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Introduction

Pathological stage of the primary bladder tumour

and the presence of lymph node metastases are the

most important determinants of survival in bladder

cancer patients undergoing radical cystectomy (1). Both

of these factors are difficult to correctly assess preope-

ratively. Despite improvements in imaging techniques,

overstaging and, especially, understaging are common

(2). There has been a continuous search for reliable and

robust methods for preoperative assessment of lymph

node status. However, today open surgery is still the

standard for nodal staging, even if reports indicate that

laparoscopic lymphadenectomy gives equivalent effica-

cy but with a shorter postoperative stay (3).

In the 2002 TNM classification, lymph node-positive

patients are stratified according to the number of positi-

ve nodes and the size of the metastatic nodes, in stages

designated N1, N2 and N3. Some reports have failed to

confirm survival differences between the N stages.

Thus, Fleishmann and colleagues (4) found no difference

in survival between N1 and N2 patients in an analysis of

extracapsular extension of pelvic lymph node metas-

tases, and Herr (5) conducted a retrospective study and

did not observe any significant differences in survival

between patients in the three N stages. This casts doubt

over the reliability of the current TNM classification.

However, several studies have confirmed that survival

in node-positive patients after radical cystectomy is

strongly correlated with the p-stage of the tumour (6-8)

and with the extent of the node dissection (9, 10).

Surgical treatment of invasive bladder cancer by cys-

tectomy and regional lymphadenectomy evolved more

than seventy years ago (11). In 1950 Leadbetter (12)

described a technique for “regional gland dissection”

which is still in use today. While pelvic lymphadenec-

tomy has been an integrated part of the cystectomy

procedure in most centres in the United States for long

time, Europe was slow to follow. The publication by

Donald Skinner in 1982 “Management of invasive blad-

der cancer: a meticulous pelvic node dissection can

make a difference” (13) started the current interest in

this issue.

In this review we will discuss the optimal extent of

the lymph node dissection for accurate staging, the cura-

tive potential of the method and the prognosis of lymph

node-positive disease after such treatment, issues that

are currently matters of debate.
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How are lymph node dissections

classified?

Current practice of pelvic lymph

node dissection in conjunction with

radical cystectomy

After removing only the bladder; ,

16% of bladder cancer patients are identified as having

perivesical lymph nodes in the cystectomy specimen

(14). Thus, a patient can be classified as being node posi-

tive without a formal lymph node dissection. The

is generally described as an extir-

pation of the lymphatic tissue in the obturator fossa (i.e.,

between the obturator nerve and the external iliac vein),

which generates at the most 10 nodes for examination

(15). Another method of limited dissection usually refer-

red to as a (16) or a

(17) includes the area laterally as far as the

genitofemoral nerve and posterior to the internal iliac

vessels, and a median of 14 nodes are excised within

these boundaries (18). Using this template, the number

of nodes removed ranges from 8 to 26 nodes in the lite-

rature (17, 19). The approach used by the Berne group

(20) also includes the presacral nodes medial to the

internal iliac vessels and common iliac nodes as far up as

the ureteric crossing. When the lymph node dissection is

extended up to the aortic bifurcation, which is in fact the

upper limit in the regional gland dissection as described

already by Leadbetter (12), or even up to the inferior

mesenteric artery (IMA), the technique is generally des-

cribed as (19, 21, 22). Such dissec-

tion increases the number of nodes that are harvested.

In the literature, the lymph node yield up to the aortic

bifurcation varies between 15 (mean) and 39 (median)

nodes (7, 9, 17, 18, 23), and the corresponding number

of nodes retrieved in series in which the IMA is the upper

limit of dissection is 43 (mean) and 56 (median) nodes

(19, 22, 24) . However, even within the same study and

using standardized dissection templates, there is subs-

tantial inter-surgeon variability in terms of lymph node

retrieval. Thus, Leissner (9) found significant differences

in the number of nodes obtained by sixteen surgeons

(range 10–21), who used the aortic bifurcation as the

upper limit of dissection.

It is obvious that surgeon’s preferences have a great

impact on routine clinical care. In a large cohort study

simple cystectomy

limited

lymph node dissection

conventional pelvic dissection standard

dissection

an extended dissection

representing 12% of the population of the United States

in 1988–1998 it was noticed that 40% of patients who

underwent radical cystectomy did not have a pelvic

lymph node dissection at all (24), and only 12% of the

patients had more than 15 lymph nodes examined. In the

Nordic Cystectomy Trial II (25) the obturator and the

iliac nodes were to be removed according to the pro-

tocol, but 20% of the patients did not have a lymphade-

nectomy. Other more extensive recommendations for

lymphadenectomy have also been given. For example, in

a randomized study examining the value of neo-adjuvant

chemotherapy in conjunction with radical cystectomy,

the midpoint of the common iliac arteries was used as

the cranial limit of the lymph node dissection (26). In the

large EORTC-30994 study, which was recently laun-

ched to ascertain whether adjuvant chemotherapy

improves survival after radical cystectomy, it is recom-

mended, but not required, that lymphadenectomy to

the aortic bifurcation is performed. However, the EAU

guidelines on muscle-invasive and metastatic bladder

cancer published in March 2004, advocate a limited

lymph node dissection (obturator fossa) only (27). It is

obvious that there are widely different views on the

value of pelvic lymphadenectomy.

The lymph node yield is influenced by whether an en

bloc pelvic node package is submitted for pathological

investigation, or if nodes from each lymph node basin

are submitted as separate specimens. Bochner perfor-

med a non-randomized study of 32 patients who under-

went a standard or an extended lymphadenectomy (28).

Each patient in the study had a fractionated dissection on

the left side and an en bloc dissection on the right side.

Mean lymph node counts increased from 2 to 9 and from

23 to 37 for standard and extended lymphadenecto-

mies, respectively, when the lymph node specimens

were sent fractionated. Equivalent findings have also

been described by Skinner’s group, who reported that

extending the dissection to the inferior mesenteric ar-

tery increased the median lymph node count from 30 to

56 nodes (29). It is reasonable to believe, albeit not pro-

ven, that such a dramatic increase in lymph node count

could improve nodal staging.

Various techniques of fat clearing to increase the

yield of lymph nodes have been described, and in cystec-

How should the lymph node

specimens be prepared and

examined?
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tomy specimens such a lymph node revealing solution

has been evaluated in two small series (10 and 6 patients,

respectively) (30, 31). The findings of the cited studies

indicated an increase in the lymph node yield and even

improved nodal staging when the method was com-

bined with conventional examination of the lymph node

specimens.

Two studies on bladder cancer patients have been

conducted to determine the power of immunohisto-

chemistry to increase the detection of micrometastases

in excised lymph nodes, and thus improve nodal staging,

but the results did not indicate that significantly more

micrometastases were revealed (32, 33). Wilkinson and

Hause (34) used a mathematical model and found that

detection of a lymph node metastasis depends on the

size of the lymph node, the size of the metastatic lesion,

and the method used for sectioning. These authors

suggested that the rate of false-negative pathology fin-

dings exceeds 30% when studying nodes by conventio-

nal methods (i.e., three equally distributed sections per

node), and they recommended that extended sectio-

ning be performed to improve the results, especially in

larger nodes. However, studying large numbers of

lymph nodes with additional methods such as extended

sectioning or immunohistochemistry is labour-intensive

and costly.

Leissner and co-workers (9) conducted a prospec-

tive multicentre study to examine the anatomical distri-

bution of lymph node metastases in patients undergoing

extended lymphadenectomies with the IMA as the

upper limit. Out of a total of 290 patients, they identified

29 cases with a single-node metastasis, and 10 of those

29 patients (34%) had the metastasis outside the obtu-

rator and internal iliac lymph node basins, i.e. in the

external iliac, common iliac, or deep obturator space,

(the latter referring to the space along the obturator

nerve as it continues cephalad up to its origin from the

lumbosacral trunk). In the same study, 20/81 (25%) of

lymph node-positive patients presented with isolated

nodal involvement in the common iliac and/or presacral

regions, which strongly suggests that including these

areas will optimize nodal staging. The incidence of proxi-

mal lymph node metastases (common iliac or above the

aortic bifurcation) has been correlated with advanced

stage (pT3 and pT4) in a recent lymph node mapping

study (23), indicating that using more proximal boun-

Does an extended dissection

improve nodal staging?

daries in patients with advanced tumours might increase

the accuracy of the lymph node staging.

Data in the literature are conflicting with regard to

whether there is a correlation between the number of

lymph nodes excised and lymph node positivity. Two

studies could show such a correlation (5, 9), whereas

the Mansoura-group could not (8). This discrepancy

might be explained by differences in the median number

of nodes that were removed (13 and 15 in the first two

investigations versus 18 in the study from Mansoura),

since it is possible that too few patients with few nodes

were investigated in the Mansoura study.

The sentinel node (SN) is by definition the first

lymph node to receive lymphatic drainage and thus also

the first to receive tumour cells. The concept of

, which has been proposed for colorectal carcino-

mas, implies that only the intraoperatively identified SN

is submitted for extended serial sectioning and immuno-

histochemistry (35), and thus only a limited amount of

lymphatic tissue is subjected to more thorough patho-

logical evaluation. The cited researchers reported that

ultrastaging increased the detection of micrometastases

(< 2mm) (35). We have applied this concept in a conse-

cutive series of 75 patients undergoing cystectomy with

lymphadenectomy to the aortic bifurcation (36). Just

before laparotomy, technetium is injected peritumo-

rally through a cystoscope. A handheld gamma probe is

used for identifying SN(s) among the lymph nodes,

which have been removed in separate packages from

the different basins. After lymphadenectomy these ba-

sins are checked with the gamma probe. Identified SN(s)

are examined using extended serial sectioning and im-

munochemistry. In the study a mean of 40 nodes were

removed. 32 patients (43%) were lymph node positive

and of these 26 (81%) had a positive SN. In 9 patients

(14%) the SN contained micrometastases (less than 2

mm), in 5 of whom the micrometastasis was the only

metastatic deposit. We believe that the technique im-

proved nodal staging in these 9 patients and in additional

7 patients in whom an SN was recognized when the

nodal basins were assessed with the gamma probe after

completion of what was thought to be a complete

lymphadenectomy. It should be realized that the false-

-negative rate was 6 of 32 cases (19%). However, in 5 of

these there were macrometastases and/or perivesical

metastases, likely to have been diagnosed anyway. This

Can identification of sentinel node

improve nodal staging?

ultra-

staging

99
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technique is now an integrated standard part of the cys-

tectomy in our department.

The question of whether an extended lymph node

dissection improves survival can be addressed by ana-

lysing data on node-negative and node-positive patients

separately. Regarding the former group, it is reasonable

to assume that some node-negative patients are under-

staged because micrometastases are missed (34). Leis-

sner and colleagues (9) studied 172 patients with organ-

confined lymph node-negative bladder cancer and ob-

served that disease-free survival at 5 years was increa-

sed by removal of =16 lymph nodes as compared to

fewer nodes (85% vs. 65%). It is thus plausible that the

extirpation of undetected micrometastases contributed

to the improved survival of their patients. Furthermore,

the survival curves presented in their article did not

diverge until after 2 years, which suggests that it takes a

relatively long time for a limited metastatic deposit to

become clinically significant. Herr and co-workers have

also observed that extended dissection enhanced sur-

vival in node-negative patients. More precisely, these

authors investigated 258 lymph node-negative patients

and found a 5-year disease free survival of 82% in those

with =8 lymph nodes removed as compared to 41% in

those with a more limited dissection (10). Likewise, im-

proved survival in node-negative patients who have

relatively more lymph nodes excised has been verified in

a large population-based bladder cancer registry (Natio-

nal Cancer Institute Surveillance, Epidemiology and End

Results [SEER] Program) that included almost 2,000

patients who underwent cystectomy between 1988 and

1998 in 9 areas in the United States (24). In a rando-

mized cooperative group trial investigating neoadjuvant

chemotherapy and radical cystectomy in 268 patients,

Herr and co-workers found an increased hazard ratio

(2.0) for overall survival when ten or more nodes were

removed at cystectomy in a multivariate model correc-

ting for confounding factors such as pathological stage,

age, node status, and neoadjuvant chemotherapy (37).

In a non-randomized study, Poulsen and colleagues

(18) compared 5-year recurrence-free survival in a con-

secutive cohort of 194 bladder cancer patients. The ini-

tial 68 patients underwent limited lymphadenectomy,

whereas the following 126 patients were subjected to an

extended pelvic lymph node dissection at cystectomy.

For the patients in those two groups who had organ-con-

Does an extended dissection

improve survival?

fined node-negative bladder tumours (n = 104), the 5-

year survival rates were 71% and 90%, respectively.

Comparing patients who had been subjected to limited

node dissection (obturator fossa) with those who had

undergone node dissection to the aortic bifurcation in

our department, we found a significantly longer time to

recurrence in the latter group (unpublished data).

No randomized studies of node-positive patients

subjected to radical cystectomy and varying extents of

lymphadenectomy have been published. However, se-

veral investigations have provided evidence that lym-

phadenectomy can be curative in subsets of node-posi-

tive patients. Indeed, it has even been observed that

24% of patients with gross adenopathy (i.e., N2 or N3

disease) and subjected to surgical resection without

postoperative adjuvant treatment (n = 84) survived for

10 years (38). The 5-year disease-free or overall survival

in the available studies varies between 4% and 39%.

Even if many patients in more recent series have recei-

ved adjuvant chemotherapy, it is evident that lympha-

denectomy in itself can be curative in some lymph node-

-positive individuals. The role of adjuvant chemotherapy

is beyond the scope of this review. However, the highest

survival figures (29%-39%) have been seen in series of

patients with urothelial carcinomas in which all of the

subjects have been treated with radical cystectomy and

extended lymphadenectomy, and many have also recei-

ved adjuvant chemotherapy (6, 16, 39-42).

Herr (43) stratified 637 patients who had undergone

radical cystectomy according to the number of lymph

nodes that were excised. 148 (23 %) of the patients

were node-positive, and the author found a fourfold

difference in the local recurrence rate comparing groups

in which 0–5 and > 14 nodes had been extirpated (17%

and 4%, respectively). Moreover, Leissner and co-wor-

kers (9) observed that the risk of local recurrence was

increased after removal of = 15 nodes, as compared to

> 15 nodes (27% vs. 17%, respectively). The mentio-

ned findings suggest that extending the lymph node

dissection can lower the risk of local recurrence.

According to the TNM classification, lymph node-

-positive patients are stratified by number of positive

nodes and size of metastatic nodes (stages N1, N2, and

N3). In addition, the presence of more than 5 positive

Metastatic lymph nodes —

pathological features with adverse

effects on prognosis

Fredrik Liedberg, Wiking Månsson Acta Urológica 2006, 23; 3: 37-43

www.apurologia.pt



41

nodes has been verified as an independent prognostic

factor in two recent investigations (8, 16). In a study per-

formed by Fleischmann et al. (4), analysing extracapsular

extension of pelvic lymph node metastases, no diffe-

rence in survival between N1 and N2 patients was

found. Furthermore, extracapsular extension was the

strongest negative predictor of recurrence-free survival

in a multivariate analysis, and the authors suggested that

this feature should be used to define the N category in

the staging system. By comparison, a retrospective stu-

dy conducted by Herr failed to show significant differen-

ces in survival between patients in the three N stages (5).

However, this investigator did find that prognostic infor-

mation could be obtained by calculating the ratio be-

tween the number of positive nodes and the total num-

ber of nodes; ratio based lymph node staging. Applying

this approach, Herr observed that in a cohort of node-

-positive bladder cancer patients, those with a ratio of =

20% had a significantly better survival compared to tho-

se with a ratio = 20%. These results have been confir-

med by Stein (7), who used the same concept under a

different name (lymph node density) and also with a

20% cut-off, whereas Abdel-Latif and co-workers (8)

identified such a relationship in a univariate analysis, but

not in a multivariate setting.

It is possible that extending the lymph node dissec-

tion will lead to increased morbidity. However, Leissner

(9) stratified morbidity into two categories of lymph

node counts, = 15 and = 16, but could not detect an

increase in lymphoceles or lymphoedema (2% and 1%,

respectively). Likewise, Poulsen did not observe any

increased morbidity after use of an extended lymph

node dissection template compared to a limited tem-

plate (1.6% and 1.5%, respectively) (18). Also, in a stu-

dy of patients treated at two different hospitals and using

different lymphadenectomy templates, the rates of

morbidity (defined as surgical reinterventions) were

similar in those who had undergone a limited dissection

and those who had been subjected to an extended

dissection (11% and 9%, respectively) (44). Neverthe-

less, long-term complications might however be under-

reported. In a cohort of 62 patients at our centre who

underwent lymphadenectomy extended to the aortic

bifurcation, nine patients (15%) developed suprapubic

or leg oedema, although this was reversible in most of

the cases (unpublished data).

Morbidity caused by extended

dissection

Other aspects of extended lymphadenectomy that

should be taken into consideration are time constraints

and blood loss. It is difficult to evaluate how these fac-

tors affect the surgeon’s assessment and application of

the procedure but probably they are of importance.

Skinner’s group (29) believes that cystectomy after an

extended lymphadenectomy is an easier and safer ap-

proach, because it identifies the pelvic vessels without

increasing blood loss. Leissner et al. (22) performed a

prospective multi-centre study and found that exten-

ding a lymph node dissection from the bifurcation of the

iliac arteries to the aortic bifurcation required an extra

60 minutes of operating time.

The concept of molecular staging is also evolving (not

only with regard to lymph nodes), and molecular mar-

kers for micrometastases have recently been described

in peripheral blood (45) and in bone marrow (46). In a

study of 19 bladder cancer patients who had undergone

lymphadenectomy during radical cystectomy for bladder

cancer, Seraj et al. (47) investigated the largest palpable

lymph node by reverse-transcription-PCR (RT-PCR)

analysis of the uroplakin II (UPII) gene and routine histo-

logy. These researchers found that 4/16 (25%) node-

-negative patients had positive UPII signals. However, the

clinical significance of that finding is not apparent, becau-

se the RT-PCR method might also detect contaminating

blood carrying circulating cancer cells and benign or

apoptotic cells of no importance (48). RT-PCR has also

been used to study lymph nodes obtained at cystectomy

to detect expression of epithelial mucin 7 (MUC7). This

is expressed in carcinoma in situ and in invasive urothelial

carcinomas, but not in normal urothelium (49). In the cit-

ed investigation, 46/160 (29%) histological normal nodes

and all lymph nodes with verified metastasis were posi-

tive for MUC7 according to RT-PCR. However, the clini-

cal implications of RT-PCR-detected MUC7 for node-

-negative patients have not yet been established. Exami-

ning the prognostic value of one or several such methods

simultaneously in prospective series of patients might

add new predictive tools to the morphology-based tech-

niques that are in use today.

Based on the available literature concerning lymph

node preparation and examination, it seems likely that

Will molecular tools be of clinical use?

Conclusions
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separating the lymph node specimen into separate pa-

ckages can significantly increase the lymph node count

(28, 29), whereas data are contradictory as to whether

an increased lymph node count is equivalent to enhan-

ced detection of positive lymph nodes. Pathoanatomical

data from one study (22) suggests that extending the

lymph node dissection to the aortic bifurcation can

improve nodal staging. This may be beneficial in T3–T4a

tumours (23), which more often have lymph node me-

tastases above the iliac bifurcation.

In node-negative patients, disease free survival is

probably increased by an extended lymph node dissec-

tion due to extirpation of undetected micrometastases.

Four investigations in the literature (9, 24, 37, 43) advo-

cate that a minimum number of 8, 10, 10-14, and 16

nodes, respectively, should be excised, and a fifth study

suggests the aortic bifurcation as the upper limit of dis-

section (18).

In node-positive patients, several series have indica-

ted high rates of survival (29%–39%) after extended

lymphadenectomy in which a large proportion of the

patients have received adjuvant chemotherapy. In

addition, it has been found that some node-positive pa-

tients can be cured by surgery only, even in cases with

gross adenopathy (38). There is no evidence in the lite-

rature that extended lymphadenectomy increases the

morbidity of surgery (9, 18, 44).

The TNM classification system appears to be inade-

quate for staging node-positive patients, as indicated by

the fact that investigations of several larger series of

cystectomy patients have been unable to verify differen-

ces in survival between the N groups (4, 5). Alternative

methods for staging node-positive patients have been

suggested, which consider extracapsular growth (4) and

lymph node positivity ratios above or below 20% (5, 7),

but these techniques must be confirmed in prospective

studies.

References

1. Stein JP, Lieskovsky G, Cote R, Groshen S, Feng AC, Boyd

S, et al. Radical cystectomy in the treatment of invasive

bladder cancer: long-term results in 1,054 patients. J Clin

Oncol 2001; 19(3): 666-675.

2. Gschwend JE, Fair WR, Vieweg J. Radical cystectomy for

invasive bladder cancer: contemporary results and remai-

ning controversies. Eur Urol 2000; 38: 121-130

3. Poulsen J, Krarup T. Pelvic lymphadenectomy (staging)

in patients with bladder cancer laparoscopic versus open

approach. Scand J Urol Nephrol Suppl 1995; 172: 19-

-21.

4. Fleischmann A, Thalmann GN, Markwalder R, Studer UE.

Prognostic Implications of Extracapsular Extension of Pel-

vic Lymph Node Metastases in Urothelial Carcinoma of the

Bladder. Am J Surg Pathol 2005; 29(1): 89-95.

5. Herr HW. Superiority of ratio based lymph node staging for

bladder cancer. J Urol 2003; 169(3): 943-945.

6. Vieweg J, Gschwend JE, Herr HW, Fair WR. Pelvic lymph

node dissection can be curative in patients with node posi-

tive bladder cancer. J Urol 1999; 161: 449-454

7. Stein JP, Cai J, Groshen S, Skinner DG. Risk factors for

patients with pelvic lymph node metastases following

radical cystectomy with en bloc pelvic lymphadenectomy:

concept of lymph node density. J Urol 2003; 170: 35-41

8. Abdel-Latif M, Abol-Enein H, El-Baz M, Ghoneim MA.

Nodal involvement in bladder cancer cases treated with

radical cystectomy: incidence and prognosis. J Urol 2004;

172: 85-89

9. Leissner J, Hohenfellner R, Thüroff JW, Wolf HK. Lympha-

denectomy in patients with transitional cell carcinoma of

the urinary bladder; significance for staging and prognosis.

BJU Int 2000; 85: 817-823

10. Herr HW, Bochner BH, Dalbagni G, Donat SM Reuter VE,

Bajorin DF. Impact of the number of lymph nodes retrieved

on outcome in patients with muscle invasive bladder can-

cer. J Urol 2002; 167: 1295-1298

11. Godhard H, Koliopoulos A. La cystectomie totale chez la

femme dans la cancer de la vessie. Rev Chir 1932; 51: 201-

-203

12. Leadbetter W, Cooper J. Regional gland dissection for

carcinoma of the bladder: a technique for one-stage cys-

tectomy, gland dissection and bilateral uretero-enteros-

tomy. J Urol 1950; 63: 242-260.

13. Skinner DG. Management of invasive bladder cancer: a

meticulous pelvic node dissection can make a difference. J

Urol 1982; 128: 34-36

14. Bella AJ, Stitt LW, Chin JL, Izawa JI. The prognostic

significance of metastatic perivesical lymph nodes identi-

fied in radical cystectomy specimens for transitional cell

carcinoma of the bladder. J Urol 2003; 170(6 Pt 1): 2253-

-2257.

15. Knap MM, Lundbeck F, Overgaard J. The role of pelvic

lymph node dissection as a predictive and prognostic factor

in bladder cancer. Eur J Cancer 2003; 39(5): 604-613.

16. Frank I, Cheville JC, Blute ML, Lohse CM, Nehra A, Wea-

ver AL, et al. Transitional cell carcinoma of the urinary

bladder with regional lymph node involvement treated by

cystectomy: clinicopathologic features associated with

outcome. Cancer 2003; 97(10): 2425-2431

17. Bochner BH, Cho D, Herr HW, Donat M, Kattan MW,

Dalbagni G. Prospectively packaged lymph node dissec-

tions with radical cystectomy: evaluation of node count

variability and node mapping. J Urol 2004; 172(4 Pt 1):

1286-1290.

18. Poulsen AL, Horn T, Steven K. Radical cystectomy:

extending the limits of pelvic lymph node dissection

improves survival for patients with bladder cancer con-

fined to the bladder wall. J Urol 1998; 160(6 Pt 1): 2015-

-2019; discussion 2020.

Fredrik Liedberg, Wiking Månsson Acta Urológica 2006, 23; 3: 37-43

www.apurologia.pt



43

19. Abol-Enein H, El-Baz M, Abd El-Hameed MA, Abdel-Latif

M, Ghoneim MA. Lymph node involvement in patients

with bladder cancer treated with radical cystectomy: a pa-

tho-anatomical study - a single center experience. J Urol

2004; 172(5 Pt 1): 1818-1821.

20. Thalmann GN, Fleischmann A, Mills RD, Burkhard F,

Markwalder R, Studer UE. Lymphadenectomy in Bladder

Cancer. EAU Update Series 2003; 100-107.

21. Lieskovsky G, Skinner DG. Role of lymphadenectomy in

the treatment of bladder cancer. Urol Clin North Am

1984; 11(4): 709-716.

22. Leissner J, Ghoneim MA, Abol-Enein H, Thüroff JW,

Franzaring L, Fisch M, et al. Extended radical lymphade-

nectomy in patients with urothelial bladder cancer: results

of a prospective multicenter study. J Urol 2004; 171(1):

139-144.

23. Vazina A, Dugi D, Shariat SF, Evans J, Link R, Lerner SP.

Stage specific lymph node metastasis mapping in radical

cystectomy specimens. J Urol 2004; 171(5): 1830-1834.

24. Konety BR, Joslyn SA, O’Donnell MA. Extent of pelvic

lymphadenectomy and its impact on outcome in patients

diagnosed with bladder cancer: analysis of data from the

Surveillance, Epidemiology and End Results Program data

base. J Urol 2003; 169(3): 946-950.

25. Sherif A, Rintala E, Mestad O, Nilsson J, Holmberg L, Nils-

son S, et al. Neoadjuvant cisplatin-methotrexate chemo-

therapy for invasive bladder cancer - Nordic cystectomy

trial 2. Scand J Urol Nephrol 2002; 36(6): 419-425.

26. Neoadjuvant cisplatin, methotrexate, and vinblastine

chemotherapy for muscle-invasive bladder cancer: a ran-

domised controlled trial. International collaboration of

trialists. Lancet 1999; 354(9178): 533-540.

27. Jakse G, Algaba F, Fosså S, Stenzl A, Sternberg C. EAU

guidelines on bladder cancer. Muscle invasive and metas-

tatic. 2004.

28. Bochner BH, Herr HW, Reuter VE. Impact of separate ver-

sus en bloc pelvic lymph node dissection on the number of

lymph nodes retrieved in cystectomy specimens. J Urol

2001; 166(6): 2295-2296.

29. Sanderson KM, Stein JP, Skinner DG. The evolving role of

pelvic lymphadenectomy in the treatment of bladder

cancer. Urol Oncol 2004; 22: 205-211, discussion 212-213

30. Ustun MO, Onal B, Tugyan N, Rezanko T. Lymph node re-

vealing solution: is it effective on detecting minute lymph

nodes? Adv Clin Path 1999; 3(4): 135-138.

31. Koren R, Paz A, Lask D, Kyzer S, Klein B, Schwartz A, et al.

Lymph-node revealing solution: a new method for detec-

ting minute lymph nodes in cystectomy specimens. Br J

Urol 1997; 80(1): 40-43.

32. Yang XJ, Lecksell K, Epstein JI. Can immunohistochemistry

enhance the detection of micrometastases in pelvic lymph

nodes from patients with high-grade urothelial carcinoma

of the bladder? Am J Clin Pathol 1999; 112(5): 649-653.

33. Leissner J Koeppen C, Wolf HK, Reiher F and Allhof EP.

Immunohistochemical detection of micrometastases in

pelvic lymph nodes from patients with urothelial cancer of

the urinary bladder. J Urol 2002; 167(4 (Supplement): 264

34. Wilkinson EJ, Hause L. Probability in lymph node sectio-

ning. Cancer 1974; 33(5): 1269-1274.

35. Mulsow J, Winter DC, O’Keane C, O’Connell PR. Sentinel

lymph node mapping in colorectal cancer. Br J Surg 2003;

90(11): 1452.

36. Liedberg F, Chebil G, Davidsson T, Gudjonsson S, Månsson

W. Intraoperative sentinel node detection improves nodal

staging in invasive bladder cancer. J Urol 2006; 175: 84-88

37. Herr HW, Faulkner JR, Grossman HB, Natale RB, deVere

White R, Sarosdy MF, et al. Surgical factors influence blad-

der cancer outcomes: a cooperative group report. J Clin

Oncol 2004; 22(14): 2781-2789.

38. Herr HW, Donat SM. Outcome of patients with grossly

node positive bladder cancer after pelvic lymph node

dissection and radical cystectomy. J Urol 2001; 165(1): 62-

-64; discussion 64.

39. Lerner SP, Skinner DG, Lieskovsky G, Boyd SD, Groshen

SL, Ziogas A, et al. The rationale for en bloc pelvic lymph

node dissection for bladder cancer patients with nodal

metastases: long-term results. J Urol 1993; 149(4): 758-

-764; discussion 764-765.

40. Mills RD, Turner WH, Fleischmann A, Markwalder R,

Thalmann GN, Studer UE. Pelvic lymph node metastases

from bladder cancer: outcome in 83 patients after radical

cystectomy and pelvic lymphadenectomy. J Urol 2001;

166(1): 19-23.

41. Stein JP, Skinner DG. Results with radical cystectomy for

treating bladder cancer: a ‘reference standard’ for high-

-grade, invasive bladder cancer. BJU Int 2003; 92(1): 12-17.

42. Madersbacher S, Hochreiter W, Burkhard F, Thalmann

GN, Danuser H, Markwalder R, et al. Radical cystectomy

for bladder cancer today - a homogeneous series without

neoadjuvant therapy. J Clin Oncol 2003; 21(4): 690-696.

43. Herr HW. Extent of surgery and pathology evaluation has

an impact on bladder cancer outcomes after radical cystec-

tomy. Urology 2003; 61(1): 105-108.

44. Brossner C, Pycha A, Toth A, Mian C, Kuber W. Does

extended lymphadenectomy increase the morbidity of

radical cystectomy? BJU Int 2004; 93(1): 64-66.

45. Osman I, Kang M, Lee A, Deng FM, Polsky D, Mikhail M, et

al. Detection of circulating cancer cells expressing uropla-

kins and epidermal growth factor receptor in bladder can-

cer patients. Int J Cancer 2004; 111(6): 934-939.

46. Retz M, Lehmann J, Roder C, Weichert-Jacobsen K, Loch

T, Romahn E, et al. Cytokeratin-20 reverse-transcriptase

polymerase chain reaction as a new tool for the detection

of circulating tumor cells in peripheral blood and bone

marrow of bladder cancer patients. Eur Urol 2001; 39(5):

507-515; discussion 516-517.

47. Seraj MJ, Thomas AR, Chin JL, Theodorescu D. Molecular

determination of perivesical and lymph node metastasis

after radical cystectomy for urothelial carcinoma of the

bladder. Clin Cancer Res 2001; 7(6): 1516-1522.

48. Theodorescu D, Frierson HF, Jr. When is a negative lymph

node really negative? Molecular tools for the detection of

lymph node metastasis from urological cancer. Urol Oncol

2004; 22(3): 256-259

49. Retz M, Lehmann J, Szysnik C, Zwank S, Venzke T, Roder

C, et al. Detection of occult tumor cells in lymph nodes

from bladder cancer patients by MUC7 nested RT-PCR.

Eur Urol 2004; 45(3): 314-319

Nodal staging and lymphadenectomy in patients undergoing radical cystectomyActa Urológica 2006, 23; 3: 37-43

www.apurologia.pt


