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Abstract The purposes of this study are to evaluate the
adequacy of pathologic lymph node (LN) staging in radical
cystectomy specimens from patients with urothelial carcino-
ma of the bladder and to analyze the frequency of LN metas-
tases among different anatomic regions. All radical
cystectomies performed for primary urothelial bladder cancer
over a 5-year period (January 2007–September 2012) at a
single institution were reviewed. Particular attention was paid
to the total number of LNs examined, the number and location
of LNs with metastases (positive LNs), and the presence or
absence of extranodal tumor extension and/or lymphovascular
invasion in the cystectomy specimen. Results and data were
analyzed with Origin 6.0 and Microsoft Office Excel 2007
software. A total of 248 radical cystectomies with 8,432 LNs
were reviewed. A total of 60 (24 %) cases, with 274 positive
LNs out of the 1,982 total (13.8 %), were identified with a
male to female ratio of 6.5:1 (52 male, 8 female patients). The
average number of LNs examined in each case was 33.0±20.9
(range 5–112). The average number of positive LNs identified
in each case was 4.5±4.8 (range 1–26). Among all of the LNs,
the hypogastric/obturator (internal iliac) LNs were the most
commonly submitted (35.2 %) and also yielded the highest
number of positive LNs (46.0 %). On average, for cases
staged pN1 and pN2, there was one positive LN per 17.8
and 8.9 LNs examined from the primary drainage LNs, re-
spectively. For pN3 cases, one out of 4.4 secondary drainage
LNs was found to be positive. Similarly, one out of 4.0 distant

LNs was found to be positive in cases with pM1 staging. Our
study suggests that, on average, 23 LNs (including 18 primary
drainage LNs and five secondary drainage LNs) should be
submitted for optimal pN staging. For adequate pM1 staging,
an average of four distal LNs should be evaluated. In total, an
average of 27 LNs (23 for pN staging and 4 for pM staging)
should be examined in radical cystectomy specimens.We also
propose to stratify the number of positive LNs according to
the drainage area.

Keywords Urothelial carcinoma . Urinary bladder . Lymph
node (LN) . Pathologic staging . Adequacy

Introduction

The presence of lymph node (LN) metastases is critical for
tumor staging and prediction of disease recurrence after rad-
ical cystectomy in patients with urothelial carcinoma of the
bladder. The extent of pelvic lymphadenectomy during radical
cystectomy has been shown to affect the accuracy of TNM
staging as well as disease prognosis [1, 2]. In the literature, the
nomenclature of LN dissection has been variable and is de-
fined differently by urologists. Dangle et al. divided LN
dissection into four groups categorized as follows: (1) limited
lymphadenectomy (LLN, removal of the external iliac and
obturator lymph nodes); (2) standard lymphadenectomy
(SLN, i.e., LLN plus removal of the internal iliac lymph
nodes); (3) extended lymphadenectomy (ELN, i.e., SLN plus
removal of the common iliac and presacral lymph nodes)
(Fig. 1a); and (4) super-extended lymphadenectomy (SELN,
i.e., ELN plus removal of any additional lymph nodes above
the aortic bifurcation) [3] (Fig. 1b). Dhar et al. demonstrated
that the average number of LN removed during ELN is
significantly higher than LLN (22 vs. 12) [3, 4]. Dangle
et al. further reported that ELN identified all node-positive

L. Wang :K. Mudaliar :V. Mehta :G. A. Barkan :
M. M. Picken (*)
Department of Pathology and Laboratory Medicine, Loyola
UniversityMedical Center, 2160 S 1st Ave, Chicago, IL 60153, USA
e-mail: mpicken@lumc.edu

M. L. Quek : R. C. Flanigan
Department of Urology, Loyola University Medical Center,
2160 S 1st Ave, Chicago, IL 60153, USA

Virchows Arch (2014) 464:595–602
DOI 10.1007/s00428-014-1575-9

Seeking a standard for adequate pathologic lymph node staging
in primary bladder carcinoma



cases and correctly assigned the pN stage [5]. Besides the
anatomical extent of dissection, the total lymph node count is
also influenced by the manner of LN submission, i.e., as
separate packets or en bloc. According to a report by Bochner
et al., submitting LNs in separate anatomic packets increased
the total LN count from 21 to 40 when compared to en bloc
submission within the same template [6].

The concept of lymph node density (LND) was first intro-
duced in 2003 [7, 8]. It is defined as the number of tumor-
positive LNs divided by the total number of LNs examined.
LND, as well as extra nodal extension (ENE), are strong
predictors of a clinical outcome in patients with a node-
positive bladder cancer treated by cystectomy. LND has been
a valuable tool for stratifying node-positive patients into dif-
ferent risk groups based on expected survival [9]. It has also
been postulated that the current tumor, nodes, metastasis
(TNM) classification could be improved by the inclusion of
these additional parameters (LND and ENE), which, in turn,
would allow a better prognostic classification of a node-
positive bladder cancer after radical cystectomy [10, 11].

A meticulous lymphadenectomy not only provides the
most accurate staging information but may also be therapeutic
for some patients with a low-volume nodal involvement
[12–14].

In contrast to cancers of other organ systems (such as
colorectal carcinoma, gastric, or breast cancer), there is no

consensus regarding the requirement for the minimum num-
ber of LNs submitted for pathologic evaluation. Proposals for
the required minimum number of LNs examined, and consid-
ered optimal for accurate pN staging and improved outcome,
vary widely and range from 10 to 27 LNs [5, 15]. One multi-
center study showed that the removal of 25 LNs resulted in a
75 % probability of finding one or several that were positive,
while 45 LNs were needed to achieve a 90 % probability [16].
The most recent study, in which 12 international academic
centers participated, showed that the probability of missing
one positive LN is 13 % if 25 LNs are examined [17]. One
study indicated that no minimum number of LNs is sufficient
for optimizing bladder cancer outcomes when a limited or
extended pelvic LN dissection is performed during radical
cystectomy. Instead, the probability of survival continues to
rise as the number of LNs removed increases [18]. Similarly,
by using a cadaveric model, Davies et al. demonstrated the
limited utility of LN count as a surrogate for the extent of
dissection and illustrated the challenges associated with
implementing a surgical standard for minimum LN counts
[19]. Thus far, there have been no publications detailing
requirements for the minimum number of LNs to be removed
from different mapping areas in order to achieve accurate
staging. According to the 7th edition of the AJCC Cancer
Staging Manual, pN1and pN2 should be assigned when pos-
itive LNs are only confined to the primary drainage areas,

Fig. 1 a Primary and secondary
drainage LNs of the urinary
bladder. b Distant
(retroperitoneal) LNs. Reprinted
with permission with
modification from AJCC cancer
staging atlas. A companion to the
seventh editions of the AJCC
cancer staging manual and
handook, 2nd edition, 2012
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which include hypogastric, obturator, internal/external iliac,
perivesical pelvic, sacral, and presacral LNs. To warrant the
assignment of the pN3 stage, metastasis should be found in
secondary drainage LNs, i.e., common iliac LNs. LNs above
the aortic bifurcation (including periaortic and paracaval LNs)
are retroperitoneal LNs and are therefore categorized as dis-
tant LNs. Cases with any positive distant LNs should be
staged as pM1 [20]. Our aim was to evaluate the effectiveness
of the submission of LNs from different drainage areas for
accurate pN staging. We also sought to address the issue of
what should be considered the standard for adequate patho-
logic LN staging in bladder carcinoma.

Material and methods

A retrospective cohort study was performed on patients with
urothelial carcinoma of the urinary bladder who underwent
radical cystectomy or cystoprostatectomy at our institution
from January 2007 to September 2012. The study was ap-
proved by the Institutional Review Board for the Protection of
Human Subjects. Clinical and pathologic information was
reviewed for all of these patients. Cases with pelvic LNs
submitted in separate packets were included in the study.
Packet LNs from different drainage areas and levels were
collected in different containers by urologists during the
cystectomy procedure, including periaortic, paracaval, com-
mon iliac, external iliac, obturator/hypogastric, presacral,
presciatic, and Cloquet’s LN etc. All LN packets were care-
fully examined for the presence of LNs. All palpated LNs
were submitted in their entirety. The remaining fibroadipose
tissue was also either entirely or representatively submitted for
microscopic LN examination. Cases with LNs collected “en
bloc” were excluded. Tumors were staged (pTNM staging)
according to the 7th edition of the American Joint Committee
on Cancer (AJCC) Cancer Staging Manual [20]. Regional
LNs used for pN staging included primary and secondary
drainage LNs as defined by the AJCC. Thus, primary drainage
LNs include hypogastric/obturator, external iliac, perivesical ,
sacral, and presacral LNs. Urologists in our institution also
submit LNs of Cloquet in packets which are included as
primary drainage LNs. Secondary drainage LNs include com-
mon iliac LNs. LNs taken from above the aortic bifurcation,
including periaortic LNs and paracaval LNs, are lower retro-
peritoneal LNs and should be considered distant LNs. The
total number of LNs and the number of positive LNs were
recorded, as well as their size and location, extranodal exten-
sion, lymph node density, the presence or absence of
lymphovascular invasion within the primary tumor, pT stage,
and tumor size. Categorical covariates were assessed using the
one-way ANOVA and chi-square test of proportions. A p
value <0.05 was set for statistical significance. All data was
examined using Origin 6.0 (OriginLab Corporation,

Northampton, MA), and composite graphs were constructed
using Origin 6.0 and Microsoft Office Excel 2007 (Microsoft
Corporate Office Headquarters, Redmond, WA).

Results

A total of 248 radical cystectomies, yielding 8,432 LNs,
which were performed between January 2007 and September
2012, were identified in our electronic medical record system.
Positive LNs were recovered in 62 cases. There were 210
cases with urothelial carcinoma (UC) not otherwise specified
(NOS), 27 cases with variants (UC with squamous,
micropapillary, glandular, mucinous, or sarcomatoid differen-
tiation), and 11 cases with non-urothelial primary malignan-
cies. Overall, LN metastases were detected in 45/210 cases of
UC NOS (21.4 %) and among 17/38 cases of non-UC NOS
(44.7 %). Two cases, where LNs were submitted en bloc, were
excluded from subsequent studies. Among a total of 60 cases
included in this study, there were 1,982 LNs of which 274
(13.8 %) were positive for metastases. Among these patients,
there were 52 males and eight females, resulting in a male to
female ratio of 6.5:1. The average age of patients with positive
LNs was 68.2 years old (range 24 to 86 years), which was
similar to patients without LN metastases who were, on aver-
age, 67.2 years old (range 30 to 88 years). The average
number of LNs examined in each case was 33.0±20.9 (range
5–112) with sizes ranging from 0.2 to 5.2 cm. We further
stratified the number of LNs submitted for examination ac-
cording to the pN and pM stages. The results showed that, in
general, patients with a higher pN/pM stage correlated with a
higher number of LNs examined (Fig. 2). Thus, in cases with
stages pN3 and pM1, more extensive LN dissection proce-
dures (i.e., ELN, SELN) were necessary to evaluate secondary
drainage and distal LNs. The average number of positive LNs
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Fig. 2 Average number of LN submitted in each pN and pM stages
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identified in each case was 4.5±4.8 (range 1–26). The
smallest positive LNwas 0.3 cm, while the largest was 5.0 cm.

Among all LNs, the most commonly submitted were
hypogastric/obturator (35.2 %), common iliac (19.9 %), and
external iliac (19.6 %). Among all positive LNs identified, the
highest percentage derived from hypogastric/obturator
(46.0 %), followed by external iliac (20.8 %) and common iliac
(20.1 %) (Fig. 3). The yield of positive LNs from each drainage
area was also analyzed. For primary drainage LNs, 119/684
(17.4 %) hypogastric/obturator LNs, 57/394 (14.5 %) external
iliac LNs, 12/125 (9.6 %) presiatic LNs, 2/49 (4.1 %) presacral
LNs, and 1/101 (1.0 %) Cloquet LNs were positive. Among
secondary drainage LNs, i.e., common iliac LNs, 55/389
(14.1 %) were positive. For distant LNs, 17/95 (17.9 %)
periaortic LNs and 6/118 (5.1 %) paracaval LNs were positive.

Lymph node density (LND) was analyzed according to pN
and pM stages (Fig. 4). The pN1 stage cases had a lower LND
compared to those with those with a higher stage (5.61 % in
pN1 and 11.21 % in pN2 compared to 22.85 % in pN3,
p=0.003 and 0.035, respectively). Based on the LND, the
average number of examined LN corresponding to a yield
of one positive LN can be calculated as 1/LND. Thus, on
average, for one positive LN in pN1, 17.8 primary drainage
LNs were examined, while the corresponding value for pN2
was 8.9. The current (7th) edition of the AJCCCancer Staging
Manual states that pN1 and pN2 represent one, and more than
one, positive LN in the primary drainage LNs, respectively.
Thus, to identify two or more positive primary drainage LNs
among pN2 cases, 8.9×2 (i.e., 17.8) LNs from this area should
be examined. Our study suggests that, on average, 18 primary
drainage LNs should be submitted for pN1 and pN2 staging
(18 LNs for pN1, 9×2 LNs for pN2). Among pN3 cases, on
average, one positive LN was found per 4.4 submitted

common iliac LNs. Thus, on average, five common iliac
LNs were required for pN3 staging. In our study, an average
of 23 LNs, including 18 primary drainage LNs and five
secondary drainage (common iliac) LNs, were required for
optimal pN staging. Among distant LNs (periaortic, paracaval
LNs) staged as M1, one positive LN was found per four
examined. Thus, in our study group, on average, 27 LNs were
required for the adequate staging of radical cystectomy spec-
imens, including 23 LNs for pN staging and an additional four
LNs for pM staging (Fig. 5). The LND was also higher in
cases classified as pM1 stage when compared to pM0 (25.03
vs. 15.21 %, respectively, p<0.001) (Fig. 4).

Among 60 cases with positive LNs, in seven (11.6 %)
cases, metastases were found in secondary drainage LNs, with
primary drainage LNs being negative; in two (1.7 %) cases,
metastases were found in primary drainage and distal LNs, but
skipped secondary drainage LNs.

Regarding the relationship between LN dissection and pT
staging, 58 cases with positive LNs were staged as follows:
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pT4 (18), pT3 (30), pT2 (6), pT1 (3), and pTis (1). Two cases
were staged as pT0 because there was no residual tumor in the
cystectomy specimens (Table 1). Tumors with higher pT
stages also showed a higher LN density (14 % for both pT4
and pT3) compared to cases with low pT stages (8 % for pT2
and 6 % for pT1) (p=0.013 and 0.009, respectively; Table 1).
Interestingly, both pT0 and pTis group cases showed a higher
LN positive rate (18 and 25 %, respectively). The significance
of the data is limited due to the small sample size (one Tis. and
two T0). The results show that the pT3 and pT4 groups also
had more cases with a higher percentage of pN2 and pN3
staging. However, there was no clear correlation between pT
and pM staging (Table 1).

The relationship between lymphovascular invasion and LN
positivity was also investigated. Among cases with positive
LNs, 56.5 % had evidence of lymphovascular invasion; this is
in contrast to 15.5 % (p<0.001) lymphovascular invasion in
cases with negative lymph nodes (Fig. 6).

We further studied the relationship between ENE and pT,
including both pN and pM staging. Our data showed that,

overall, 57 % (34/60) of cases with positive LN had ENE.
Among these, 79.41 % of cases with a high pT stage (pT3 and
pT4) had ENE. However, there was no significant difference
with regard to high pT staging between the ENE positive and
negative groups (79.41 vs. 80.77 %, p=0.896). Positive ENE
did not correlate with either high pN (N3) staging (with ENE=
35.29 % vs. without ENE=46.15 %, p=0.395) or distant LN
metastasis (M1) (with ENE=14.71 % vs. without ENE=
11.54 %, p=0.712) (Table 2).

Discussion

The presence of LN metastases at the time of diagnosis of
invasive bladder cancer is not uncommon. In a large cohort of
1,054 patients with urothelial carcinoma of the bladder, treated
at a single institution, LN metastases were identified in 246
patients (23 %), most of whom had extravesical tumor exten-
sion [21]. An analysis of 4,252 patients, treated at multiple
centers, similarly reported that 943 patients (22 %) had LN
metastases at radical cystectomy [22]. In a study reported by
Dangle et al., 30 % of cases had a positive LN(s) [3]. Our
study showed that overall 25 % (62/248) of patients who
underwent radical cystectomy for urinary bladder malignancy
had a positive LN(s), which is comparable to the above
published data. However, the rate of LN positivity was higher
among patients with UC variants/non-urothelial malignancy
than among patients with UCNOS. Thus, LNmetastases were
seen in 21.4 % (45/210 cases) of patients with UC NOS in
contrast to 44.7 % (17/38 cases) of patients with UC variants/

Fig. 5 Total LN number corresponding to one positive LN in different
pN and pM stages—the hollow square inside each box indicates the mean

Table 1 pT staging in relation to pN, pM staging, and LND

pT staging pN staging
(cases)

pM staging
(cases)

LNDa

pN1 pN2 pN3 pM0 pM1 (%) (positive LN/total LN)

pT0 0 1 1 1 1 18 (22/66)

pTis 0 0 1 1 0 25 (10/40)

pT1 0 1 2 3 0 6 (5/82)

pT2 2 2 2 5 1 8 (18/226)

pT3 7 12 11 25 5 14 (126/883)

pT4 3 8 7 16 2 14 (96/704)

Total 12 24 24 51 9

a LND lymph node density

Fig. 6 Percentage of LVI identified among positive and negative LN
cases

Table 2 Extranodal extension in relation to high pT, pN, and pM staging

Pathologic stage With ENEa (%) Without
ENEa (%)

p value

High pT stage (T3, T4) 79.41 80.77 0.896

High pN stage (N3) 35.29 46.15 0.395

Distant LN metastasis (M1) 14.71 11.54 0.712

aENE extranodal extension
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non-urothelial malignancies. However, the small numbers of
cases of individual variants precluded a more detailed
correlation.

Leadbetter originally described the lymphatic drainage of
the bladder from visceral LNs in the bladder wall to the
common iliac LNs [23]. Subsequently, Leissner et al. grouped
the LNs into three levels: level I —LNs below the common
iliac artery; level II—LNs adjacent to the common iliac artery
and presacral LNs; level III—LNs above the aortic bifurcation
[1]. Currently, LNs are grouped into primary drainage LNs
(internal iliac/hypogastric, presiatic, presacral, and external
iliac/obturator LNs), secondary drainage LNs (i.e., common
iliac LNs), and distant LNs (LNs above the aortic bifurcation).
Interestingly, a recent study found that the number of positive
LNs (one or two or more) was significantly associated with an
increased risk of cancer-specific death, whereas LN location
was not an independent predictor of outcome (pN3 compared
to pN1 and pN2) [24]. We argue that reporting not only the
number of positive LNs but also their location is essential for
accurate pN/pM staging.

According to our data, the most common positive regional
LNs were within the hypogastric/obturator (17.4 %), external
iliac (14.5 %), and common iliac LNs (14.1 %). For distant
LNs, 17.9 % of periaortic LNs were positive. These findings
are similar to the data published by Leissner, which showed
that the obturator lymph nodes were the most common site of
metastases (26 %) followed by external iliac (16 %) and
obturator/hypogastric (13.2 %), common iliac (19 %), and
lymph nodes above the aortic bifurcation (17 %) [1]. Abol-
Enein et al., in the same year, presented a similar mapping
study of 200 patients that included 48 patients (24 %) with
nodal metastases. A total of 388 positive nodes were removed,
and the anatomic distribution of metastases, as well as the
conclusions arrived at by the authors, were similar to those of
the Leissner study [25].

“Lymph node skipping” is defined as LN positivity that is
clearly identified in higher levels (secondary drainage or dis-
tal) LN(s) without a lower level (primary drainage) involve-
ment. It could be explained by a direct drainage to the com-
mon iliac region [26]. Vazina reported 1 of 43 (2.3 %) cases
with skipping [26], while Dorin et al. found 7 out of 84
(8.3 %) cases with skip metastasis [27]. In our study, among
60 cases with positive LNs, in 7 (11.6 %) cases, metastases
were found in secondary drainage LNs, with primary drainage
LNs being negative; in 2 (1.7%) cases, metastases were found
in primary drainage and distal LNs, but skipped secondary
drainage LNs.

Among patients who underwent radical cystectomy for
bladder cancer, accurate LN staging (pN) and/or LND have
been shown to correlate with the prognosis and the incidence
of disease recurrence, with LND in particular being a better
prognostic factor than the total count of positive LN [28–30].
Stein et al. analyzed 244 patients with a node-positive disease

and reported that a LND of less than 20%was associated with
a better recurrence-free survival (5- and 10-year recurrence-
free survivals of 44 and 43 %, respectively) when compared
with a lymph node density of greater than 20 % (5- and 10-
year recurrence-free survivals of 17 %) [8]. Kassouf’s multi-
variate analysis of LND demonstrated that an LND>20%, but
not the pN stage or the total number of LN involved by a
tumor, was predictive of a decreased disease-specific survival.
Therefore, the authors concluded that, in patients with a LN-
positive disease after radical cystectomy, LND is superior to
pN nodal status in predicting disease-specific survival [31]. In
our study, the pM1 group had the highest LND (29.3 %),
while the pN3 group closely followed with an LND of
28.5 %. By comparison, the cases that had only primary
drainage LN metastases had a lower LND (16.0 %). These
results indicate that LND is positively correlated with pN and
pM staging. It can be used as an indicator for assessing a
patient’s prognosis.

Both studies from Herr et al [7]. and Stein et al [8].
indicated that positive LN with ENE is also a strong predictor
of a clinical outcome in bladder cancer patients treated by
cystectomy. We studied the relationship between ENE and
pathologic staging. However, our data did not show a strong
positive association between ENE and high pT (T3, T4), pN
(N3), or distant LN metastasis (M1).

Unlike the situation in colorectal, mammary, and gastric
carcinomas, to date, there is no widely accepted recommen-
dation for a “standard LN submission” for radical cystectomy.
Several factors, including limited data, complicated LN map-
ping, and the lack of a sentinel LN, have contributed to this
situation. Nevertheless, several attempts have been made to
establish such a standard. To this end, Leissner et al. reported
that it was necessary to remove 16 LNs at radical cystectomy
in order to detect nodal metastases and that this was also
associated with improved disease-free and cancer-specific
survival [32]. Similarly, Herr et al., based on a retrospective
study of 322 patients, confirmed an improved survival for
patients with and without nodal metastases when a minimum
of nine LNs were removed at radical cystectomy [33]. A study
involving 1,698 patients suggested that the removal of 10–14
LNs, regardless of primary tumor stage, resulted in improved
oncologic outcomes [15]. Both Herr and Wright also reported
that the removal of more than 10 LNs was associated with an
improved survival [14, 30]. Capitanio et al. used ROC analy-
ses to explore the relationship between the number of removed
and examined LNs and the probability of finding one or more
metastatic LN in a pool of 731 patients. The findings sug-
gested that the maximum increase in the probability of finding
positive LNs occurred when 15–30 LNs were removed (from
10 to 80 %, respectively). They concluded that removing 25
LNs might represent the lowest threshold for the extent of
lymphadenectomy at radical cystectomy [16]. Dangle et al.
found that identifying at least 23 to 27 lymph nodes on final
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pathological evaluation provides a high level of confidence
(80 and 90 %, respectively) in the correct staging of a case as
node-positive or node-negative [5]. In the latest multi-
institution study, which involved 4,335 patients, Shariat
et al. tried to achieve adequate staging by computing the nodal
staging score (NSS). This score aims to calculate the “true
negative pN”, i.e., the probability that a pathologically LN-
negative patient is indeed free of nodal disease. Overall, the
probability of missing a positive node decreases with the
increasing number of nodes examined (52 % if three nodes
are examined, 26 % if 10 are examined, and 13 % if 25 are
examined). The study also found that the probability of en-
countering a positive node increased proportionally with ad-
vancing pathologic T stage and the presence of
lymphovascular invasion (LVI). However, all published data
to date have only addressed the issue of the total number of
LN that should be examined, without considering their loca-
tion. Based on our data, we conclude that an average of 23
LNs, including 18 primary drainage LNs and five secondary
drainage (common iliac) LNs, should be submitted for optimal
pN staging. In addition, four distant LNs should be submitted
for pM staging. Thus, overall, a total of 27 LNs is the required
minimum for accurate pN and pM staging in radical
cystectomy cases.

Although ELN and SELN are necessary for accurate pN
and pM staging, it is controversial and undetermined whether
ELN is more effective than SLN during surgery. Currently, the
Southwest Oncology Group (SWOG) is conducting a pro-
spective phase III surgical trial to evaluate the benefit of a
standard vs. extended pelvic lymphadenectomy, performed at
the time of radical cystectomy, for muscle-invasive urothelial
cancer (ClinicalTrials.gov Identifier: NCT01224665).

Our studies also show that detection of LVI is associated
with a higher rate of LN metastases (Fig. 6). In our practice,
we routinely comment on LVI whether “not identified, pres-
ent, or undeterminate” according to the College of American
Pathologists (CAP) recommendations for the examination of
specimens from patients with carcinoma of the urinary bladder
[34]. We also frequently use IHC (stain for CD31 and/or
CD34) to detect the presence of lymphatics involved by
cancer as recommend by CAP.

Our study is limited by its retrospective design, as well as a
number of other factors. These include the following: (1) the
lymphadenectomies were not standardized; (2) the extent of
LN dissection from each case was dependent on the patient’s
clinical stage; (3) other factors such as BMI, previous radia-
tion, previous chemotherapy, etc.; and (4) the patient’s/sur-
geon’s preferences. Thus, the number of LNs examined is not
an exact surrogate for the extent of LN dissection. Thus, there
are several factors affecting the true LN count; these include
the level of expertise of the surgeon, the person performing the
gross examination, and the pathologist performing the micro-
scopic examination. Although this study was conducted at a

single institution, with only minor variation in the experience
of pathologists and surgeons as compared to a multi-center
study, the relative small sample size remains a significant
limitation.

Conclusion

Based on our data, we conclude that an average of 23 regional
LNs, including 18 from the primary drainage area plus five
from the secondary drainage area should be submitted for
optimal pN staging. Additionally, on average, four distal
LNs should be examined for pM staging. Overall, a total of
27 LNs is ideal for accurate pLN and pM staging in radical
cystectomy cases. To the best of our knowledge, this is the
first time that the number of LNs was stratified according to
their drainage area.
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