the LEA trial, but it excludes patients with pT1 disease. Also 56% of patients in this trial received neoadjuvant therapy, hence it is more representative of the real world scenario. The accrual is complete and the estimated completion date is August 2022. Table 4 compares chief characteristics of both of these trials.


Table 4. Comparison of the LEA and SWOG-1011 trial (30).
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Significance of Lymph Node Count, Lymph Node Density, and Extra-Nodal Extension

Lymph node count from a dissected specimen is influenced by various factors like method of lymph node submission (en-bloc vs. separate packets and the number of packets sent), surgical technique, and variability in the pathologic practices and reporting standards, along with inter individual variability in retrieving lymph nodes from the same template (33). Lymph node density refers to the ratio of positive lymph nodes on histopathology to the total number of nodes removed (29). Extra-nodal extension of tumor in an involved lymph node refers to the growth of a nodal cancer metastasis beyond the confines of the capsule of a lymph node into the adjacent tissues (34).

Multiple authors have reported the decreased probability of cancer death with increased number of lymph nodes harvested (35–39). The mechanism of this benefit is probably the removal of undetected micro-metastases, particularly in the setting of neoadjuvant or adjuvant therapies (40). Confounding factors like patient, surgeon, or institutional factors might also contribute to improved outcomes (41). Capitanio et al. (42) evaluated the probability of detecting node positive disease in a multi-institutional cohort of 731 patients based on total number of lymph nodes removed. 23.8% patients had positive nodes. Using receiver operating characteristic (ROC) curves, the authors predicted a 75% chance of identifying one or more lymph node metastases if 25 nodes were removed which improved to 90% with 45 nodes and decreased to 50% if 15–25 nodes were removed. So, a 25-node minimum was a reasonable cut-off to adequately stage and detect lymph node metastasis. In a retrospective analysis by Koppie et al. (43) from the MSKCC group, multivariate analysis showed that that increased lymph node counts did not correlate with increased survival above a count of 23. However, none of the authors could identify a continuous group of lymph nodes to be an independent predictor of cancer specific survival.

Increased lymph node density >20% decreases OS to <10% (41, 44–46). Extra-nodal extension of tumor is also a bad prognostic factor. A meta-analysis of 1,893 patients showed that it considerably correlated with reduced RFS (HR = 1.56, 95% CI: 1.13–2.14) and cancer-specific survival (HR = 1.60, 95% CI: 1.29–1.99) but not OS (HR = 1.47, 95% CI: 0.71–3.05) (47). Figure 5 is a bar diagram representing minimum lymph node yield to be predictive of outcome of urinary bladder cancer as stated in different studies.


[image: Figure 5]
FIGURE 5. Bar diagram showing minimum lymph node yield to be predictive of outcome of urinary bladder cancer.


Prior to the publication of the LEA trial, majority of the retrospective and prospective literature were in favor of extended lymphadenectomy providing a survival advantage over standard lymphadenectomy. Many authors used factors like lymph node number, lymph density, extra nodal extension, etc., as markers of adequacy of lymphadenectomy and many studies showed significant correlation between number of lymph nodes dissected, lymph node density and oncological outcomes after radical cystectomy. Since extended lymphadenectomy was thought to harvest more lymph nodes and provide a better idea about lymph density it was recommended over and above standard dissection in these studies. Now, whether template is more important or number of harvested lymph nodes? A meticulous dissection with emphasis on skeletonization of the pelvic vessels is more appropriate than relying on the absolute lymph node count. There is a reasonable amount of consensus on this and that is why contemporary studies comparing various types of pelvic lymphadenectomy in bladder cancer make use of fixed anatomical templates rather than absolute number of lymph nodes.



Current Guidelines

Both the EAU and AUA guidelines recommend PLND during RC. However, they are guarded in elaborating the extent of lymphadenectomy required. The EAU guidelines state that “extended LND might have a therapeutic benefit compared to less extensive PLND, but due to bias, no firm conclusions can be drawn” (48). The NCCN guidelines recommend that bilateral PLND should be performed, with a minimum of common iliac, internal iliac, and obturator nodes excised (49). It also states that a more extensive PLND, which may include the common iliac and the lower para-aortic and paracaval nodes may be associated with better survival and lower local recurrence rates. Still, it stops short of recommending this type of PLND. The AUA guidelines state that a bilateral PLND should be performed in every surgery with a curative intent (grade B). The standard PLND template with a minimum total lymph node count of 12 should be included (50). Even though one prospective randomized study has been published, the lack of robust clinical data on the various extents of PLND probably limits the scope of recommendations in the above guidelines.




CONCLUSION AND RECOMMENDATIONS

None of the surrogate markers of adequacy of PLND, namely anatomical template, lymph node number or lymph node density have been recommended forthright due to the lack of robust prospective data. In even the most recent meta-analysis on this topic, most of the included studies were retrospective. The differences in use of neoadjuvant chemotherapy worldwide also make it difficult to compare the studies without introducing bias. The extent of lymphadenectomy was left at the surgeon's discretion in most retrospective studies, thereby lacking randomization. Therefore, all of these issues should be accounted for before attempting to compare the different extents of PLND, reported in different studies. Therefore, to facilitate the above, based on this review, we wish to emphasize upon and recommend the following points:

- Level of pelvic lymph nodes are used to denote specific anatomical locations of the pelvic lymph nodes. The extent of pelvic lymphadenectomy would be denoted by whether just one, two, or all three levels of lymph nodes have been dissected out during PLND.

- Anatomical templates of dissection have been defined in the preceding sections and this nomenclature should be strictly followed in all future trials to bring uniformity and facilitate comparison.

- Whenever possible, we should adhere to guidelines and try to do an extended PLND, especially whenever there is visible lymphadenopathy on exploration and imaging.

- Super-extended PLND appears to have no survival benefit over extended PLND and its use should be decided on a case to case basis.

- PLND should be deemed adequate if an anatomical template is followed and thorough dissection is done rather than relying on the number of harvested lymph nodes or the lymph node density. Anatomical recommendations of a particular template are favorable and generalizable to a wider clinical community. This obviates the reliance on histopathologist for lymph node identification and subsequent prognostication.
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Conclusion

The standard of care for muscle invasive bladder cancer is neoadjuvant cisplatin based chemotherapy followed by
radiical cystectomy and bilateral pelvic ymphadenectomy.

Extended pelvic lymph node dissection during radical cystectomy provides diagnostic and therapeutic benefit on
muscle invasive carcinoma bladder.

The first randormized phase Il tral did not show benefit of extended pelvic lymphadenectomy. However, there are
many potential shortcomings of this tral. The results of the SWOG 1011 trial should be able to give us a better
idea about the benefits of an extended template of dissection.

Diffusion weighted MRI can differentiate between metastatic and non-metastatic pelvic lymph nodes in patients
with high grade bladder cancer.

PET-CT and MR are more sensitive than CT scan for detection of positive lymph nodes in bladder cancer prior to
cystectomy.

Combined PET-CT does not have increased sensitivity compared to CT alone for the detection of positive pelvic
lymph nodes in patients of bladder cancer prior to radical cystectomy.

Any pehic lymph node dissection is better than no pelvic lymph node dissection. Extended dissection seems to
be more advantageous than standard dissection. However super extended dissection doesn't provide additional
therapeutic o diagnostic benefits.

Retrospective studies point out that while the benefit of a bilateral pelvic lymphadenectomy during radical
cystectomy is unquestionable,

Extended pelvic lymph node dissection provides optimal diagnostic and therapeutic benefit in patients undergoing
radical cystectomy for muscle invasive bladder cancer.

The internal iliac and obturator group of lymph nodles are the sentinel group for biadder cancer. Bilateral dissection
of these areas is mandatory. Negative nodes here mean that more proximal dissection is not necessary.
Extended template pelvic lymph node dissection had a significantly higher Iymph node lymph node yield
compared to standard dissection even though it doesn’t provide any staging advantage.

Standard template of pefvic lymph node dissection removes only 50% of all ymph nodes in the primary landing
sites of biladder cancer while extended lymphadenectomy removes about 90%.

Extended radical cystectomy should be the standard of care in al patients of radical cystectomy. No sentinel
lymph nodal area was identified.

Extended pelvic lymphadenectomy provides optimal recurrence free and cancer specific survival. Super extended
template provides no actual benefit. Increased lymph node yields provides improved oncological outcomes in
patients with both node positive or node negative disease.

Pathological involverent of the common illac lymph node is not associated with a worse outcome compared to
the primary nodal basin disease, thus promoting the inclusion of this group in the primary pathological staging of
bladder cancer during radical cystectomy. However number of positive lymph nodes was an independent
predictor of poor outcomes.

Extended pelvic lymphadenectomy may reduce the risk of death from any cause in patients undergoing radical
cystectomy for bladder cancer over time compared to standard pelvic lymphadenectomy. However there is a
possibility of no effect.

Extended pelvic lymphadenectomy seems to be adequate for staging and cancer related outcomes. However, the
super extended template may be associated with greater morbidity. Risk based approach should be followed to
determine template of dissection in each patient.

Extended pelvic lymphadenectomy with meticulous dissection is more important that total lymph nodal count to
achieve optimal oncological outcomes because lymph node metastases outside the boundaries of the standard
template are common.

Extended pelvic lymph node dissection during radical cystectomy allows for more accurate staging and improved
survival in patients with node positive and non-organ confined disease.

Greater number of dissected lymph nodes are associated with better survival advantages in patients of bladder
cancer. Number of dissected lymph nodes could be an independent prognostic factor.

Extended pelvic lymphadenectomy provides better recurrence free survival compared to standard
lymphadenectomy in patients with both pathologically positive and negative pefvic lymph nodes.

Extended pelvic lymphadenectomy has better oncological outcomes and is not associated with greater
perioperative mortality or higher complication rates.

Extended pelvic lymphadenectomy has better recurrence free sunvival and disease specific survival in bladder
cancer and is not associated with more postoperative complications compared to non-extended
lymphadenectomy.

Meticulous extended lymphadenectomy with emphasis on skeletonization of the pelvic vessels has shown to be
similar to super extended lymphadenectomy in terms of oncological outcomes. Certain groups with suspicious
lymph nodes even after neoadjuvant therapy may need more extensive dissections.

Super extended lymphadenectomy may benefit only a small subgroup of patients with non-organ confined
disease without macrometastases and is not beneficial in the general set of patients.

Extended lymph node dissection seems to have improved time to recurrence and sunvival, especially in patients
with non-organ confined disease.

Extended pelvic lymphadenectomy has significant staging accuracy and survival benefitfor bladder cancer across
all stage groups.

Extended pelvic lymphadenectomy appeared to reduce the risk of local recurrence but had no effect on overall
survival. It was associated with higher blood loss but similar rates of compiications.

Lymphovascular invasion, perineural invasion and lymph node yield <14 are independent risk factors for bladder
cancer recurrence in patients with node negative bladder cancer.

Super extended lymph node dissection has no advantage compared to standard template. However by using a
super extended template, we identity 2% more patients as node positive, which would have been falsely
diagnosed as node negative using the standard template and resect 35% more positive LNs, which would have
been left behind by standard template lymphadenectomy, with a limited increase in morbidity.

Lymphadenectomy up to the inferior mesenteric artery failed to show any significant acvantage over the standard
lymph node dissection in terms of recurrence free survival, cancer speific sunvival or overall survival.

Editorial commentary on the LEA tral (31). The study was underpowered to detected smalier benefits that can be
attributed to super extended dissection compared to the standard template because of ts sample size. Also,
since the survival curves showed some divergence toward the end of the follow up period, longer follow up is
necessary to get further insights. Also the study was not designed to prove that the limited lymphadenectomy is
not inferior to the extended lymphadenectomy.

Extended template of pelvic lymph node dissection provides greater therapeutic and diagnostic benefit

Identified cinical markers of morbidity, mortality and survival in patients of biadder cancer treated with radical
cystectomy, of which extra nodal extension conferred a poor prognosis.

Extended dissection may confer survival and recurrence free advantages. Neoadjuvant cisplatin based
chemotherapy appears to decrease mortality compared to radical cystectomy alone.

Removal of higher number of lymph nodes is associated with improved oncological outcomes. Use of an
extended template of dissection along with assessment of lymphovascular invasion is essential in stratifying
patients into risk groups and to identify those who might benefit from adjuvant therapy.

Lymph node count at racical cystestomy is a predictor of overall survival and disease specific survival in patients
with pathologically node negative disease but not in patients with pathologically positive lymph nodes.

A greater number of lymph nodes is associated with a better staging and impact patient outcomes. Along with
therapeutic and staging benelfits it also helps identify patients who would benefit from acjuvant therapy.
Predictors like total number of lymph nodes, number of positive lymph nodes, lymph node density and presence
of extra nodal extension along with tumor characteristics like T stage and histology and neoadjuvant
chemotherapy should be incorporated into normograms used for prognosticating patients who have undergone
radical cystectomy.

Extended pelvic lymph node dissection helps in improving prognosis by eliminating micrometastases.

There is no concrete evidence to favour extended pelvic ymphadenectomy over standard lymphadenectomy
alone.

Removing a minimum of 25 lymph nodes confers a 75% probability of detecting lymph node metastases and
removing atleast 45 nodes gives a 90% probabilty. 15 lymph nodes have 50% probability and thus the goal s that
atleast 25 lymph nodes should be removed during radical cystectomy.

There is no minimum lymph nodal count that can optimize outcomes after radical cystectomy. However increasing
nodal yield is associated with increasing probability of survival. This highlights that extended lymphadenectomy
sshould be done to improve outcomes.

Lymph node density is an independent predictor of dlinical outcome in lymph node positive patients after radical
cystectomy.

Lymph node density is an useful tool for risk stratifying patients after racical cystectomy and higher lymph node
density has poorer disease specific survival in node positive patients.

Extended lymph node dissection improves oncological outcomes after radiical cystectomy. Lymph node density is
an important predictor of overall survival in node positive patients.

Extracapsular extension is an important prognostic factor for node positive bladder cancer.
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(6-year CSS 76 vs. 65%;
HR = 0.70; p = 0.10), and
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