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Review on urethral cancer: what do you need to know
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Abstract: Urethral cancer is an extremely rare malignancy accounting for less than 1% of all malignancies.

Most current literature involves retrospective studies with small sample sizes, so indications for treatment

methodologies are not intuitive. The difficulty of treating this disease starts at diagnosis. Proximal (posterior)

tumors are sometimes missed until later stage disease since they are difficult to palpate on physical exam.

Early stage distal tumors are also sometimes misdiagnosed as infection which may delay treatment and

worsen prognosis. MRI remains the standard for imaging urethral carcinomas. Multimodal therapy has

shown benefit to treating advanced stage disease, whereas surgery alone is often sufficient to treating early

stage disease. Salvage therapy has similar prognosis to first-line therapy in treating urethral cancer. A

limitation to drawing conclusions on the best treatment modality for urethral cancer in this review pertains

to the lack of prospective studies available. Additional studies with more standardized patient therapeutic

approaches preferably a prospective randomized control setting are needed to guide evidence based

treatment approaches moving forward.
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Introduction

Primary urethral cancer (PUC) is a rare malignancy
accounting for less than 1% of all malignancies (1) with an
incidence rate of 4.3 per million men and 1.5 per million
women in the United States annually (2). The three major
histological subtypes of PUC are urothelial carcinoma (UC),
squamous cell carcinoma (SCC), and adenocarcinoma
(AC) (3). Current standards for treating PUC are not well
established, and there is a high demand for a consensus
on the best treatment strategy for treating PUC (4).
Due to the rarity of the disease, most current studies are
retrospective with small sample sizes and inconsistent
patient demographics; therefore, it is difficult to generalize
about the best treatment regimen for this rare disease (5).
There is a wide variety of literature topics on PUC, but this
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review focuses on critically analyzing the various treatment
options and prognosis in an attempt to determine the best
treatment modality for treating PUC.

Diagnosis and imaging

The American Joint Committee on Cancer developed a
TNM staging system specifically for PUC (Table 1) (6,7).
The T is determined by the extent of tumor invasion, N is
extent of lymph node involvement, and M is a measurement
of the extent of metastasis. This TNM system is set up
in order to quantify the extent of PUC involvement in a
patient to be used as an algorithm key for developing a
treatment strategy. The diagnosis and staging of PUC are
determined by a combination of physical exam, imaging,
and biopsy (Figure I) (8).
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Table 1 Reprinted with permission from the American Joint
Committee on Cancer—TNM tumor staging for urethral cancer (6).
T refers to the extent of tumor invasion, N refers to the extent of
lymph node involvement, and M refers to the extent of metastasis

Stages Details
T stage

Tx Tumor cannot be assessed

Tis Carcinoma in situ

Ta Noninvasive carcinoma

T1 Lamina propria invasion

T2 Spongiosum, prostate, or periurethral muscle invasion

T3 Cavernosum, vagina, or bladder neck invasion

T4 All regional nodes are negative
N stage

NO All regional nodes are negative

N1 Single positive node <2 cm

N2 Single positive node >2 cm or multiple nodes
M stage

MO No metastasis

M1 Distant metastasis

Patient history
A
Physical exam:
Inspection;
palpation
O\
Urethral cystoscopy and < > Magnetic resonance imaging
biopsy for local tumor extent

A\

Computerized tomography
imaging for metastasis
evaluation

Figure 1 Flow diagram for a patient with suspected PUC. Adapted
from the EAU Guidelines on Primary Urethral Cancer (3). PUC,

primary urethral cancer.

PUC is very rare and difficult to detect, so this tumor is
often not detected until later stages (9). Current methods
for detecting PUC involve physical exam, cystoscopy with
confirmatory tissue biopsy, and imaging. The elusiveness
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and rarity of this malignancy may make it overlooked
until later stages—delaying treatment until it manifests
into advanced disease thus reducing overall survival. Since
there are more positive responses with early stage and
asymptomatic PUC (9-11), it is optimal to detect these
tumors early before symptoms arise.

Touijer and Dalbagni (12) studied the effectiveness of
voided urine cytology for detecting PUC. They found
that the highest sensitivity was with the detection of SCC
at 77% and lowest for UC at 50%. They concluded that
voided urine cytologies are not effective for diagnosing
PUC in both males and females. A cystourethroscopy with
biopsy is the gold standard which should be done if there is
suspicion of PUC.

Both T'1- and T2-weighted magnetic resonance imaging
(MRI) is used for determining staging and evaluating the
local extent of PUC involvement (8,13). Imaging may
be more beneficial for detecting proximal tumors where
physical exam cannot detect (13). These tumors show
decreased signal intensity when compared to surrounding
tissue in both T1 and T2 weighted images. Additionally,
tumors extending into the tunica albuginea or corpus
cavernosum can be seen on T2-weighted MRI easily
in males (13). MRI has a detection accuracy of 90% in
females (14) and an overall detection accuracy of 75% (8).
Despite the accuracy of MRI, malignant and benign tumors
cannot be differentiated in this imaging, so biopsy is still
necessary for proper diagnosis (8).

Gourtsoyianni and colleagues (15) noted that MRI
following chemoradiotherapy can determine the extent
of disease and nodal status, but this study has limitations
through its very small sample size and retrospective analysis.
Despite these limitations, this study shows that MRI has
additional benefits in treatment monitoring in addition to
diagnosis.

Surgery and radiation therapy
Male PUC

The goal of treating male PUC with surgery is to resect
the tumor with a tumor clearance margin of 5 mm while
preserving the function of the penis (16,17). Common
surgical procedures for treating PUC include all of the
following: partial/total penectomy, urethrectomy, and
transurethral resection (the preferred option being best
suited by the location, size, and depth of the lesion);
however, penile preserving surgeries should be considered
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when possible as they may result in similar oncological
outcomes while improving psychological outcomes (16,18).
Distal (anterior) tumors in males are limited to the penile
urethra and often are of SCC histology (19). These
tumors are often more easily detected and offer better
prognosis (13). Proximal (posterior) tumors in males are
limited to the bulbous urethra and extend to the prostatic
urethra and are often of histological subtypes SCC, AC, and
UC (19). Proximal tumors tend to have worse prognosis
than distal tumors (11,19).

Men often present with UC type tumors which tend to
reside in the proximal urethra (19,20). Proximal tumors are
difficult to treat since they often present with little to no
symptoms and are thus detected at later stages (11,13,19,21).
At later stages, tumor spread may occur to nearby structures
(i.e., prostate, bone, and lymph nodes) and therefore
may require a multidisciplinary approach consisting of
urologists, radiologists, radiation oncologists, oncologists,
and orthopedics (3). Proximal tumors are often treated
surgically with a total penectomy and cystoprostatectomy,
but efforts are being made to move towards penile-
preserving surgery (3,18). In addition, reconstructive efforts
can be made towards patients undergoing a total penectomy
such as a phalloplasty utilizing flaps (such as radial artery
free flap phalloplasty used 90% of the time) with or without
penile prosthesis with advancements being made towards
stem cell phallic regeneration and transplantation (16).

A study by Rabbani (22) evaluated whether radiation
in combination with surgery has better outcomes for
treating PUC. In this study, patients with AC histology
of the proximal urethra showed better outcomes with
radiation (external beam and/or brachytherapy) alone
compared to surgery or combination therapy (i.e., surgery
combined with radiation). One concern when treating a
patient with proximal tumors is prostatic involvement. A
retrospective study of 1,506 patients with UC revealed
prostate involvement with UC is significantly associated
with the risk of urethral recurrence following radical
cystectomy (P<0.0001) (11); however, it is not clear in this
study whether this urethral involvement is due to PUC or
urethral carcinoma second to bladder cancer.

Distal PUC in men is often of type SCC and offers
better prognosis (13,21). Distal PUC is often treated
surgically with local excision or partial/total penectomy,
and distal PUC has more potential for penile preserving
surgeries such as hypospadia formation, urethroplasty, or
glansectomy with grafting than proximal tumors (3,18).
Although distal tumors are easier to detect and often present

© AME Medical Journal. All rights reserved.

Page 3 of 7

as earlier stages than their proximal counterparts, lymph
node involvement should always be assessed (3). Werntz
and colleagues (23) reviewed the effects of inguinal lymph
node dissection in men with SCC of the distal urethra.
They found that lymph node positivity was associated with
worse overall survival, and inguinal lymph node dissection
improves overall survival in patients with N1 or N2 disease.
They report that PUC (T'1-T4) has node involvement in 9%
of cases, and prophylactic inguinal lymph node dissection
should not be considered for NO disease.

Radiation therapy may be considered in addition to
surgery for treating distal PUC (3). Eng and colleagues (10)
showed that surgery alone was often the preferred treatment
for early stage SCC; however, Rabbani (22) noticed that
there is no significant difference in outcomes between
surgery alone and radiation alone for treating SCC. This
information may be due to the fact that distal SCC often
presents at earlier stages, so combination therapy may not
be necessary to treat the disease, and surgery or radiation
alone may be sufficient (3,10,22).

Female PUC

PUC in women is often treated with radical urethrectomy
including resection of all surrounding tissue from the
bulbocavernosus muscle to the bladder neck with urethral-
sparing surgery used if possible to maintain the integrity and
function of the urinary tract (3). Partial urethrectomy may
be considered over total urethrectomy to maintain urethral
integrity; however, one study found a 22% recurrence rate
after partial urethrectomy with a 5-year post recurrence
survival rate of 71% (24). A radical urethrectomy has shown
better prognosis than partial urethrectomy in this patient
population (24).

Dalbagni and colleagues (25) showed that combination
therapy was more effective than surgery alone at reducing
recurrence rates in women with PUC. This coincides
with a previous study of both men and women by Son and
colleagues (26) that showed combination therapy (with
a minimum pelvic radiation dose of 30.6 Gy; excluding
debulking surgical procedures) had improved overall
survival compared to surgery alone for treating PUC.
For early-stage disease, one study noted that combination
therapy effectively managed PUC in around one-half of
women, but this improvement was nonsignificant (27). This
nonsignificant improvement may be disputed from a small
single-center retrospective study that showed combination
therapy is associated with a 60% disease-free survival rate
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Table 2 Outcomes of surgical treatments for PUC. Types of outcomes are rate of urethral recurrence (UR), rate of 10-year cancer-specific

survival (CSS), and rate of 10-year overall survival (OS). Treatment results are compared with patients who received no treatment in the studies

Study Number of Treatment modality Outcomes Length of median
patients follow-up
Boorjian, Kim, et al. (2011) (11) 1,506 Radical cystectomy 5.6% UR 13.5 years
Dimarco, Dimarco, et al. (2004) (24) 26 women  Partial urethrectomy 50.9% UR; 60% CSS; 42% OS 12.8 years
27 women  Radical extirpation
Werntz, Riedinger, et al. (2018) (23) 725 men Inguinal lymph node dissection  Improved OS (P=0.002) -
(N1 or N2)
Rabbani (2011) (22) 227 men Radical excision Improved CSS (P<0.001) 2.5 years
78 men Surgery and radiation Improved CSS (P=0.017)
Son, Liauw, et al. (2018) (26) 1,785 Surgery 58% 3-yr OS 32 months
119 Radiation 44% 3-yr OS 26 months
302 Surgery and radiation 57% 3-yr OS 30 months
Dalbagni, Donat, et al. (2001) (25) 6 women Anterior pelvic exenteration and  50% metastasis; 33% UR 21 months
radiation
Peyton, Azizi, et al. (2018) (27) 13 women  Multimodal therapy Longer OS (36 vs. 16 months; -
P>0.05)
Gheiler, Tefilli, et al. (1998) (28) 21 Neoadjuvant chemotherapy, 60% 5-yr CSS -
radiation, with or without surgery
Smith, Hadway, et al. (2007) (18) 18 men Penile preserving surgery No local recurrence 26 months

PUC, primary urethral cancer.

for patients with later-staged T3+ PUC, but early-stage
disease may not require combination therapy for effective
treatment (28).

A summary of the studies included in this section are
shown in Table 2.

Salvage therapy

Salvage surgery is a treatment option for PUC recurrence.
Salvage surgery may involve more radical procedures than
first-line options in order to treat the recurrence. Urologists
must strongly consider the importance of psychosocial
well-being of a patient before performing radical genital
surgical procedures (e.g., urethrectomy or penectomy), and
reconstructive work should still be considered (16). A recent
retrospective study shows similar 3-year overall survival for
those receiving salvage surgery, salvage radiotherapy, or a
combination of salvage surgery and radiotherapy compared
to those who received first-line treatments without
recurrence (29).
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Chemotherapy, combined chemoradiation, and
targeted therapy

Gakis and colleagues studied the effects of chemotherapy
on survival in patients with advanced PUC (30). They
found that neoadjuvant chemotherapy and neoadjuvant
chemoradiotherapy improved overall survival in patients
with T3 and/or N+ PUC compared to those patients
who were treated with surgery with or without adjuvant
chemotherapy. Kent and colleagues (31) supplemented
these findings in their own retrospective study of
26 patients with SCC histology and T3+ PUC. In this study,
79% of patients showed complete response to combined
chemoradiation; out of these patients who showed complete
response, however, 42% had recurrence in a median of
12.5 months. The 5-year disease-free survival rate for these
treated individuals was 43.2% (with overall 5-year survival
at 52%). Appropriate planning should be considered when
developing a treatment regimen as neoadjuvant therapy is
significantly associated with 3-year relapse free survival (30).
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Targeted therapy has the potential to improve outcomes
in urethral cancer. A study by Foundation Medicine (32)
identified several clinically relevant genomic alterations
in patients with advanced urothelial cancer of the bladder
with CDKN2A altered in 34%, FGFR3 altered in 21%,
PIK3Ca altered in 20% and ERBB2 altered in 17% of cases.
Another study by Foundation Medicine (33) identified
clinically relevant genomic alterations in SCC of the penis
with CDKN2A altered in 40%, NOTCHI altered in 25%,
PIK3CA altered in 25%, EGFR altered in 20%, CCND1
altered in 20%, BRCA2 altered in 10%, RICTOR altered in
10%, and FBXW?7 altered in 10% of cases. Although these
studies only involve the urethra through secondary tumor
involvement, perhaps there is similar enough pathology
between penile and PUC SCC (and/or bladder and PUC
UC) where therapies targeting these mutations may have
positive outcomes on patients with PUC. Future genomic
studies should target PUC to determine if these clinically
relevant genomic alterations can be identified in PUC to
move towards targeted therapy in treating this rare and
often difficult-to-treat malignancy.

Prognosis

A study involving the Surveillance, Epidemiology, and
End Results (SEER)—18 registries database consisting of
250 men and 169 women diagnosed with PUC determined
that the most common histology for men was UC (53.6%),
followed by SCC (34.8%) and AC (11.6%); however, these
proportions differed for women with the most common
histology being AC (46.7%), followed by SCC (25.4%) and
UC (24.9%) (20). In general, women tend to have more
advanced tumors of AC type, and men tend to present with
UC (12,20,27,34-36). A study of 1,268 men and 869 women
with PUC determined a median survival rate of 49 months
with a 5-year survival rate of 46% and 10-year survival rate
of 31% (34). A small multicenter study noted that proximal
SCC had poor prognosis with only survival rate after being
treated with pan-urethrectomy and/or prostatectomy;
however, this study has limitations due to its retrospective
design and small sample size of 10 patients (37).

A large SEER database study by Abudurexiti and
colleagues (38) found that men are more likely to have
common PUC (1761 men versus 980 women; P<0.001);
however, women were more likely to have rare pathological
variants (117 men versus 140 women; P<0.001). This study
also found a mean overall survival time of 59 months for
the common pathological variants and 36 months for the
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rare pathological variants of PUC. This study noted that
there are statistically significant differences between age, T
stages and M stages on overall survival, but there were no
significant differences between race, gender, and N stages
on overall survival.

Recurrence free survival with PUC is significantly
associated with clinical nodal stage, tumor location, and age;
while overall survival is independently predicted by clinical
nodal stage alone (21,35). Thyavihally and colleagues (21)
found that survival was much higher for PUC of the
distal urethra versus proximal urethral at 72% and 36%,
respectively (P=0.02). Detection of asymptomatic PUC is
associated with lower stage disease and improved survival
when compared to symptomatic PUC (11). Therefore, it
seems that early detection is a key component to treating
early stage PUC and improving overall survival.

Previous studies debated whether multimodal therapy
has any significant benefit to improved overall survival
(10,27,37). Eng and colleagues (10) determined that
multimodal therapy has better prognosis on more advanced
tumor stages, and surgery alone was often a sufficient
therapy for early stage tumors; however, one limitation
to this study was that the most common histological
subtype in their patient population was SCC in both men
and women (i.e., this finding may not apply to AC or UC
histology). Other studies evaluated whether multimodal
therapy has proven benefit to treating PUC, but generalized
conclusions seem difficult to make due to difference in
outcomes depending on staging, grading, histology, and
anatomical difference between sexes. Current studies often
have limitations by being retrospective with small sample
sizes due to the rarity of the disease (11,20,27,34,35,37).

Conclusions

Surgery to treat PUC is moving from radical procedures
such as radical penectomy and radical urethrectomy
towards more conservative penile-sparing and urethra-
sparing procedures (3,18). Reconstructive procedures must
be considered when deciding on radical surgeries (such
as a radical penectomy) to preserve penile length and/or
urethral structure and function (16). Current literature
supports combination therapy when treating late stage
PUC in both men and women, but surgery alone is often
sufficient for early stage disease (25-28). Salvage surgery
and radiation is shown to have similar outcomes as first
line therapy in both men and women (16,29). Neoadjuvant
chemotherapy or chemoradiotherapy has been shown
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to improve overall survival in T3+ or N+ patients (30).
Targeted therapy has potential, but more studies need to
be done in order to identify the altered genes responsible
for PUC (32,33). Diagnosis of PUC remains a major
hurdle due to the elusiveness of proximal tumors in men to
physical exam, the overall lack of symptoms until late-stage
disease, and the misdiagnosis of early stage distal tumors
(8,11,13,19). Treating PUC is a multi-disciplinary effort
involving urologist, gynecologists, radiologists, radiation
oncologists, oncologists, and orthopedics in the case of
bone metastasis (3). The current literature has limitations
due to small sample size and retrospective study designs, so
future studies on PUC should aim to be prospective with
standardized treatment plans to make a stronger assessment
on the effectiveness of different therapies on treating PUC.
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