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Abstract: Primary urethral cancer (PUC) is a rare but highly aggressive malignancy
that causes malignant urethral obstruction. We conducted a literature review using
PubMed to identify original research studies that assessed the diagnosis and manage-
ment of primary urethral cancer. PUC affects men more than women, is more common
in African Americans than Caucasians, and is associated with history of chronic
inflammation and irritation of the urinary tract. Patients suspected of PUC should
undergo a complete work-up including cystoscopy, magnetic resonance imaging, and
biopsy. In men and women, surgical monotherapy ranging from organ-sparing to more
radical reconstructive procedures has adequate survival rates for early stage PUC and
has been shown to be similarly as effective as radiation monotherapy, while multimodal
therapy has become the standard of treatment for advanced stage PUC. Salvage surgery
or radiation therapy has been linked with increased survival rates. Nodal involvement at
the time of diagnosis is a negative prognosticator and should be treated with multi-
modal therapy. Further prospective studies with greater sample sizes and standardized
clinical trials would allow for greater consistency in evaluating the different treatment
modalities for PUC.

Keywords: chemotherapy, multimodal treatment, operative procedures, radiotherapy,

surgical procedures, urethral cancer

Introduction

Primary urethral cancer (PUC) is the principle cause of malignant urethral obstruc-
tion. Although rare, PUC is aggressive and becomes more difficult to treat if not
diagnosed early irrespective of race, gender, and location. Risk factors include
chronic inflammation and irritation of the urethra, human papilloma virus (HPV),
and for females, urethral diverticula. Urethral tumors are categorized based on
location and histology; work-up typically involves an extensive physical exam
with imaging. While surgery and radiation therapy remain the mainstay treatment
options for localized or early stage disease, advanced-stage disease typically
requires multimodal treatment.

Given the rarity of the disease, current studies in the literature are mostly retro-
spective analyses with small sample sizes and heterogenous cohorts. As a result, there
continues to be controversy regarding optimal treatment modalities. This article aims
to comprehensively describe the epidemiology, etiology, and clinical work-up for
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PUC. Further, we review the literature on treatment modal-
ities for PUC in the male and female urethra.

Methods

A literature review search was performed by a single
reviewer according to the PRISMA standards. PubMed
was used to identify manuscripts that evaluated manage-
ment and associated survival data for (1) PUC in the
anterior male urethra, (2) PUC in the prostatic urethra,
(3) PUC in the anterior female urethra, and (4) PUC in
the posterior female urethra.

The preliminary literature search identified 1151 poten-
tial articles. Exclusion criteria for articles included case
reports, nonsystematic reviews, letters, opinion, and manu-
scripts that were not pertinent to the topic of this review.
All included studies were in English. Each title and/or
abstract from the preliminary search was reviewed to
determine if it was pertinent to the topic of review. The
full text of 83 articles were screened for eligibility and 39
articles were included in this systematic review. (Figure 1)

Epidemiology

PUC accounts for less than 1% of all malignancies
worldwide.' > Based on a study from the National Cancer
Institute Surveillance, Epidemiology, and End Results
(SEER) database, the estimated prevalence of PUC in
North America is roughly 4.3 per million and 1.5 per million

for men and women, respectively.” While it has been pre-
viously reported that rates of PUC were more common in
females than males,* more recent studies have identified
a 2:1 male to female predominance.” Swartz et al demon-
strated that men and women greater than age 75 had a higher
incidence of PUC. In addition, there was a 2:1 predominance
of PUC in African-American men compared to Caucasian
men and a nearly 3:1 incidence rate of PUC in African-
American women compared to Caucasian women.

Etiology

Risk factors for PUC are multifactorial and differ slightly
between men and women. In men, chronic inflammation
from a history of sexually transmitted infections (specifi-
cally HPV-16), urethral stricture, irritation from intermit-
tent catheterization as well as history of radiation therapy
have all been shown to increase risk of PUC.””’ In women,
sexually transmitted infections and chronic inflammation
and irritation from urinary tract infections are risk factors
for developing PUC. In addition, urethral diverticula are
associated with an increased risk of developing female

PUC, especially adenocarcinoma.® '

Clinical Presentation

The male urethra is subdivided into anterior (fossa navi-
cularis, penile urethra, and bulbar urethra) and posterior
(membranous urethra, prostatic urethra) segments. The
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Figure | Flow diagram outlining article identification and selection based on PRISMA criteria.
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lymphatics from the anterior urethra drain sequentially
into the superficial and deep inguinal nodes and then into
pelvic lymph nodes (external iliac), while lymphatics from
the posterior urethra drain into the pelvic lymph nodes."'

Tumors of the male urethra are typically categorized by
location and histology. The bulbomembranous urethra is
most frequently involved, accounting for 60% of tumors,
followed by the penile and prostatic urethra. A SEER
study by Rabbani showed that urothelial carcinoma
(77.6%) made up the majority of primary urethral cancers,
followed by squamous cell (11.9%), adenocarcinoma
(5%), and other histologies (5.5%).'> Tumor histology
also varies depending on location within the urethra—
carcinomas in the prostatic urethra are primarily urothe-
lial/transitional cell in origin, while carcinomas in the
penile and bulbomembranous urethra are more likely to
be squamous cell."?

Men with PUC may present with obstructive or irrita-
tive voiding symptoms such as dysuria, decreased urinary
stream, urinary retention, and perineal pain.'* Other symp-
toms on presentation may include hematuria, urethral dis-
charge, general pelvic pain, penile or urethral mass,
stricture, or urethrocutaneous fistula.”'>~!7

The female urethra is much shorter than the male
urethra and is typically 3 to 4 cm in length. It is divided
into an anterior segment (distal third) and a posterior seg-
ment (proximal two thirds), which is an important distinc-
tion when considering surgical treatment. The proximal
third of the female urethra is lined by transitional urothe-
lium while the distal two thirds are lined by stratified
squamous urothelium. The lymphatics of the posterior
female urethra drain into the pelvic lymph nodes (internal
iliac, external iliac, and obturator lymph node chains)
while the anterior female urethra and labia drain into the
superficial and subsequently deep inguinal lymph nodes.'®

In contrast to urethral cancer in males, PUC in the
female typically occurs along the entire length of the
urethra.'* Furthermore, with regards to histology, urothe-
lial carcinoma is the most common tumor type in female
PUC (30-45%), followed by adenocarcinoma (29%) and
squamous cell carcinoma (19-28%) according to SEER
data and a study from the Netherlands National Cancer
Registry.'®  The
(0.26-1.4 cases/million person years; PY) is higher than

incidence rate of adenocarcinoma
urothelial carcinoma (0.12-0.7 cases/million PY) and
squamous cell carcinoma (0.12-0.76 cases/million PY)
among females age 35-64. However, among women
65-84 years of age, the incidence rate of adenocarcinoma

(1.5—1.6 cases/million PY)) drops below urothelial (2.1-3.7
cases/million PY) and squamous cell carcinoma (1.9-2.9
cases/million PY).?

PUC adenocarcinoma is observed more often in
women than men and is thought to arise from Skene's
ducts.?® The two predominant histologic subtypes of ade-
nocarcinoma are clear cell and columnar/mucinous. The
clear cell subtype arises from the distal aspect of the duct
and can be positive for prostate specific antigen (PSA)
whereas the columnar/mucinous subtype arises from the
proximal aspect of the duct, is similar to colonic or endo-
cervical adenocarcinoma, and is carcinoembryonic antigen
positive.*!

The majority of women diagnosed with PUC are symp-
tomatic at the time of presentation, with greater than 70%
of women reporting recurrent urinary tract infections, irri-
tative voiding symptoms, or dyspareunia, while obstruc-
tive voiding and hematuria are less common presenting
symptoms.22

Clinical Evaluation

Clinical evaluation of patients with symptoms concerning
for PUC begins with a thorough physical examination of
external genitalia including a rectal exam for men and
pelvic examination with palpation of the urethra in
women. Evaluation of the inguinal region for lymphade-
nopathy in both sexes is essential.” Voided urine cytology
is not a robust marker for PUC both in males and females,
as a positive cytology has been noted in 59% of patients
with biopsy-proven PUC.?* Instead, work-up for suspected
PUC often includes bimanual examination under anesthe-
sia and cystoscopy, which may be useful in clinical staging
of the disease. Tissue diagnosis of a urethral lesion is
mandatory prior to pursuing treatment. Distal lesions can
simply be excised for tissue diagnosis; however, proximal
tumors can be more challenging to biopsy. Several techni-
ques have been described including cystoscopy with cold-
cup biopsy forceps or transurethral/percutaneous approach
using a 14-gauge Temno biopsy needle.’ Urothelial tumors
of the prostatic urethra can be biopsied with resectoscope
loop, taking care to avoid resection distal to the verumon-
tanum so as not to injure the external sphincter.**

With regard to imaging, a computed tomography (CT)
scan of the chest, abdomen, and pelvis is highly recom-
mended for evaluating cancer involvement in the soft
tissue and lymph nodes, as well as identifying distant
metastases. The CT scan should include pre and postcon-
trast images along with delayed series to allow for
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evaluation of the entire urinary tract. More recently, mag-
netic resonance imaging (MRI) has been shown in the
literature to be a superior imaging modality for staging
initial disease due to its high sensitivity for assessing local
tumor involvement, as well as to evaluate response to

chemoradiation therapy.*>-*

Staging

Male and female PUC are both staged according to the
tumor, nodes, and metastases (TNM) classification system
(Table 1).*” Similar to other malignancies, it is based on
depth of invasion of the primary tumor and the presence
and absence of regional lymph node involvement and
distant metastases. A further distinction of PUC that is
not directly measured by the TNM staging system is
tumor location in the urethra, which is an important factor
in determining PUC outcomes.” PUC tumors occurring in
the prostatic, membranous, and bulbar urethra are histori-
cally referred to as “proximal”, while tumors involving the
penile urethra and fossa navicularis are referred to as
“distal”.

Management and Outcomes
Male Anterior Urethral Cancer
Penile Urethra
Tumors of the penile urethra are particularly amenable
to surgical resection. The extent of surgical resection
varies from distal urethrectomy for tumors of the distal
penile urethra or fossa navicularis to complete urethrect-
omy with perineal urethrostomy for proximal penile
urethral lesions. Partial or total penectomy can be uti-
lized if necessary in order to achieve a negative margin
of 5 mm.**°

Smith et al have further highlighted options for
penile preserving surgery in a retrospective study of
18 patients with tumors limited to the meatus, fossa
navicularis and penile urethra. For tumors at the ure-
thral meatus, a hypospadic meatus was created to allow
for application of topical 5-fluorouracil cream (n=3).
Fossa navicularis and distal penile urethral tumors
were managed with a two-stage Johanson urethroplasty
(n=4). Patients with tumors invading the glans under-
went glansectomy (n=3), while tumors with more
extensive involvement of the glans and distal corpora
cavernosa underwent glansectomy with distal corpor-
ectomy and hypospadias formation (n=6). Large tumors
of the distal penile urethra or those with multifocal

disease were managed with distal urethrectomy,

Table | Tumor, Nodes, and Metastases (TNM) Classification of
Urethral Carcinoma

Male and Female Urethra

T: Primary tumor

Tx | Primary tumor cannot be assessed

TO | No evidence of primary tumor

Ta | Noninvasive papillary carcinoma

Tis | Carcinoma in situ

T1 | Tumor invades subepithelial connective tissue

T2 | Tumor invades any of the following: corpus spongiosum,
periurethral muscle

T3 | Tumor invades any of the following: corpus cavernosum,
anterior vagina

T4 | Tumor invades other adjacent organs

Prostatic urethra

T: Primary tumor

Tx | Primary tumor cannot be assessed

TO | No evidence of primary tumor

Ta | Noninvasive papillary carcinoma

Tis | Carcinoma in situ involving prostatic urethra or periurethral or
prostatic ducts without stromal invasion

Tl | Tumor invades urethral subepithelial connective tissue
immediately underlying the urothelium

T2 | Tumor invades prostatic stroma surrounding ducts either by
direct extension from the urothelial surface or by invasion from
prostatic ducts

T3 | Tumor invades the periprostatic fat

T4 | Tumor invades other adjacent organs

N: Regional lymph nodes

Nx | Regional lymph nodes cannot be assessed

NO | No regional lymph node metastasis

NI | Single regional lymph node metastasis in the inguinal region or
true pelvis (perivesical, obturator, external or internal iliac) or
presacral lymph node

N2 | Multiple regional lymph node metastases in the inguinal region
or true pelvis (perivesical, obturator, external or internal iliac)

or presacral lymph node

M: Distant metastasis

MO | No distant metastasis
MI | Distant metastasis

Notes: American Joint Committee on Cancer. The AJCC cancer staging manual,
8th edition. Am Coll Surg. 2018. Used with permission of the American College of
Surgeons, Chicago, lllinois. The original source for this information is the AJCC
Cancer Staging System (2020).27

excision of any involved tunica albuginea and creation
of a perineal urethrostomy (n=2). No local recurrences
were observed at a median follow-up of 26 months,
however, four patients had progression with regional
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lymph node involvement and two patients died of
disease.*”

Radiation may be offered to patients with earlier stage
disease who decline surgery and prefer an organ sparing
approach, however, there are sparse data on outcomes.
Patients should be counseled that radiation is associated
with a risk of skin necrosis, fistula, and urethral stricture
that may ultimately require surgical intervention.®'

Combination chemoradiation is an option for patients
with advanced disease who desire a potentially organ
sparing treatment or are poor surgical candidates.
Cohen et al initially developed a chemoradiation regimen
that was adapted from the Nigro protocol for squamous
cell carcinoma of the anus.***® This consisted of two
cycles of 5-fluorouracil and mitomycin C with concurrent
external beam radiation therapy to the genitalia, peri-
neum, inguinal and external iliac lymph nodes.** Kent
et al later provided updated data from the same institu-
tion that included 29 patients, of which 88% had >T3
disease or lymph node metastasis.'”> Tumors arising from
the penile urethra were present in 12 (41%); however,
outcomes were not stratified by tumor location. Disease-
free survival at five years was 43% and the five-year
overall survival was 52%. Patients that did not respond
to chemoradiation and those with disease recurrence

underwent consolidation salvage surgery. It is important
to note that all patients with appreciable disease-free
survival developed radiation induced urethral strictures
(Table 2).

Distinct from penile cancer, clinically enlarged lymph
nodes at the time of initial presentation of PUC are less
likely to represent inflammation and more likely to be
associated with metastatic disease.** Further, there is no
clear role for prophylactic inguinal lymphadenectomy for
PUC of the penile urethra in the setting of clinically
negative lymph nodes. Palpable inguinal lymph nodes
can be controlled with neoadjuvant chemotherapy fol-
lowed by inguinal lymphadenectomy.’® An alternative is
upfront chemoradiation for node-positive disease followed
by salvage surgery for nonresponders or those with recur-
rent disease. The latter approach potentially reduces the
number of patients requiring surgery and its associated
morbidity. "

Bulbar Urethra

The surgical approach to primary urethral cancer of the
bulbar urethra is determined by tumor stage. Transurethral
resection can be appropriate for low stage lesions, however,
repeat transurethral resection is required to ensure accurate
staging. T2 tumors, if treated surgically, should be managed

Table 2 Management Options for Male Primary Urethral Cancer (PUC) by Anatomic Location

Location Extent of Disease

Management Options

Penile urethra Localized disease

® Organ-sparing surgery if negative margin possible

® Radiation therapy if decline surgery

Advanced disease ® Multimodal therapy Two cycles 5-fluorouracil and mitomycin C, concurrent radia-

tion, consolidation surgery for nonresponders

Bulbar urethra <TI ® Consider transurethral resection

2T2 ® Multimodal therapy Two cycles 5-fluorouracil and mitomycin C, concurrent radia-
tion, consolidation surgery for nonresponders

® Neoadjuvant platinum-based chemotherapy and surgery®

Prostatic urethra (primary

urothelial carcinoma)

No stromal invasion ® TURP and BCG

® Cystoprostatectomy with lymphadenectomy for recurrence or progression

stromal invasion

Extensive ductal or ® Cystoprostatectomy with lymphadenectomy

Note: *Surgery can include total penectomy, urethrectomy, possible cystoprostatectomy and pelvic lymphadenectomy.
Abbreviations: TURP, transurethral resection of the prostate; BCG, bacille Calmette-Guerin.
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with total penectomy and urethrectomy with possible cysto-
prostatectomy, and pelvic lymphadenectomy.?*> In some
cases, resection of the inferior pubic ramus is required to
achieve negative margins.* In select patients, organ pre-
servation involving prostatourethrectomy with preservation
of the glans and corpora cavernosa followed by chemora-
diation has been described.”’

Pathologic lymph node metastasis is a poor prognostic
factor with a lower overall and cancer-specific survival.>®
At the time of cystoprostatectomy, a template for pelvic
lymphadenectomy similar to that of bladder urothelial cell
carcinoma (UCC) can be utilized. However, tumors that
extend from the bulbar urethra into the penile urethra may
require both inguinal and pelvic lymphadenectomy.'**’

The low survival rates for surgical monotherapy (0—
40%) and primary radiation monotherapy (five-year survi-
val of 0-25%) have prompted investigation of multimodal
treatment approaches.'>!” 492 Dalbagni et al described
their single institution experience with PUC that included
40 patients managed with surgery and six managed with
radiation and salvage surgery. Tumors located in the bul-
bar and penile urethra were included (61% and 39%
respectively). Five-year overall survival for the entire
study cohort was 42% and was significantly lower for
those with invasive vs superficial disease (36% vs 83%)
and bulbar vs distal tumors (26% vs 69%). It was con-
cluded that surgical monotherapy is inadequate, particu-
larly for invasive disease.'” Therefore, multimodal therapy
consisting of a combination of surgery, chemotherapy and
radiation is often necessary.

The protocol of concurrent radiation, 5-fluorouracil,
and mitomycin C that was developed by Cohen et al has
been applied to bulbar urethral tumors as well.*> The
previously discussed study by Kent et al also included 17
men (59%) with bulbomembranous PUC."" Survival out-
comes were not stratified by tumor location. However, the
findings remain applicable to men with advanced disease
of the anterior urethra. All three patients who underwent
salvage surgery for nonresponse to chemoradiation died of
disease and two/six patients (33%) that underwent salvage
surgery for recurrence died of disease. Complications of
salvage surgery occurred in 44% of patients, which high-
lights the challenges of salvage surgery in the postradia-
tion setting.

Dayyani et al studied a cohort of 44 patients (64%
female) that underwent treatment with platinum based
chemotherapy for advanced PUC. A notable proportion
of patients in this study had positive lymph nodes (43%)

and 16% had distant metastatic disease. Surgery with
adjuvant or neoadjuvant chemotherapy (n=28) resulted in
an improved overall survival relative to chemotherapy
alone (46.9 months vs 21.7 months, p=0.02). Specifically,
neoadjuvant chemotherapy followed by surgery (n=21)
had a median overall survival of 25.6 months. The likely
presence of selection bias makes comparison of overall
survival rates between those receiving neoadjuvant and
adjuvant chemotherapy difficult. However, the authors
advocate for neoadjuvant chemotherapy to downstage the
tumor prior to surgery, which may improve the success of
surgery. Further, neoadjuvant chemotherapy avoids treat-
ment delays due to postoperative complications that may
exist in the setting of adjuvant chemotherapy.**

For men with T2 disease and clinically negative lymph
nodes, the National Comprehensive Cancer Network
(NCCN) guidelines recommend consideration of neoadju-
vant chemotherapy or chemoradiation followed by ure-
threctomy with or without cystoprostatectomy and pelvic
lymphadenectomy. Positive pathologic nodes or >pT3 dis-
ease can be managed with adjuvant chemotherapy or che-
moradiation. Men with clinical T3 or T4 disease without
clinically positive lymph nodes should preferably undergo
chemoradiotherapy with or without consolidative surgery.
Chemoradiation or chemotherapy with or without consoli-
dative surgery are options for men with clinically node
positive disease.?’

In cases of recurrent PUC, there appears to be a benefit
of salvage therapy. In a multi-institutional study by Gakis
et al, the location of disease recurrence affected overall
survival. The three-year overall survival was highest for
no recurrence (86.5%) followed by urethral recurrence
(74.5%) and nonurethral recurrence (48.2%, p<0.05).
Salvage therapy consisting of surgery or radiation with
or without surgery resulted in a three-year overall survival
(84.9% and 71.6% respectively) that was similar to
patients without disease recurrence (86.7%, p=0.65). In
addition, salvage therapy had a significantly improved
three-year overall survival compared to patients with
recurrence and no salvage therapy (38.0%, p<0.05)
(Table 2).*

Primary Urothelial Cancer of the Prostatic Urethra

Prostatic urethral UCC is most commonly associated with
synchronous involvement of the bladder. Cystoprostatectomy
specimens of men with aggressive bladder cancer demonstrate
synchronous prostatic UCC in 21-39% of cases.**** In addi-
tion, the prostate can be a site of UCC relapse after intravesical
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therapy for high risk, non-muscle invasive bladder tumors in
39% of patients.*® In contrast, primary prostatic UCC occurs
in less than 4% of cases.

The management of urothelial carcinoma of the pros-
tate is similar to that of urothelial carcinoma of the blad-
der. As such, the approach to treatment is determined by
the invasiveness of the tumor and ranges from transure-
thral resection of the prostate (TURP) with bacille
Calmette—Guerin (BCG) to radical cystoprostatectomy
with extended lymphadenectomy. One of the challenges
of the existing literature is that many studies include
patients with concomitant bladder cancer, which makes it
difficult to determine the isolated impact of UCC within
the proximal urethra and prostate. It is important to note
that UCC of the prostate is a distinct entity from the more
aggressive proximal urethral squamous cell carcinoma or
adenocarcinoma and requires a completely different treat-
ment strategy as reviewed earlier.

Organ Sparing Therapy
Organ sparing therapy can be utilized for prostatic UCC
without stromal invasion. This involves an aggressive
TURP to remove all visible tumor followed by BCG
delivered in once weekly instillations for six weeks.
While data on the efficacy of TURP with BCG comes
from several small, single institutional studies,
a complete response has been demonstrated in 58—100%
of patients.*’ ! The majority of these patients benefit from
organ preservation as the minority (18-28%) ultimately
require cystoprostatectomy for disease recurrence or
progression.**>° Overall survival at a median follow-up
of 27-90 months is 66-91%.**>°

The data on BCG without TURP for patients with
carcinoma in situ of the prostatic urethra are limited.
A small study (n=18) by Palou et al identified
a complete response in 77% of cases. At a median follow-
up of 31 months, cystectomy was required in 17% and
overall survival was 89%.% Gofrit et al identified signifi-
cant improvement in complete response among patients
that had TURP with BCG compared with BCG alone
(95% vs 66%). Given the sparse data for BCG monother-
apy, TURP with BCG is recommended for patients with

mucosal and limited ductal involvement (Table 2).>°

Cystoprostatectomy

Initial cystoprostatectomy should be offered to patients
with prostatic UCC that has extensive ductal involvement
or stromal invasion.” In addition, patients who fail TURP

with BCG should undergo cystoprostatectomy.”® Stromal
invasion is associated with a lower five-year overall survi-
val relative to prostatic urethral and ductal involvement
(25% vs 45%, p=0.024), thus justifying more aggressive
management with cystoprostatectomy.>> Among men with
prostatic stromal invasion that underwent cystoprostatect-
omy, a lymph node mapping study found positive lymph
nodes in 50% of patients with notable lymph node invol-
vement above the bifurcation of the iliac vessels.>*
Therefore, an extended lymph node dissection template
has been recommended.”® Neoadjuvant chemotherapy
consisting of methotrexate, vinblastine, doxorubicin, and
cisplatin can provide downstaging and complete remission
in 40% and 60% of patients with T2 to T4ANOMO UCC of
the prostate respectively.’

Female Primary Urethral Cancer
Anterior Urethra
The management of anterior female PUC depends on the
extent of tumor involvement. Endoscopic resection or laser
therapy can be utilized for small, distal urethral tumors. In
addition, partial urethrectomy is an alternative option for
small, exophytic anterior urethral tumors. However, the
data on local control with single modality urethral sparing
approaches is underwhelming. A small observational study
by DiMarco et al found a five-year disease-specific survi-
val of 66% and five-year crude survival of 64%. The most
common complications were related to urinary continence
with 42% developing new stress incontinence and 8%
experiencing urinary retention.>®

Bladder sparing surgical therapy has been described for
carefully selected advanced anterior urethral tumors. This
involves transvaginal radical urethrectomy with the limits
of resection being the bulbocavernosus muscles bilaterally
along with all adjacent periurethral soft tissue from the
pubic symphysis to the bladder neck. The bladder neck is
then closed and a catheterizable channel such as an appen-
dicovesicostomy is created.'**® Radical urethrectomy can
offer the greatest opportunity for local cure in women with
localized anterior PUC.*®

Radiation therapy using brachytherapy, external beam
radiation therapy, or both is an acceptable organ-sparing
alternative to surgery in women with PUC.>® Five-year
survival for anterior tumors is 71-74%.°"% However,
complications of radiotherapy can be notable and are
observed in 16-49% of patients. Such complications
include perineal desquamation, urethral stricture, radiation

cystitis, and vesicovaginal fistula (Table 3).%7-°
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Table 3 Management Options for Female Primary Urethral
Cancer (PUC) by Anatomic Location

Location Management Options
Anterior ® Endoscopic resection
urethra ® |Laser therapy
® Partial urethrectomy
® Radical urethrectomy
® Radiation therapy
Posterior ® Multimodal therapy Chemotherapy, radiation,
urethra anterior pelvic exenteration®
® Neoadjuvant platinum-based chemotherapy and
anterior pelvic exenteration®

Note: *Surgery can include cystectomy, urethrectomy, hysterectomy, oophorect-
omy, pelvic lymphadenectomy.

Posterior Urethra
In contrast to PUC of the anterior urethra, PUC involving
the posterior female urethra has a lower five-year overall
(54% vs 25%) and disease-specific survival (69% vs 46%)
among patients undergoing treatment with surgery, radio-
therapy, or combined modalities.”? Surgical management
involves anterior pelvic exenteration and includes cystect-
omy, urethrectomy, hysterectomy, oophorectomy, and
extended pelvic lymphadenectomy.®® The addition of vul-
var or vaginal resections may also be necessary in order to
achieve a negative margin.*® A single study by Dalbagni
et al described a median survival after cystectomy of 36
months.”? Another single institution series of 27 patients
who underwent complete extirpative surgery noted a five-
year crude and disease specific survival of 39% and 52%
respectively.”® However, some of the patients had adjuvant
radiation and/or chemotherapy, making it difficult to eval-
uate the outcomes of radical surgical therapy alone.
Radiation monotherapy has been described as an alter-
native to radical surgery. Milosevic et al described their
experience with external radiation with and without bra-
chytherapy for women with PUC. Among the 27 patients
included in the study, 56% had proximal urethral involve-
ment. Relapse-free rate was 37% and cause-specific survi-
val was 20% over the median follow-up of 7.6 years.
While the addition of brachytherapy to external radiation
did improve local control, there was no improvement in
cause-specific survival among women with proximal ure-
thral involvement, advanced stage disease or tumors
extending into adjacent organs.>® Retrospective data sug-
gest that there is no difference in the rate of local recur-
rence following radiation vs surgery.22

As previously discussed, complications of radiotherapy
are not uncommon. An MD Anderson series of 55 women
with anterior or posterior PUC noted radiation-associated
complications in 49%. Overall, urethral stricture occurred
in 20%, fistula or necrosis in 18%, and cystitis or hemor-
rhage in 11%.%’

Multimodal therapy including a combination of che-
motherapy, radiation, and surgery may provide the most
benefit for women with advanced PUC, however, the
specific combination or sequence of modalities remains
to be elucidated. In the series by Dalbagni et al, neoadju-
vant radiation followed by surgery was shown to signifi-
cantly improve local recurrence-free survival.?? As
discussed earlier (male bulbar urethra section), a study
by Dayyani et al that included a cohort both of men
(36%) and women (64%) with advanced PUC found that
neoadjuvant platinum-containing chemotherapy regimens
followed by surgery provided an overall survival benefit
relative to chemotherapy alone. Specifically, among the
nine patients that had lymph node metastasis at the time
of diagnosis, 44% were disease free at three-year follow-

up (Table 3).>*

Management of Lymph Nodes in Female PUC

Similar to male PUC, grossly positive lymph nodes are
often indicative of metastatic disease and necessitate
treatment.'> Management options recommended by the
NCCN include chemoradiation alone vs chemoradiation
or chemotherapy with or without consolidation
lymphadenectomy.*’

Nodal surveillance following management of the pri-
mary tumor is important. In a study from MD Anderson of
73 women with clinically negative lymph nodes who
underwent radiation therapy to the primary tumor, nine
developed nodal disease, of which only two patients
survived.>” This has led some to call for further investiga-
tion of prophylactic management of clinically negative

lymph nodes."?

Conclusion

PUC of the male and female urethra is exceedingly rare.
As a result, the available data on the treatment of PUC is
limited to studies with small sample sizes, retrospective
design, and heterogenous cohorts. The current approach to
treatment of PUC based on these data is largely deter-
mined by the location and extent of the tumor. Organ
sparing approaches can be utilized for carefully selected
patients with superficial and distal urethral lesions,
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whereas more advanced disease should be managed with

multimodal therapy.

Ultimately, a significant knowledge gap remains in the

treatment of PUC. The low incidence of disease should

prompt future studies to focus on multi-institutional colla-

borations that are better powered to investigate specific

treatment modalities and identify an optimal multimodal

treatment strategy.
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