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lance, Epidemiology and End Results (SEER) 
Program of USA from the year 1973 to 2002. 
Out of these, 1374 (90.1%) had non-urachal 
adenocarcinoma. The non-urachal patients en--
joyed a 5-year survival rate of 35%. The work--
ing prognostic factors in this study were path--
ological stage, grade and type (urachal versus 
non-urachal). It is worth noting that the analy--
sis did not include pelvic nodal involvement as 
51% of the patients in this study did not un--
dergo pelvic lymphadenectomy.

The largest two single institution adenocarci--
noma series determined the independent prog--
nostic factors that influence disease-free survival 
in multivariate analysis as the pathological stage 
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Abstract 
Aim

To determine the working independent 
prognostic factors and the prognostic index of 
adenocarcinoma of the urinary bladder. The 
effect of adding postoperative radiotherapy to 
radical cystectomy on this prognostic index 
was also investigated. 

Patients and Methods
Two hundred and sixteen patients having 

adenocarcinoma of the urinary bladder were 
treated with radical cystectomy and pelvic 
lymphadenectomy with (82 patients) or without 
(134) postoperative radiotherapy. Postoperative 
radiotherapy (PORT) was given to the whole 
pelvis in a dose of 50 Gy /25 fractions over 5 
weeks, and started 4-10 weeks after surgery.

Results
The 5-year disease-free survival rate was 

44 ± 4% for the whole group. Postoperative 
radiotherapy improved the disease-free survival 
significantly from 33 ± 6% for cystectomy alone 

to 58 ± 6% for PORT patients (P=0.002). The 
independent prognostic factors for DFS were the 
pathological stage, histological subtypes, nodal 
involvement and the addition of postoperative 
radiotherapy. The stratification of patients using 
prognostic indices according to the pathological 
findings produces identifiable prognostic 
groups. Postoperative radiotherapy improved 
the DFS significantly in the intermediate 
and high risk indices (p=0.0004 and 0.0002 
respectively).

Conclusions
The identified prognostic indices with their 

prognostic group could be used not only as a 
predictor of disease-free survival but also as 
a good predictor for the need to add adjuvant 
therapy in adenocarcinoma of the urinary 
bladder. 
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Introduction

Primary adenocarcinoma of the urinary 
bladder is a rare entity representing 0.5-2% 
of all bladder cancer malignancy (1). It is more 
frequently encountered in areas endemic with 
bilharziasis. The incidence ranged between 
5.2% and 11.4% (2, 5). It is believed that these 
tumors result from metaplastic changes of 
potentially unstable urothelium (6). 

Wright et al (7) reported upon 1525 urinary  
bladder adenocarcinoma included in Surveil-
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and pelvic nodal involvement (4,5). The adenocar--
cinoma sub-classification, not including clear cell 
variant, and PORT were added to these prognostic 
factors in the larger series reporting upon 192 pa--
tients. Tumor grade was a prognostic factor in El-
Mekresh et al. series while it was not (P=0.099) 
in Zaghloul et al. series. Further follow-up time 
and adding more patients made identification of 
prognostic index more feasible. This prognostic 
index is capable of identifying high risk groups 
that are more vulnerable to disease relapse after 
radical cystectomy. It also test the value of add--
ing an adjuvant modality (PORT) to cystectomy, 
in improving the results of such patients.

Material and Methods

Between January 1994 and December 2004 
a total of 4017 bladder cancer patients were 
subjected to radical cystectomy and pelvic 
lymphadenectomy at the National Cancer 
Institute, Cairo University and Minia Oncology 
Center (October 1998 to December 2004). 
The clinical files of the patients were reviewed 
and those who have the pathology of primary 
non-urachal adenocarcinoma of the bladder 
were thoroughly examined. Two hundred and 
sixteen patients (5.4%) were found to have 
adenocarcinoma (not including clear cell variant). 
The pathologic specimens were reviewed by the 
same pathologist and subclassified according to 
Grignon et al.(8). Specimen with extension to the 
prostate had to prove negative prostatic specific 
antigen immunohistochemical stain to be in-
cluded in this study. Vesical adenocarcinomas 
were divided into: 1) enteric, when the archi-
tectural and cytologic features resembled those 
of typical colonic adenocarcinoma 2) mucinous, 
when the tumor was characterized by single cells 
or nests of cells floating in lakes of extracellular 
mucin 3) signet-ring, when the tumor composed 
of single signet-ring cells diffusely permeating 
the tissues 4) adenocarcinoma not otherwise 
specified (NOS), when the pattern did not fit into 
any of these previously mentioned categories 
and 5) mixed, when the tumor showed 2 or 
more pattern accounting for more than 75% 
of the materials. Grading was performed 
according to the WHO grading system. Detailed 
characteristics, treatment and follow-up of these 

216 patients were thoroughly examined as they 
were the main concern of this report.

Radical cystectomy and pelvic lympha-
denectomy were performed for 150 males 
and anterior pelvic exenteration with pelvic 
lymphadenectomy in 66 females. Of the 216 
patients, 82 (38%) received postoperative radio-
therapy using 6 or 15 MV photon, according to 
the patients separation, giving 50 Gy /25 fractions 
over 5 weeks using 3 fields (1 anterior and 2 
posterolateral) technique. The target volume 
included the entire true pelvis and extending 
upward from the first sacral vertebrae to the lower 
border of both obturator foramina. The lateral 
border was 1-1.5 cm lateral to the pelvic brim. 
The anterior border, included the symphysis 
pubis and the posterior border reaching the level 
of the third sacral vertebra and included the 
anterior 1/3 of the rectal wall(2,5). Postoperative 
radiotherapy was indicated in pathologic stages 
P2b, P3 and P4a and started 4-10 weeks after 
surgery with a median of 5 weeks. Patients were 
regularly followed-up and examined to detect 
signs and sites of treatment failure, depending on 
clinical findings, radiologic or histopathologic 
evidences, whenever possible. None of the 
patients received any adjuvant or Neoadjuvant 
chemotherapy. Follow-up ranged between 0.1 
and 108 months with a median of 47 months.

Statistical Analysis 

The five year disease-free survival (DFS) rates 
were performed using the product limit Kaplan-
Meier method. Disease-free survival was defined 
as the period from the date of surgery to the date 
of the first disease recurrence either local or 
systemic, death (due to any cause) or to the date 
of evaluation. The log-rank test was used for 
comparison between survival curves. The Cox 
multivariate proportional hazards analysis was 
applied to determine the independent risk factors 
for DFS (9). 

Results 

This retrospective study included 216 urinary 
bladder   adenocarcinoma patients. They  under-
went radical cystectomy (in males) or anterior 
pelvic exenteration (in females) and bilateral 
pelvic lymphadenectomy with (82 patients) or 
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without (134) postoperative radiotherapy. The 
urinary diversion procedures were ileal conduit 
(65 patients), rectal bladder (89), ileocaecal 
continent diversion (21), ureterocolic (10) and 
uretero-cutaneous anastamosis (31) with bad 
kidney function and/or fair general condition. 
Their age ranged between 24 and 80 years with 
a mean of 51.3±10.6 and a median of 53 years. 
Postoperative mortalities (defined as death 
within 30 days of surgery) were 4.6% (10/216).

 The clinicopathologic features of the patients 
in the study were shown in Table 1. The majority 
of the patients had locally advanced stage P3 
and P4 (153/216 =70.8%). Grade 3 represented 
25% of the histological grade while the nodal 

involvement was encountered in 28.7% (62/216) 
of the patients. Only 2 patients had mixed 
histopathology, one had signet-ring with NOS 
and the other mucinous with NOS. They were 
considered, for analysis purposes, as having 
signet-ring and mucinous, respectively.  The 
NOS was the most common adenocarcinoma 
subtype (66.2%) while enteric, signet-ring and 
mucinous represented 11.1%, 8.3%, 14.4% of 
the studied population respectively.

Disease-free survival

The five-year disease-free survival (DFS) 
for the whole group was 44 ± 4%, local control 
(LC) rate was 68±5% and distant metastasis free 
(DMF) rate was 76±4%. Table (2) showed the 
DFS, LC and DMF rates according to the pro-
posed prognostic factors. Age and sex did not 
seem to be of prognostic value (P=0.959 and 
0.803 respectively). The  pathological  stage, 
grade histological subtype, nodal involvement 
as well as the addition of PORT had a prognostic 
effect on univariate  analysis (P=0.0038, 
0.021, 0.0001, 0.007 and 0.002 respectively). 
These univariate prognostic factors remained 
significant when each factor was represented 
in 2-categories: stage (P1 + P2 =61% vs 
P3+P4=37%- P= 0.0001), grade (G I+II= 
48% versus GIII=32%-P=0.006) and subtype 
(mucinous + signet-ring = 21% vs papillary + 
NOS = 51%, P=0.0003). The same pattern was 
maintained when comparing LC and DMF rates 
in these 2-categories (data not shown).

Multivariate analysis
Cox multivariate analysis (11) was performed 

to identify the working independent prognostic 
factors determining the DFS. The interactions 
among variables were considered in determining 
the independent risk factors. The pathological 
stage, histological subtype, nodal involvement 
and PORT were the independent variables. 
Tumor grade was not found to be an independent 
factor. [Table 3]

Late side effects

Intestinal obstruction was experienced by 10 
patients (7.5%) who underwent cystectomy alone 
compared to 9 patients (11%) who received 
PORT. There were 4 patients in each group 

Characteristic Patients No. %
Mean age 51 ± 10.6 

(range 24-80y)

 (28-76)

Sex

   Male  150  69 .4

   Female  66  30 .6

Age

   < 50  90  41 .7

   > 50  126  58 .3

Stage

   P1  7  3 .3

   P2  56  25 .9

   P3  116  53 .7

   P4  37  17 .1

Grade

   I  13  6 .0

   II  149  69 .0

   III  54  25 .0

Nodal involvement

   Negative  154  71 .3

   Positive  62  28 .7

Histological Subtypes

   Mucinous  31  14 .4

   Signet-ring  18  8 .3

   Enteric  24  11 .1

   NOS  143  66 .2

Treatment

   Cystectomy alone  134  62 .0

   PORT  82  38 .0

Table 1: Patients characteristics of 216 primary 
bladder adenocarcinoma.
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(3.0% and 4.9% respectively) who required 
surgical intervention. One patient in each group 
died, while the other 6 recovered after surgery. 

Mild deterioration of kidney functions was 
detected in 10 patients (7.5%) who underwent 
cystectomy alone compared to 8 patients (10%) 
who received PORT. This difference was not 
statistically significant.

Effect of PORT on prognostic index
The three pathological factors using the 2 

categories variant (stage, subtype and nodal 
involvement) were used to design a model to 
predict an individual patient’s risk of DFS. The 

relative risk of failure (death) was computed by 
calculating the number of risk factors present 
at diagnosis. Risk groups were defined by 
comparing the relative risk of death in patients 
with each possible number of presenting risk 
factors (0,1,2,3) and combining categories 
with similar relative risk. Thus, patients were 
assigned to one of the three risk groups on 
the basis of their number of presenting risk 
factors.  Low risk group was considered when 
the patient has zero factor, intermediate risk 
when having one and high risk when having 2 
(or more) risk factors. The survival curves for 
the 3 risk groups (216 patients) were shown in 
(Fig. 1). The 5-year DFS for low, intermediate 

Characteristic DFS p-value LC p-value DMF p-value
All patients  44 ± 4  68 ± 5  76 ± 4

Male  42 ± 5
0 .803

 69 ± 6

0. 156

 76 ± 6 

0 .937Female  48 ± 8  65 ± 7  75 ± 7

< 50  42 ± 6
0 .959

77  ± 5

0. 173

 70 ± 6

0 .294
> 50  45 ± 6  61 ± 7  80 ± 5

P1  100

0 .0038

 100  

0. 101

 100

0 .04

P2  51 ± 10  66 ± 11  78 ± 8
P3  40 ± 5  68 ± 6  78 ± 5
P4  30 ± 8  57 ± 9  58 ± 10

I  62 ± 14

0 .021

 72 ± 10

0. 632 

 90 ± 9

0 .002
II  46 ± 5  69 ± 5  81 ± 5
III  32 ± 7  68 ± 12  55 ± 10
Negative  49 ± 5

0 .007
 68 ± 5

0. 712
 84 ± 4

0 .0001
Positive  31 ± 7  69 ± 8  52 ± 9

Mucinous  29 ± 10

0 .0001

 50 ± 14

0. 324

 68 ± 17

0 .002

Signet-ring  7 ± 6  52 ± 22  16 ± 13 
Enteric  62 ± 11  69 ± 10  100
NOS  49 ± 5  72 ± 6  78 ± 5
Cystectomy alone  33 ± 6

0 .002
 50 ± 7  

0. 00001

 82 ± 6 

0 .011
PORT  58 ± 6  94 ± 3  67 ± 6

Table 2: The 5-year disease-free survival (DFS), local control(LC) and distant metastasis-free (DMF) rates of 
different  prognostic categories of the 216 urinary bladder adenocarcinoma patients.

 p- ValueHazard ratio (95% CI)Prognostic factor

 0 .00001 1. 243  (1.0     - 1.486)PORT

 0 .0002 0. 989  (0.720 - 1.258)Pathological Stage
 0 .0007  0. 775  (0.546 - 1.004)Nodal Involvement
 0 .0227 0. 497  (0.279 - 0.715)Adenocarcinoma typing
 0 .0564 0. 427  (0.203 - 0.651)Grade

Table 3: Multivariate analysis for the disease-free survival of bladder adenocarcinoma patients, their hazard 
odd ratios and their 95%  confidence interval (95%CI)
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Figure (1) 
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and high risk groups were 66±10%, 48 ± 6% 
and 26 ± 6% respectively (P=0.00001). Same 
survival curves for cystectomy alone patients 
(134 patients) and those who receive PORT 
(82 patients) were shown in Fig. 2 (A and B). 
Table 4 showed comparison between the 5-year 
DFS for the 3 risk groups in cystectomy alone 
and PORT patients.  The addition of PORT led 
to satisfactory improvement of the 5- year DFS 
in the intermediate and high risk groups (p= 
0.0004 and 0.0002 respectively). In the low risk 
group, though showed an improved DFS from 
63 ± 11% to 80± 18 % yet, this improvement 

did not reach the level of statistical significance 
(P=0.484).  Moreover, the addition of PORT 
improved the 5-year local control (LR) rates in 
the 3 risk groups. Low risk patients had LC of 
69±11% in cystectomy group and 100% in PORT 
group (p=0.01). In the intermediate group they 
were 45±11% vs 100% (0.0005), while in the 
high risk group they were 35±10 % vs 87±7% 
(p=0.001) for cystectomy and PORT patients 
respectively. On the other hand, DMF rates were 
not significantly different in the 3 risk groups 
whether treated with cystectomy alone (100%, 
68% and 68%) or PORT (80%, 77% and 56%). 

Prognostic index group
Cystectomy alone      PORT

p-value
No. DFS No. DFS

Low 41        63 ± 11   7 80 ± 18        0.484

Intermediate 63        28 ±   8 36 74 ± 9        0.0004

High 30        11 ±   6 39 42 ± 9        0.0002

p-value 0.0001 0.0098

Table 4: The 5-year DFS rates according to the prognostic index groups in cystectomy alone and PORT 
patients.

Fig. 1: The disease-free survival curves of low (48 patients), intermediate (99 patients) and high risk (69 patients) 
indices of adenocarcinoma of the urinary bladder.
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Figure (2) 
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Discussion

Bladder adenocarcinoma is an uncommon 
malignant tumor (1). This rarity led to relative 
uncertainty in its management and results. 
Recently, evaluation of the 5-year survival 
of the non-urachal adenocarcinoma in the 
SEER program had reached 35% (CI: 32%-
37%). Needless to mention that only 49% 
out of these (1374) patients underwent pelvic 
lymphadenectomy, 15% presented with distant 
metastasis, 29% had missing data on the tumor 
grade and partial cystectomy was performed in 
16% (7). A good number of patients were reported 
upon in 2 single-institution retrospective 
studies(4,5). They reported upon slightly lower 
than 200 patients in each study reaching to 
a 5-year DFS of 46% (5) and overall survival 
of 55% (4). The first study reported upon more 
advanced stages, higher   grades  and higher 
incidence of pelvic nodal involvement than the 
second one. Superiority of the results of the 
patients who received adjuvant post operative 
radiotherapy in the first study was documented 
both in univariate and  multivariate analyses. 
Further addition of more patients and allowing 
more time for observation and follow-up 
was successful in emphasizing these results. 
Patients who received PORT enjoyed 5-year 
DFS rate of 55 ± 6% compared to 33 ± 6% for 
cystectomy alone patients (P=0.002). In the 

present study, multivariate analysis showed 
that the independent working prognostic factors 
were the pathological stage (P=0.0002), nodal 
involvement (P=0.0227), histopathological 
subtype (P=0.0007) and PORT (P=0.0001). 
The same independent prognostic factors were 
proved in the second report (5). El-Mekresh et 
al., (4) found that tumor stage, grade and  nodal 
involvement were the only 3 independent risk 
factors for patients treated with radical cystectomy 
without PORT. In other smaller studies, stage 
was the most important prognostic factors (8, 10) 
Signet-ring carcinoma was identified as having 
the worst prognosis, while otherwise histologic 
subtype has no prognostic significance. Zaghloul 
et al., (5) emphasized the poor results of signet-
ring carcinoma (DFS=7±7%) and proved the 
prognostic significance of histological subtype 
in both univariate & multivariate analyses. 

Many  predictive models for different malignant 
tumors were previously reported especially in 
breast cancer (11), Non Hodgkin lymphoma (12)  
and renal carcinoma (13).  For bladder cancer 
there were attempts to identify prognostic 
models for prediction of distant metastasis and 
local control rates in patients treated with radical 
cystectomy, with or without radiation therapy 
(14). Rafla et al.(15) suggested these prognostic 
models depending upon  recurrence at one year. 
Zaghloul (14) could determine the probability of 

Fig. 2: The disease-free survival curves of different risk indices in  (panel A) cystectomy alone (low risk=41 patients, 
intermediate risk = 63 patients and high risk= 30 patients) and (panel B) PORT patients (low risk= 7 patients, 
intermediate risk=36 patients and high risk= 39 patients).
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developing distant metastasis using multivariate 
analysis and depending upon 3 independent 
factors. These factors were: pelvic lymph nodal 
involvement, pathological stage and histologic 
grade. He found that this identified prognostic 
index also determine the level of local control 
in a statistically significant way (p<0.001). 
Furthermore, it was found that the effect of this 
prognostic index was constant in the 3 treatment 
groups included in the study (cystectomy alone, 
preoperative and postoperative radiotherapy). 

Ghoneim et al (16) and Khaled et al. (17), reported 
on a prognostic model and prognostic index 
for both disease-free and over all survival for 
patients who underwent radical cystectomy. 
Although Zaghloul (14), stratified patients into 
low, intermediate and high risk group having 
0,1 and more than one risk factors, Khaled et 
al., stratified their patients into 4 groups or 
risk categories (having 0,1,2 and 3 factors) 
(17).  However, the 3 studies emphasized the 
importance of this stratification into prognostic 
groups in prediction of the individual patient’s 
fate and his needs for adjuvant therapy. The 
international bladder cancer nomogram 
consortium (18) had collected the data of 9064 
patients from 12 centers worldwide. They draw 
a nomogram for bladder cancer patients , both 
superficial and invasive, who underwent radical 
cystectomy through combining the data into 
a relational database formatted within patient 
characteristics, pathologic details of pre- and 
post-cystectomy specimen and recurrence 
and survival rates. The ultimate goal of this 
nomogram was to aid clinicians in predicting 
the probability of progression after radical 
cystectomy and to identify patients at high risk 
who are in need of adding adjuvant therapy after 
surgery. This nomogram uses 100-point scale. 
Individual institutional validation was assessed 
and verified within the nomogram. None of 
the 12 centers were different in the cohort of 
this nomogram. Adenocarcinoma represented 
3.5% of the patients included in this nomogram. 
However, Sternberg (19) questioned the superiority 
of this more sophisticated nomogram over the 
currently available grouping after he enumerated 
the limitations and pitfalls of such nomogram 
in determining the needs for adding adjuvant 

therapy. A retrospective multi-institutional 
study included 888 bladder cancer patients who 
underwent radical cystectomy during 20 years 
period (1984-2003) was performed to evaluate 
the value of pathological patient grouping 
prognosis in determining their prognosis (20). 
They categorized their patients into 3 prognostic 
groups: organ-confined, non-organ confined 
(extravesical extension) and nodal involvement. 
The organ confined group reached a DFS rate 
of 83%, the non organ confined had 60% while 
those with nodal metastasis had as low as 33% 
DFS (p<0.001).

The present study used the same stratification 
of Zaghloul (14) into low, intermediate and high 
risk using the identified working prognostic 
factors in bladder adenocarcinoma (stage, nodal 
involvement and adenocarcinoma subtype 
instead of grade). The differences among the 
DFS rates in these indices were statistically 
significant (P=0.0001). Furthermore, the 
application of these indices in both cystectomy 
alone and PORT groups led to similar statistically 
significant differences (P=0.0001 and 0.0089 
respectively). Comparing the DFS for patients 
having intermediate and high prognostic indices 
showed statistically significant higher 5-year 
DFS in PORT group (P= 0.0004 and 0.0002 
respectively). The difference in low prognostic 
index was not statistically significant, probably 
due to small number of low-risk patients treated 
with PORT (7 patients). 

Postoperative radiotherapy in bladder cancer 
remained unpopular as a result of expectation 
of late intestinal complications. Warning results 
were published by Reisinger et al. (21), as they 
reported 37% intestinal obstruction in patients 
who received PORT. Of these, 60% required 
surgery and 20% (3 patients) died. On the 
contrary Zaghloul et al, (2) reported 18% and 5% 
chronic enteritis of different grades in patients 
who received conventional and accelerated 
hyperfractionated PORT respectively. Only 
3(4%) and 4(5%) of patients treated with 
conventional and hyperfractionated radiotherapy, 
respectively, had fistulae that necessitated 
surgery. Similar results were confirmed in the 
recent study of bladder adenocarcinoma (5). Only 
12% who received PORT had chronic intestinal 
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complications of different grades compared to 
8% in the cystectomy alone patients that were 
reported in our earlier report about PORT in 
bladder adenocarcinoma. In the present study, 
chronic intestinal late effects retain the same 
pattern (7.5% in cystectomy alone versus 
11% in PORT groups). The reason of the 
higher incidence of intestinal complications in 
Reisinger et al. (21) study compared to that in the 
two series was the administration of a larger 
volume of radiation by Reisinger et al. It is 

worth noting that such volumes (the larger and 
smaller) led to similar 5-year survival (2, 21, 22). 

Conclusion
Prognostic factors for DFS in adenocarcinoma 

of urinary bladder were found to be pathological 
stage, nodal involvement and histopathological 
subtype. A prognostic index according to these 
factors proved to be beneficial in determining 
DFS of individual patients and their need for 
adjuvant therapy in a similar way as that in TCC 
of the urinary bladder.
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