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Abstract

Objectives: Primary urethral carcinoma (PUC) is rare, accounting for <1% of genitourinary malignancies.
Current knowledge regarding is founded upon tertiary care centers reporting their experiences. We aim
to identify factors predictive of outcomes using a nationwide registry database.

Materials and Methods: The Surveillance, Epidemiology, and End Results-18 registries database was queried
for cases of PUC ranging between 2004 and 2010. To identify PUC cases, ICD-O site code C68.0 was used as
a filter, hence identifying PUC with histologic subtypes including urothelial carcinoma (UC), squamous cell
carcinoma (SCC), and adenocarcinoma (AC). Tumor characteristics were compared using log-rank analysis,
and survival outcomes were compared using Cox proportional hazards models.

Results: A total of 419 PUC cases were identified, 250 (59.7%) male and 169 (40.3%) female patients. The most
common histology in men was UC (134, 53.6%), followed by SCC (87, 34.8%) and AC (29, 11.6%). The most
common histology in women was AC (79, 46.7%), followed by SCC (43, 25.4%) and UC (42, 24.9%). Log-rank
analysis illustrated significant difference in cancer-specific survival (CSS) for T-stage, N-stage, M-stage, and
stage of PUC with all histological variants combined (P < 0.001). Multivariate Cox proportional hazards model
demonstrated that stage and age were significant for survival, with a risk ratio of 1.033 (95% confidence
interval [Cl], 1.020-1.046)/year of increased age (P < 0.001) and 3.71 (95% Cl, 2.72-5.05) for patients with
regional or distant spread.

Conclusions: Knowledge of patient and tumor characteristics that influences survival is paramount in
dictating management. The present study illustrates that age and stage are factors significantly associated
with CSS in PUC.
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INTRODUCTION

Primary urethral carcinoma (PUC) is a rare disease. Hence,
there are limited data and established reports defining the
presenting characteristics and factors that influence survival
for patients harboring urethral cancer. Urethral malignancy
demonstrates well-recognized gender differences at
the time of presentation due to the inherent anatomic
differences between male and female urethras.

According to the 2016 cancer statistics,!"! malignancy of the
urinary system other than bladder, kidney, and renal pelvis
was projected to contribute 3,530 new cases and 910 deaths.
The reported annual incidence for male and female PUC is
at4.3 and 1.5/million, respectively, according to a study done
with the Surveillance, Epidemiology, and End Results (SEER)
database.”! Gender-specific histopathologic heterogeneity
of PUC has also been previously described, as dictated by
the variable histology and embryologic origin of different
anatomical segments of the urethra.’* As of the rare nature
of this malignancy, literature regarding PUC is largely based
on retrospective single-center case seties. The body of current
literature often reports the experience of single tertiary
care centers regarding their cohort of PUC patients with
descriptive characteristics and variable outcomes."”!

Age, grade, TNM stage, histology, and extent of surgery
have been suggested as predictors of cancer-specific
survival (CSS) in prior work."""* The National Cancer
Institute (NCI) and the European Association of Urology
have recently published guidelines on PUC diagnostic
evaluation and management.">'! Both published guidelines
make management recommendations based on stage of
disease at the time of presentation, gender, tumor histology,
and the presence of anatomical origin from the urethra
versus invasion into the urethra from adjacent structures.
We hypothesized that patient characteristics influence
disease presentation, stage, and cancer-related survival
of patients with PUC, which we aimed to address using
a well-recognized, nationwide cancer registry maintained,
and available through the NCI.

MATERIALS AND METHODS

SEER-18 registries database was queried for all PUC cases
between 2004 and 2010. The year 2004 was chosen as a
starting point due to more robust coding regarding tumor
staging and histologic subtypes in the SEER database after
that time point. The year 2010 was the last available update of
the SEER before this dataset analysis. To identify PUC cases,
ICD-O site code C68.0 was used which groups anterior and
postetior urethral lesions together while excluding bladder and
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bladder neck tumors. The following three histologic subtypes
were identified: squamous cell carcinoma (SCC) (8050-8052,
8070-8072, and 8074), urothelial carcinoma (UC) previously
referred to as transitional cell carcinoma (8120, 8123-8124,
and 8130), and adenocarcinoma (AC) (8140, 8200, 8240,
8206082062, 8310, 8323, 8380, 8460, 84808481, 8490, 8500,
8542, 8560, and 8570).

All statistical analyses were performed using Minitab
version 17 (Minitab, Inc., State College, PA). Patient and
tumor characteristics were compared using Chi-square
analyses. CSS and overall survival were compared using
log-rank analyses. A predetermined P < 0.05 was considered
statistically significant. Cox proportional hazards models
were used for multivariate analysis.

RESULTS

A total of 419 PUC cases were identified, including
250 (59.7%) males and 169 (40.3%) females with PUC over
the time period assessed. There appears to be a dichotomy
in the histologic variant of PUC based on patient sex
with more than half of men with PUC harboring UC
variant and nearly half of women with PUC harboring
AC. In male patients, the most common histology was
UC (134, 53.6%), followed by SCC (87, 34.8%) and AC
patients (29, 11.6%). Alternatively, in female patients, the
most common histology was AC (79, 46.7%), followed by
SCC (43, 25.4%) and UC (42, 24.9%) [Table 1].

The TNM stage for males and females as stratified by
PUC histologic subtype is also depicted in Table 1.
Locally advanced carcinoma (T3 and T4) for male patients
presented in 39.1% of SCC, 29.1% of UC, and 10.3%
of AC. However, locally advanced carcinoma for female
patients presented in 64.5% of AC, 32.6% of SCC, and
35.7% of UC [Table 1].

On univariate analysis, gender, age, race, and subtype of
urethral cancer did not have a statistically significant impact
on cancer-specific or overall survival. However, log-rank
analysis illustrated a significant difference in CSS based on
T-stage, N-stage, M-stage, and overall pathologic stage of
PUC for the entire cohort, when all histological subtypes
were included (P < 0.001) [Figure 1a-d].

Multivariate Cox proportional hazards models predicted
that stage and age have a significant influence on
cancer-specific survival. Per each year of age, the risk
ratio is 1.033 (95% confidence interval [CI], 1.020-1.040;
P <0.001) and for disease that is not localized is 2.71 (95%
ClI, 2.72-5.05; P < 0.0001) [Table 2].
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DISCUSSION

PUC is a rare malignancy accounting for <1% of all
genitourinary cancers."! Current literature largely consists
of case series with only a few multi-institutional experiences

Table 1: Gender influence on primary urethral carcinoma
histology and stage at presentation

Histology Male, n (%) Female, n (%) P
uc 134 (53.6) 42 (24.9) <0.001
SCC 87 (34.8) 43 (25.4)
AC 29 (11.6) 79 (46.7)
Stage
uc
T 43(32.1) 17 (40.5) 0.23
T2 39 (29.1) 5(11.9)
T3 19 (14.2) 9 (21.4)
T4 20 (14.9) 6 (14.3)
Tx 13(9.7) 5(11.9)
NO 94 (70.1) 28 (66.7) 0.51
N1 13 (9.7) 6 (14.3)
N2 7 (5.2) 4(9.5)
Nx 20 (14.9) 4(9.5)
MO 102 (76.1) 31(73.8) 0.58
M1 18 (13.4) 8 (19.0)
Mx 14 (10.4) 3(7.1)
SCC
T 22 (25.3) 15 (34.9) 0.14
T2 25(28.7) 9(20.9)
T3 18 (20.7) 12 (27.9)
T4 16 (18.4) 2(4.7)
Tx 6(6.9) 5 (11.6)
NO 50 (57.5) 32 (74.4) 0.059
N1 17 (19.5) 2 (7.0)
Nx 8(9.2) 6 (14.0)
MO 70 (80.5) 37 (86.0) 0.67
M1 13 (14.9) 4(9.3)
Mx 4 (4.6) 2(4.7)
AC
T1 16 (55.2) 13 (16.5) <0.001
T2 7 (24.1) 10 (12.7)
T3 2(6.9) 37 (46.8)
T4 1(3.5) 14 (17.7)
Tx 3(10.3) 5(6.3)
NO 23(79.3) 59 (74.7) 0.53
N1 3(10.3) 11 (13.9)
N2 1(3.4) 7 (8.9)
Nx 2(6.9) 2 (2.5)
MO 25 (86.2) 70 (88.6) 0.54
M1 2 (6.9) 7 (8.9)
Mx 2 (6.9) 2 (2.5)

UC: Urothelial carcinoma, SCC: Squamous cell carcinoma,
AC: Adenocarcinoma

Table 2: Stage influence on survival

Risk ratio P 95% CI

Stage | versus

Il 2.054 <0.05 1.055-4.085

1l 3.032 <0.001 1.646-5.822

I\ 3.958 <0.001 2.095-7.724
Stage Il versus

1 1.477 0.840-2.649

\% 1.927 <0.05 1.066-3.524
Stage Ill versus

\% 1.305 0.753-2.242s

CI: Confidence interval
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and analyses of large cancer databases. Furthermore, there
is a paucity of literature regarding patient characteristics
at the time of clinical presentation and limited data on the
factors that influence survival.

We found patient gender had a significant influence on the
histologic variant of PUC found at the time of presentation
and diagnosis. Previous analyses illustrate the most
common PUC histology as UC (54%—65%), followed by
SCC (16%—-22%) and AC (10%—16%), according to studies
using both the SEER and the RARECARE databases,
irrespective of gender.>'>"™ Interestingly, a SEER study
of 2065 male only PUC illustrated different rates of
histopathology with 78% UC, 12% SCC, and 5% AC.I"!
Furthermore, smaller a study of 91 females, only cases
using the Cancer Registry of the Netherlands illustrated
rates of 45% UC, 19% SCC, and 29% AC. These results
differ from those published by single-center studies, which
cite SCC as the predominant histological type found. In
addition, traditional teaching cites PUC as a malignancy
more commonly diagnosed in women. However, our SEER
analysis, which is consistent with that of Swartz e¢# /. and
Visser ¢ al., indicates that the majority of PUC cases are
in men.>"¥

Our data further illustrate that AC cases of PUC have the
highest proportion of locally advanced (T3 and T4) disease
for males and females, at 41% and 65%, respectively. In
male PUC, nodal and metastatic spread is most common
in SCC, at 37% and 15%, respectively. However, in female
PUC, nodal and metastatic spread is most common in UC
cases, at 26% and 19%, respectively.

According to previous SEER and RARECARE analyses,
the range of the mean at 1-year and 5-year overall
survival was 46%—71% and 29%—54%, respectively.!'"'¥
A more recent SEER analysis further demonstrated
that CSS at 5 and 10 years was 68.0% and 60.1%,
respectively.'! However, these analyses were on data
exclusively derived from cases of men with PUC,
emphasizing the need for simultaneous analysis of PUC
in both genders.

In the current analysis, the only significant predictors of
CSS were age and the stage of PUC, with a 3.3% increased
risk of cancer-specific death/year of increasing age at the
time of diagnosis. Interestingly, even though older patients
have a shorter life expectancy, this does not always correlate
to lower CSS in younger patients who may present with
a more aggressive variant of a given malignancy, as is the
case in liver malignancy."” However, the most urologic
malignancy follows the pattern of the data reported in this
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Figure 1: (a-d) Kaplan—Meier curves for impact of overall stage, T-stage, N-stage, and M-stage of primary urethral carcinoma on cancer-specific
survival as a function of months. (a) Survival based on T-stage. (b) Survival based on N-stage (c) Survival based on M-stage. (d) Survival based

on overall stage

study, where age is a significant predictor in cancer-specific

survival.?’!

Finally, having nonlocalized disease, defined as any T3 or T4
staging at the time of presentation, yielded a risk ratio of 3.7
when compared to those patients who had localized disease
on diagnosis. The need for multimodal therapy including
chemotherapy, radiotherapy, and surgery in contemporary
management of PUC, especially for advanced disease,
has been well described, although the ideal combination
is more contested.”*! According to the international
collaboration on PUC, in analyzing 124 patients at ten
centers undergoing a number of treatment combinations,
neoadjuvant chemotherapy may provide a benefit to
advanced disease.” Limitations in our study include
possible coding discrepancies, including UC extending
from the bladder neck that may be coded as PUC, although
efforts were made to exclude codes for bladder and bladder
neck pathologies. Studies have demonstrated up to 8% of
UC involvement in postcystectomy females.” The SEER
database does not provide the ability to differentiate between
anterior and posterior PUC. In addition, the database does
not provide any information on quality of life outcomes,
a significant consideration for this and studies involving
other malignancies. Further study consisting of prospective
multicenter trials is necessary to evaluate determinants of
survival and effects of various management strategies.
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CONCLUSIONS

Knowledge of patient and tumor characteristics that
influence survival is paramount in counseling patients
and dictating management. The present study illustrates
that age and stage are driving factors in survival.
Furthermore, we highlight gender-based differences in
PUC presentation.
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