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Abstract

Background: The oncological outcomes of bladder cancer are directly associated with disease pathology and surgical technique.
Therefore, we investigated the pathologic factors of radical cystectomy (RC) specimens.

Methods: In this retrospective study, 365 patients who underwent RC between March 2013 to March 2018 in hospitals affiliated to
Shiraz University were enrolled. The patients’ clinicopathological parameters, such as tumor type, tumor grade, carcinoma in situ,
lymph node (LN) involvement, lymphovascular invasion (LVI), perineural invasion (PNI), and age, were recorded from their
pathology reports. For comparison of variables, an independent t test was used. P < 0.05 was regarded as significant. The statistical
software SPSS version 22 was used to examine the data.

Results: The participants’ mean age was 64.52 + 11.54 years, and 320 (87.7%) patients were men and 45 (12.3%) were women. The
mean dissected LN was 9.69 + 8.70 nodes and 1.06 +3.49 of the dissected LNs were involved by tumor. PNI and perivesical invasion
were presented in 148 (40.5%) and 96 (26.3%) patients, respectively. Ureteral, urethral, and prostate involvements were seen in 23
(6.3%), 50 (13.7%), and 66 (18.1%) patients. Most patients had pathologic tumor stage 2 (36.4%). Factors such as LVI, PNI,
perivesical invasion, and prostate involvement, were strongly correlated with positive LN (P < 0.05).

Conclusion: The examination of the RC specimen is critical for patient care, outcome, and justification of adjuvant therapy. Factors
such as LVI, perineural invasion, perivesical invasion, and prostate involvement were strongly correlated with positive LN.
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Introduction

Bladder cancer (BC) is the most prevalent urinary tract
cancer globally, and it is the 4th largest in men in the
United States, resulting in significant morbidity and mor-
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tality (1). About 2.7 million people suffer from BC
worldwide. In Iran, the incidence rate of RC is about 11.2
per 100,000 in men. It accounts for 8% and 3% of all ma-

1t What is “already known” in this topic:

Pathologic evaluation of the soft tissue as well as the lymph
node status has a significant influence on the outcome of
patients with muscle-invasive bladder cancer (BC) after radical
cystectomy (RC). Our study was conducted to investigate the
pathologic factors of BC patients treated with RC in a cross-
sectional study.

—What this article adds:
Findings of this study indicates that examination of the

specimen obtained from RC is essential for patient
management, ouicome, and rationale of adjuvant therapy.
Factors such as lymphovascular invasion, perineural invasion,
perivesical invasion, and prostate involvement were strongly
correlated with positive lymph node.
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lignancies in men and women; the age-standardized inci-
dence rate of BC among Iranian women was lower than
that of Iranian men (2.79 per 100,000) (2, 3). BC is usual-
ly treated with transurethral endoscopic surgical resection
and the use of intravesical therapeutic agents. The recur-
rence rate ranged between 50% to 70%, while 10% to
15% of patients developed muscle invasion over 5 years
(1). Nonmuscle-invasive BC, which represents a hetero-
geneous group of cancers that include those that are papil-
lary and limited to the mucosa (Ta), high grade, flat and
confined to the epithelium (Tis), and invasive into the
submucosa, or lamina propria, accounts for 80% of pa-
tients who initially presented with BC (T1). However,
between 35% to 48% of T1 BC patients will progress to
muscle-invasive BC (MIBC) within 3 years if treated with
transurethral resection alone (4).

The standard treatment for patients with clinically local-
ized MIBC is RC with reciprocal pelvic lymph node dis-
section (PLND). The use of neoadjuvant chemotherapy
might be a legitimate choice for MIBC. However, the
benefit of neoadjuvant chemotherapy is still debated for
all patients. In addition, it is appropriate to recommend
urgent RC to patients with nonmuscle-invasive BC who
are at high risk of disease progression and for all patients
with nonmuscle invasive BC failing endovesical therapy
(5).

RC with PLND gives great local control and long-term
survival for patients with MIBC and high-grade BC (6).
Full surgical excision and pathological evaluation of soft-
tissue margin and LN status have a significant influence
on the outcome of MIBC patients following RC (6). Our
study was conducted to investigate the pathologic factors
of BC patients treated with RC in a cross-sectional study.

Methods

This is a retrospective study, which was approved by the
ethics committees of Shiraz University of Medical Scienc-
es(ID code: 14828 and the ethics number:
IR.SUMS.MED.REC.1397.258) and performed in accord-
ance with Declaration of Helsinki.

Data Inclusion

Consecutive patients with BC, treated with RC from
March 2013 to March 2018 in Shiraz University hospitals,
were enrolled in this study. Our BC database prospective-
ly collects clinical and pathological data from patients
who undergo RC. Patients who were inoperable at the
time of exploration or had undergone cystectomy for other
(nonbladder) pelvic malignancies were excluded.

Data Gathering

Data on the tumour characteristic variables comprising
the tumour type, grade, and stage, surgical margin status,
LN involvement, lymphovascular invasion (LVI), age, and
gender were gathered from the patients' medical records
and pathology reports. The American Joint Committee on
Cancer Tumor, nodes, and metastases classification was
used for pathologic staging and the World Health Organi-
zation classification from 2004 for histological typing and
grading (7).
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Surgical Method

RC incorporated a wide dissection of the perivesical tis-
sue around the bladder and prostate in men and the urethra
and vagina in women. The typical dissection of pelvic LN
incorporated the distal common iliac, external iliac, and
hypogastric and obturator nodes, which were submitted as
isolated specimens for pathologic assessment (6). In a few
elderly or sick patients, restricted LN dissection was sub-
mitted with the cystectomy specimen.

Statistical Analysis

The mean and standard deviation was used to describe
quantitative data, whereas the frequency was used to de-
scribe qualitative factors. For comparison of the equality
of 2 mean values in qualitative variables and default
equality of variances of independent variables, a t test or a
nonparametric Mann-Whitney U test was applied. The
Pearson correlation coefficient test was used to determine
the correlation between different variables. P < .05 was
considered significant. The data were analysed using sta-
tistical software SPSS Version 22 (SPSS Inc).

Results

Patients’ Characteristics

Overall, 365 patients were identified who met our crite-
ria during the study period. The mean age of the partici-
pants was 64.52 + 11.54 years. All patients were deemed
medically fit to undergo cystectomy, and all underwent a
grossly complete resection of the regional and primary
BC. The patients’ pathology types were urothelial cell
carcinoma (UCC) (94.5%), squamous cell carcinoma
(SCC) (2.5%), adenocarcinoma (0.6%), prostatic carcino-
ma (0.5%), rhabdomyosarcoma (0.13%), and poorly dif-
ferentiated carcinoma (0.3%).

About 320 (87.7%) patients were men and 45 (12.3%)
were women. As for the histopathologic grade, the high
grade 4, grade 3, grade 2, and well-differentiated ones
were seen in 292 (80%), 47 (12.9%), 4 (1.1%), and 1
(0.3%) patients, respectively.

Clinicopathological Parameters

From 301 patients under lymphadenectomy, about 219
(72,8%) had no LN involvement, and about 82 (27,8%)
had LN involvement. The mean dissected LN was 9.69 +
8.70 nodes, and 1.06 + 3.49 of the dissected LNs were
involved by tumour.

LVI was presented in 133 (36.4%) patients. Perineural
invasion (PNI) and perivesical invasion were presented in
148 (40.5%) and 96 (26.3%) patients, respectively. Ure-
teral involvement was seen in 23 (6.3%) patients. Also,
urethral involvement was seen in 50 (13.7%) patients.
Prostate involvement in men was seen in 66 (18.1%) pa-
tients and uterus involvement in 5 (1.4%) women. Most
patients had pathologic T2NOMx (36.4%). A total of 74
(20.3%) patients had tumour necrosis in the pathologic
specimen (Table 1).

Relationship Between Positive LN and Other Patholog-
ical Parameters
The association between the numbers of LN assessed
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Table 1. Characteristics of the enteric population

Age (year) £SD
Gender, N (%)

Male

Female
Pathologic tumor grade, N (%)

Grade 4

Grade 3

Grade 2

Grade 1

Not reported
Concomitant carcinoma in situ, N (%)
LVI, N (%)
Perineural invasion, N (%)
Perivesical invasion, N (%)
Ureteral invasion, N (%)
Urethral invasion, N (%)
Prostate involvement, N (%)
Uterus involvement, N (%)
Pathologic tumor stage, N (%)
TO/pTa/pTis

T4
Tumor necrosis, N (%)

64.52+11.54

320 (87.7%)
45 (12.3%)

292 (80%)
47 (12.9%)
3 (0.8%)
5 (1.4%)
18 (4.9%)
60 (16.4%)
133 (36.4%)
148 (21.1%)
96 (26.3%)
23 (6.3%)
50 (13.7%)
66 (18.1%)
5 (1.4%)

5 (1.4%)

42 (11.5%)
131 (35.9%)
96 (26.3%)
91 (24.9%)
74 (20.3%)

LVI; Lymphovascular invasion, SD; Standard deviation

Table 2. Relationship between positive lymph node and other pathological parameters

Factor Presentation positive lymph node p-value
(Mean Rank)
LVI Absent 126.78 <0.001
Presented 185.77
Perineural invasion Absent 134.27 <0.001
Presented 168.80
Perivesical invasion Absent 141.51 <0.001
Presented 129.52
Ureteral involvement Absent 146.71 0.098
Presented 171.95
Urethral involvement Absent 133.95 0.105
Presented 151.28
Prostate involvement Absent 127.65 0.020
Presented 148.85
CIS Absent 146.97 0414
Presented 155.21
Tumor necrosis Absent 146.68 0.452
Presented 153.79
Pathologic tumor stage pTO0/pTa /pTis 0.00 <0.001
PT1 106.00
PT2 108.94
PT3 116.08
PT4 239.87

Note: P-values of <0.05 were considered significant.
CSI; Carcinoma in situ, LVI; Lymphovascular invasion.

and the number of positive LNs was extremely significant
among individuals who had positive LN (r = 0.139; P =
0.020).

Indeed, factors such as LVI, PNI, perivesical invasion,
and prostate involvement, were strongly correlated with
positive LN (P < 0.05). However, there was no correlation
with urethral, ureteral involvement, and carcinoma in situ
(CIS) (Table 2).

Discussion

Our results showed that examination of the specimen
obtained from RC was critical for patient management,
outcome and rationale of adjuvant therapy. Factors such as
LVI, PNI, perivesical invasion, and prostate involvement

were strongly correlated with positive LN.

The incidence of BC increased with age and peaked in
the 6th and 7th decades. About 80% of cases occurred in
patients aged 65 and over (8, 9). Previous metanalysis
conducted in Iran showed that the male to female sex age-
standardized incidence rate ratio was 3.9. and the highest
incidence rate which was reported from Mazandaran prov-
ince was 31 for men (18.5 per100,000) (3). Our results
were in the same line with those of the mentioned study.

In the West, more than 90% of the primary BCs are
transitional cell carcinoma (TICC). The remnants consist
of SCC (5%), adenocarcinoma (2%), and rare tumours,
such as sarcoma, melanoma, and lymphoma (8). Soave et
al reported that 80.2% of the patients had pure UCC,
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squamous cell differentiation (12.6%), sarcomatoid
(2.7%), and small cell differentiation (2.1%) (10). We
showed similar rates of TCC and other bladder cancer
subtypes.

The rate of patients with pathologic tumor stage 2 dis-
ease reported in our study is similar to those observed in
previous studies (9, 11). However, if we only consider the
patients classified as pT3-pT4 and compare them with the
study of Renato et al (9), we observe a higher percentage
of patients in this pathologic stage in our study. Our ex-
planation was that some patients in our study refused cys-
tectomy at an earlier stage because of religious and cultur-
al reasons, and they underwent RC in an advanced stage.

In our study, LVI was shown in 133 (36.4%) patients. In
a series of 243 RCs by Tilki et al, it was found that 22
(9.1%) patients had LVI in the RC specimen; they con-
cluded that positive LVI increased the risk of the recur-
rence of BC (12).

Microscopic invasion of perivesical fat was accompa-
nied by a lower survival rate. We showed a similar rate of
perivesical invasion with previously published articles
such as that conducted by Scosyrev et al (13).

PNI has been recognized by numerous authors as an in-
dependent predictive factor for the survival rate (14). In
our study, PNI was presented in 148 (40.5%) patients. In
the study of Rao et al, PNI was identified in 101(23%)
patients. It was suggested that PNI with UCC might be
accompanied by inferior prognosis, specifically for extra-
vesical and LN-positive disease subsequent RC (15). On
the other hand, Antunes et al identified PNI in 10 (8.8%)
out of 113 patients and concluded that PNI did not consti-
tute an independent factor of cancer-free and survival rate
(16). This different finding across all articles might be due
to variable cohort sizes and varied study populations.

Ureteral involvement was seen in 23 (6.3%) patients. In
a series of 402 RCs by Kim et al, of 11% of the primary
positive frozen sections (FS), 8% had the ultimate positive
ureteral segment. The hazard factors for ureteral involve-
ment were the presence of CIS and intramural ureteral
invasion (17). Positive final and initial margin status were
attributed to upper urinary tract recurrence. Although the
marginal status of the distal ureters was not accompanied
by overall or cancer-specific survival, they concluded that
change to negative margins was probable and is accompa-
nied by reduced hazard of recurrence during the follow-up
(18).

Assessment of the prostate sample after RC is essential
for satisfactory staging (19). In our study, urethral and
prostate involvement was seen in 50 (13.7%) and 66
(18.1%) patients. Brant et al reported that about 63
(35.6%) patients had prostatic urethral invasion accompa-
nied by inferior survival rate (20). Additionally, Solsona
et al found that about 21 (15.2%) patients had prostate
involvement, which is consistent with the results of the
present research (21).

Despite regular resection of gynaecological structures
during RC, there is no proof of gynaecological findings in
female patients in the existing research. For example, in a
series of 382 RCs by Chang et al, it was found that only 3
women (7.5 %) who had intact gynaecologic organs re-
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moved at RC developed cancer within the gynaecological
component, counting 2 with TCC accompanied by prima-
ry BC and 1 with stromal sarcoma initiating from the
uterus (22). In another study by Stein et al, 8 patients had
invasion to the vagina, uterus, and/or ovary. However, the
tumour was locally extensive in all (23). Similar to previ-
ous studies, we found uterus involvement in 5 (1.4%) pa-
tients.

The biomolecular mechanisms of TN that affect the on-
cologic behaviour are still not completely understood.
Rapid tumour cell proliferation expanding to the vascular
supply makes a hypoxic environment and then TN. Final-
ly, the TN promotes the metastatic cascade (24). In our
study, about 74 (20.3%) patients had TN in their patholog-
ic specimens. Accordingly, Soave et al, in a series of 517
RCs, revealed that TN was present in 156 (30.2%) pa-
tients. They concluded that TN was firmly associated with
destructive tumour features and lower oncologic conse-
quences (25).

In our study, 219 patients (72,8%) had no LN involve-
ment, whereas 82 (27,8%) had LN involvement, which
was higher than that previously reported by Train et al
(26). In this study, 114 patients (19%) had LN involve-
ment. They concluded that the increased risk of cancer-
specific death was significantly accompanied by the num-
ber of positive LN (1 or 2 or more) (26). Our explanation
for the high rate of positive LN was religious and cultural
beliefs. Some patients refused cystectomy during the early
stages and underwent RC in advanced stages.

In our study, among the patients who had positive LN,
the association between the number of LN examined and
the number of positive LN was highly significant. Be-
sides, factors such as LVI, PNI, perivesical invasion, and
prostate involvement had a strong correlation with posi-
tive LN. However, there was no correlation with urethral,
ureteral involvement, and CIS. In the same line, Tilki et
al reported that LVI and positive LN led to inferior out-
comes and metastasis, which is a powerful factor in pre-
dicting the clinical outcomes after RC (12). Marks et al
reported that metastases to LN was seen in 26.7% of pa-
tients, with 8% of patients having extranodal extension
(27). Soave et al reported that advanced age, high tumour
stage, metastases to the LN as well as positive surgical
edge were the independent predictors for recurrence and
CSM in RC patients (10). However, the small sample size
of our study compared with other reports might mask the
association between the positive LN, urethral involve-
ment, ureteral involvement, and CIS.

The current study had some limitations. First, the rela-
tionship among clinicopathologic markers and overall
survival was not investigated. Therefore, we recommend-
ed a 5-year survival of the same population. Second, clini-
cal outcomes, such as recurrence, requiring further treat-
ment like radiotherapy, and adjuvant chemotherapy after
surgical treatment, were not investigated. Third, the post-
operative complication was not mentioned. The retro-
spective nature of our study was the next limitation. Final-
ly, participants in this study underwent RC by different
urologist surgeons and several pathologists assessed the
specimens, leading to potential differences in diagnosis of
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histopathologic parameters and tumour.

Conclusion

Assessment of the specimen obtained after radical cys-
tectomy is critical for patient care, outcomes, and rationale
of adjuvant therapy. Factors such as LVI, perineural inva-
sion, perivesical invasion, and prostate involvement
strongly correlated with a positive LN. Therefore, these
variables should be used in managing this disease by im-
proving the prevention and prognosis of the disease.
Hence, we advocate that more research be performed to
evaluate the correlation of clinicopathologic characteris-
tics with survival rate to determine the relevance of these
variables in comparison with the current research design.
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