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Purpose: We evaluated the clinical significance of lymphovascular invasion in
transurethral resection of bladder tumor specimens in patients with newly diag-
nosed T1 urothelial carcinoma of the bladder.

Materials and Methods: Enrolled in the study were 118 patients with newly
diagnosed T1 urothelial carcinoma of the bladder who underwent transurethral
resection of bladder tumor between 2001 and 2007. Patient records were re-
trieved from a prospectively maintained bladder cancer database. We evaluated
the correlation between lymphovascular invasion and other clinicopathological
features, and the impact of lymphovascular invasion on disease recurrence,
disease progression and metastasis.

Results: Lymphovascular invasion was histologically confirmed in 33 patients
(28.0%). While lymphovascular invasion correlated with tumor grade (p = 0.002), it
was not associated with gender, age, bladder tumor history, tumor size, multiplicity
or concomitant carcinoma in situ. Recurrence, progression and metastasis developed
in 45 (38.1%), 19 (16.1%) and 10 patients (8.5%), respectively. Univariate analysis
showed that lymphovascular invasion was marginally associated with recurrence
and significantly associated with progression (p = 0.011) and metastasis (p = 0.019).
Multivariate Cox proportional hazards analysis revealed that recurrence was signif-
icantly associated with lymphovascular invasion (p = 0.029), and with bladder tumor
history (p <0.001), tumor size (p = 0.031) and multiplicity (p = 0.043). Lymphovas-
cular invasion was the only independent prognostic factor associated with progres-
sion (p = 0.016).

Conclusions: In patients with newly diagnosed T1 urothelial carcinoma of the
bladder lymphovascular invasion in transurethral resection of bladder tumor
specimens predicts disease progression and metastasis.
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URroTHELIAL carcinoma of the bladder
can present as a muscle invasive or
nonmuscle invasive lesion. Approxi-
mately 75% of patients present with
nonmuscle invasive tumors limited to
the mucosa or lamina propria. For non-
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muscle invasive bladder tumors the
probability of recurrence after TURBT at
1 year is 15% to 70% and the probability
of progression at 5 years is 7% to 40%."*

Prior radical cystectomy series
showed a LVI incidence of 30% to 50%
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and Acronyms

LVI = lymphovascular invasion
TUR = transurethral resection
TURBT = TUR of bladder tumor
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in cases of urothelial carcinoma of the bladder.>™®
LVIis independently associated with overall, cancer
specific and recurrence-free survival.*"? Although
some studies failed to show that LVI has a statisti-
cally significant impact on prognosis on multivariate
analysis,>®® LVI is generally considered a poor
prognostic feature in patients with muscle invasive
bladder cancer after radical surgery.

Lopez and Angulo first noted that vascular inva-
sion in TURBT surgical specimens of T1 bladder
cancer is an independent prognostic factor.'® How-
ever, Larsen et al contradicted this finding.'* There
are limited data on the clinical significance of LVI in
TURBT specimens in patients with nonmuscle inva-
sive bladder cancer. Thus, the clinical significance of
LVI for nonmuscle invasive bladder cancer remains
an open issue. We evaluated the clinical significance
of LVI in patients with newly diagnosed T1 urothe-
lial carcinoma of the bladder.

MATERIALS AND METHODS

Study Population

This study was approved by the National Cancer Center
institutional review board. We reviewed archived data on
consecutive patients newly diagnosed with T1 bladder
cancer between 2001 and 2007 in the prospectively main-
tained National Cancer Center bladder cancer database.
Patients with concomitant urothelial carcinoma of the up-
per urinary tract or nonurothelial carcinoma histology
were excluded. A total of 118 patients with newly diag-
nosed T1 urothelial carcinoma of the bladder were en-
rolled in this study, of whom 101 (85.6%) were male and
21 (17.8%) had a history of Ta bladder tumor. Median
patient age was 67 years (range 39 to 91) and median
followup was 35 months (range 12 to 89).

Treatment and Data Collection

All patients initially underwent TURBT. Repeat TURBT
was done in 31 patients (26.3%) at surgeon discretion 2 to 6
weeks after initial surgery. Indications for repeat TURBT
were an absent muscularis propria in initial TURBT speci-
mens, suspicion of residual tumor and referral after initial
TURBT was done elsewhere. The goal of repeat TURBT was
to provide a wide resection margin and deep tumor removal
to achieve complete resection of suspected residual tumor.

A total of 100 patients (84.7%) underwent intravesical
therapy after TURBT. Intravesical therapy consisted of a
6-week course of mitomycin C in 65 patients, a 6-week
course of bacillus Calmette-Guerin in 27 and an 8-week
course of epirubicin in 8. Systemic chemotherapy was
recommended in patients with multifocal LVI and the
final decision on chemotherapy was based on a combina-
tion of factors, including coexisting conditions, and patient
ability and willingness to comply. Two or 3 cycles of cis-
platin based chemotherapy were administered in 11 pa-
tients (9.3%), including a gemcitabine plus cisplatin regi-
men in 5, and methotrexate, vinblastine and doxorubicin
plus cisplatin in 6. Subsequently radical cystectomy and
pelvic lymphadenectomy after TURBT were done in 4
patients (3.4%).

Followup was relatively uniform. Surveillance cystos-
copy and urinary cytology were done at 3-month intervals
in the first 2 years, at 6-month intervals in the next 3
years and annually thereafter. Generally abdominopelvic
computerized tomography and chest radiography were
done at 6 to 12-month intervals.

Patient clinical and pathological features, and followup
information were retrieved from the database. T stage was
determined using the 2002 American Joint Committee on
Cancer TNM staging system and histological grade was
determined with the WHO system. Routine LVI evalua-
tions were done. LVI was considered present only when
tumor cells were unequivocally noted within or attached
to the wall of a vascular or lymphatic space on hematox-
ylin and eosin stained sections. Multiple serial sections

Figure 1. LVI in representative cases (A and B) of T1 bladder urothelial carcinoma. H & E, reduced from X200 (A and B) and X400 (insets).
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