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Chmcopathologlcal dlagnoms of the vagmal and uterocervical recurrence of urothehal
carcinoma following cystectomy

Naoki Matsuoka - Shinichi Ookame - Atsumi Kojima * Yuko Shiroyama
 Takashi Matsumoto + Takashi Yokoyama + Takayoshi Nogawa

Sikoku cancer center, department of gynecology
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Upper urinary tract cancer often spreads to the lower urinary tract, although vaginal recurrence of urothelial
carcinoma following surgery is rare. We report a case of vaginal and uterocervical recurrence of urothelial
carcinoma following cystectomy with chmcopathologlcal diagnosis. The patient was a 74-year-old woman with
a history of right upper urinary tract cancer. She underwent right nephroureterectomy when she was 71
years old, and after 2 years, she underwent cystectomy because ¢f recurrence in the bladder. After 1 year
of observation without treatment, she experienced vaginal bleeding, and papillary tumors spread throughout
the vagina. The cytodiagnosis of the vagina was class V, and the histopathological diagnosis of the biopsy
was transitional cell carcinoma (TCC). She underwent hysterectomy, bilateral salpingo-oophorectomy, and
total vaginectomy. From the uterine cervix and vagina, the growth of papillary and immature cells similar
to TCC was observed. Immunohistochemical analysis demonstrated intense reactivity of tumor cells for both
cytokeratin 7 (CK7) and cytokeratin 20 (CK20), indicating that the TCC cells were of urinary tract origin.
Histological and immunohistochemical examinations of the vagina revealed the recurrence of urothelial
carcinoma. This case suggests the importance of careful, regular gynecologlcal examinations in patients Wlth a
history of TCC. -
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Review

Contemporary management of endometrial cancer

Jason D Wright, Nicanor | Barrena Medel, Jalid Sehouli, Keiichi Fujiwara, Thomas J Herzog

The treatment of endometrial cancer has changed substantially in the past decade with the introduction of a new
staging system and surgical approaches accompanied by novel adjuvant therapies. Primary surgical treatment is
the mainstay of therapy but the effectiveness and extent of lymphadenectomy has been challenged, and its
acceptance as a routine procedure varies by country. The role of radiation has evolved and chemotherapy has been
incorporated, either alone or combined with radiation, to treat the many patients in whom cancer recurs because of
a tumour outside the originally radiated pelvic and lower abdominal area. Use, of traditional adjuvant
chemotherapeutics has been challenged in clinical trials of new agents with improved side-effect profiles. Novel
agents and targeted therapies are being investigated. Research into genetic susceptibility to endometrial cancer and
the potential genetic aberrations that might translate into therapeutic interventions continues to increase.
Substantial global variability in the treatment of endometrial cancer has led to examination of long-accepted norms,
which has resulted in rapidly changing standards. International cooperation in clinical trials will hasten progress in

treatment of this ubiquitous cancer.

Introduction

Endometrial cancer is a major cause of morbidity and
mortality for women worldwide, with nearly 200000 cases
diagnosed every year; it is the seventh most common
malignancy.! Incidence differs between regions: it is the
most common cancer of the female genital tract and the
fourth most common cancer after breast, lung, and
colorectal cancers in North America and Europe.”

Most women with endometrial cancer are diagnosed
at an early stage with uterine-confined tumours, often
after having vaginal bleeding. Despite the overall
favourable prognosis of endometrial cancer, some women
have aggressive neoplasms such as high-grade or deeply
invasive lesions, or tumours consisting of non-endo-
metrioid cells such as papillary serous or clear cells, and
are at substantial risk of recurrence and death. Prognostic
factors include age, race, stage, grade, ploidy, depth of
invasion, tumour size, receptor status, and cell type.* The
most common pattern of presentation is postmenopausal
bleeding, and diagnosis is generally via endometrial
biopsy or dilatation and curettage (figures 1, 2).

Endometrial cancer occurs most frequently in post-
menopausal women. The most important risk factor for
endometrial cancer is exposure to unopposed oestrogen.
Case-control studies™ have suggested that the risk for
women who use unopposed oestrogen is two-times to
ten-times higher than for non-users. As a result of the
production of oestrone by adipose tissue, obesity is also
an important risk factor for endometrial cancer” Results
of a meta-analysis® showed that endometrial cancer was
one of the cancers most strongly associated with obesity.
Similarly, tamoxifen is associated with a slightly increased
risk of endometrial cancer. In women with breast cancer
using tamoxifen, the relative risk for the development of
endometrial cancer compared with controls was 7-5
(1-6/1000 vs 0-2/1000).?

Although most endometrial cancers are thought to be
sporadic, some women have a genetic predisposition
for the disease. The most common genetic syndrome
associated with endometrial cancer is hereditary

non-polyposis colorectal cancer syndrome (HNPCC) or
Lynch syndrome,® which is an autosomal dominant
cancer-susceptibility syndrome. It is most often due to
an inherited mutation in one of the DNA mismatch
repair genes MLHI1, MSH2, MSH6, or PMS2»*"
Endometrial cancer associated with HNPCC occurs in
young women." The lifetime risk of endometrial cancer
in women with HNPCC has been estimated at
40-609.%"

Endometrial cancers have been broadly classified into
two types." Type I neoplasms, which are most com-
mon, include endometrioid adenocarcinomas. Type I
neoplasms generally arise from atypical endometrial
hyperplasia and are oestrogen dependent. Type II neo-
plasms include more aggressive histological variants
such as clear-cell and serous carcinomas and uterine
carcinosarcomas. Non-endometrioid tumours are less
common than endometrioid tumours but are associ-
ated with disproportionately high mortality. Our Review
focuses on type I endometrial tumours. Treatment
frameworks for endometrial cancer have changed sub-
stantially in the past decade because traditional
modes of management have been challenged, and
novel approaches have emerged. Several initiatives
designed to improve outcomes are being assessed. We
discuss unresolved issues about the route and extent of
surgical staging, use of adjuvant therapy for patients
at intermediate and high risk, and treatment of recur-
rent disease.

Search strategy and selection criteria

We searched Medline, Current Contents, and PubMed,
between Jan 1, 1980 and Jan 31, 2011 with the search terms
“uterine cancer” and “endometrial cancer”. We included
select references from articles identified by this strategy. We
included only papers published in English between 1980
and 2010, plus abstracts converted to final publications up
to Nov 15, 2011,
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Figure 1: Endometrial adenocarcinoma

(A) Tumour invading 60% into the uterus wall. (B) Micrograph of well differentiated endometrioid type

adenocarcinoma. The tumour has endometrial glands and stroma. Magnification x40.

Figure 2: Transvaginal ultrasound of the uterus
Cross-sectional image of the uterus shows a thickened endometrial lining (12-3 mm) characteristic of
endometrial cancer.

IVA Tumour invasion of bladder or bowel mucosa, or both

Description

Stage Tumour confined to the corpus uteri

A No or less than half myometrial invasion

B Invasion equal to or more than half of the myometrium
Stage I Tumour invades cervical stroma, but does not extend beyond the uterus*
Stage Il Local or regional spread of tumour, or both

A Tumour invades the serosa of the corpus uteri or adnexae, or botht

B Vaginal or parametrial involvement, or botht

e Metastases to pelvic or para-aortic lymph nodes, or botht

ncy Positive pelvic nodes

ne2 Positive para-aortic lymph nodes with or without positive pelvic lymph nodes
Stage IV Tumour invades bladder, or bowel mucosa, or distant metastases, or all three

\7:3 Distant metastases, including intra-abdominal metastases or inguinal lymph nodes, or both

" At all stages, tumour grade can be 1, 2, or 3. *Endocervical glandular involvement should be considered only as stage |
and ne longer as stage Il. tPositive cytology has to be reported separately without changing the stage.

cancer, 2009%

Table 1: International Federation of Gynecology and Obstetrics staging system for endometrial

Pathological factors and staging

Spread to the regional lymph nodes is the most important
prognostic factor for women with endometrial cancer."
A series of surgicopathology studies associated several
uterine risk factors including tumour grade, myometrial
invasion, lymphvascular space involvement, and cervical
stromal invasion with an increased risk of nodal metastasis
and decreased survival.*** For example, the risk of lymph-
node metastasis is five-times greater in women with
deeply myoinvasive tumours than in those with super-
ficially invasive neoplasms. Poorly differentiated cancers
are six-times more likely to spread to the regional
lymphatics than are well differentiated lesions.* The
presence or absence of nodal disease and uterine risk
factors affect the choice of adjuvant treatment for women
with endometrial cancer. The importance of uterine risk
factors and nodal metastasis was recognised in 1988, when
the staging criterion for endometrial cancer was changed
from a dlinical to a surgical staging system. In 2009, the
International Federation of Gynecology and Obstetrics
further modified this classification system (table 1).%

Primary surgical treatment

Historically, hysterectomy was often preceded by
intracavitary radiation but this approach has been
replaced by initiatives to stage patients surgically to
avoid unnecessary use of radiotherapy. Furthermore,
traditionally almost all investigations were done via
laparotomy whereas many operations worldwide are
now done by minimally invasive techniques, where
availability of technology allows. Vaginal hysterectomy
is another option, but this approach restricts exploration
of the abdominal cavity, peritoneal washing procure-
ment, lymph-node dissection, and omentectomy as
indicated. Issues of contention are the route and role of
comprehensive staging, specifically whether and to
what extent lymph-node dissection is necessary, and
whether ovaries should be preserved in some patients.
Many women with endometrial cancer are elderly and
have several medical comorbidities. Therefore, both the
primary surgical treatment and adjuvant therapy must
be tailored accordingly.

Although the main route of spread for endometrial
cancer is through lymphatic dissemination, the role of
lymphadenectomy for women with early stage
endometrial tumours is controversial. Some gynaeco-
logical oncologists advocate selective lymph-node
sampling in women at high risk for nodal metastases
(with high-grade or deeply invasive tumours) whereas
others recommend routine systematic lymphadenectomy
in all patients. Strategies using selective nodal assessment
are potentially limited by the difficulty in prediction of
the depth of tumour invasion and final tumour grade
intraoperatively®® In a report of 181 patients with a
preoperative diagnosis of grade 1 endometrial tumours,
19% of the tumours were upgraded and 18% of patients
were upstaged on final pathology® Proponents of
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lymphadenectomy have argued that the procedure
provides important diagnostic information that best
selects optimum delivery of adjuvant therapy.®

Several studies have investigated the therapeutic
potential of lymphadenectomy and its effect on survival.
The necessary extent of nodal dissection is debated.
Fotopoulou and colleagues® recorded high rates of
metastasis in para-aortic nodes even above the level of the
inferior mesentericartery. Althoughresults of retrospective
reports suggest that survival is improved in women who
undergo extensive nodal dissection,”® results of two
randomised trials®* did not show a survival benefit for
the procedure”* The multinational ASTEC (A Study in
the Treatment of Endometrial Cancer) trial randomly
assigned more than 1400 women to hysterectomy and
salpingo-oophorectomy with or without lymphaden-
ectomy. After surgery patients underwent a second
randomisation into a radiotherapy trial. The investigators
recorded no benefit for lymphadenectomy in either overall
or recurrence-free survival.* Another study of more than
500 women reached similar conclusions.® Although critics
have pointed out several methodological flaws of the
studies such as the absence of quality control for the
lymphadenectomy, findings from these studies have
raised questions about the therapeutic role of lympha-
denectomy in endometrial cancer.” Both trials reported
small but statistically significant increases in the rates
of perioperative complications and operative times
with lymphadenectomy.®* To decrease the morbidity of
lymphadenectomy several studies have examined sen-
tinel lymph-node dissection. Estimates of sensitivity
and specificity for the detection of metastatic disease
have varied widely and the technique is considered
experimental.®

Hysterectomy and bilateral salpingo-oophorectomy
are the foundation of treatment of endometrial cancer.
The method by which this operation is done has
changed substantially during the past decade in most parts
of the world as both laparoscopic and robotic approaches
have been shown to be feasible. In 1993, Childers and
colleagues™ reported the feasibility and safety of laparo-
scopic or laparoscopic-assisted approaches including
lymphadenectomy. The results have been confirmed in
other studies.™¥ Prominent among these studies was the
Gynecologic Oncology Group LAP-2 trial,” a randomised
comparison of conventional abdominal hysterectomy plus
lymphadenectomy with laparoscopic assisted vaginal
hysterectomy plus lymphadenectomy in more than
2600 patients with clinical stage I or IIA endometrial
cancer. The laparoscopic approach was associated with
longer operating times but a shorter hospital stay than
laparotomy. Laparoscopy was initiated in 1682 patients and
completed without conversion in 1248 (74-2%). The main
advantage of these minimally invasive approaches
compared with laparotomy has been faster recovery,
shorter hospital stay, and lower morbidity overall in
patients with endometrial cancer, many of whom have

significant comorbid disorders. The median number of
lymph nodes removed was 24 (IQR 16-34) for laparoscopy
and 25 (16-33) for open surgery.” However, laparoscopy
was associated with only small improvements in quality of
life.®* Follow-up to establish the effect of laparoscopy on
recurrence and survival is continuing.

Robotic-assisted surgical staging and treatment of
endometrial carcinoma has been suggested as a useful
alternative to open or laparoscopic surgery.® Reported
advantages of robotic hysterectomy over conventional
laparoscopy include three-dimensional imaging, greater
range of motion, a shorter time to learn the technique,
and possibly improved feasibility of lymphadenectomy in
obese patients.® In one retrospective cohort study®
comparing robotic, laparoscopic, and open hysterectomy,
the robotic approach was associated with the highest
lymph-node yield, shortest hospital stay, and lowest blood
loss. Despite the potential advantages of robotic
hysterectomy, the substantial resources needed and cost
of use are greater than with laparoscopic surgery.*

Although most women with endometrial cancer are
postmenopausal, about 20% of endometrial cancers occur
in premenopausal women. For young women, ovarian
preservation has been advocated in carefully selected
patients who undergo surgery.®* Although ovarian
Ppreservation prevents surgical menopause, patients are at
risk of synchronous and metasynchronous ovarian
neoplasms. For women who have not completed child-
bearing, uterine preservation by medical treatment with a
progestational agent can be considered. Results of several
small observational studies® have suggested that as many
as three-quarters of women with well differentiated
endometrial cancer will respond to progestagen-based
therapy. Careful follow-up is mandatory in these patients
becauserecurrences are common.* Theideal progestational
agent and duration of therapy are unknown.

risk factors  brachytherapy with or brachytherapy with or
present without pelvic radiotherapy ~ without pelvic radiotherapy

uterine (cervical or glandular) involvement.

Grade 1 Grade 2 Grade3
Stage A
Adverse Observe Observe or vaginal Observe or vaginal
risk factors brachytherapy brachytherapy
not present
Adverse Observe or vaginal Observe or vaginal Observe of vaginal
risk factors  brachytherapy brachytherapy with or brachytherapy with or
present without pelvic radiotherapy  without pelvic radiotherapy
Stage IB
Adverse Observe or vaginal Observe or vaginal Observe or vaginal

risk factors  brachytherapy brachytherapy brachytherapy with or
notpresent without pelvic radiotherapy
Adverse Observe or vaginal Observe or vaginal Observe or pelvic radiotherapy

with or without vaginal
brachytherapy with or without
chemotherapy

Potential adverse risk factors include age older than 60 years, lymphovascular space invasion, tumour size, and lower

endometrial cancer, 2011%

Table 2: National Comprehensive Cancer Network recommendations for the adjuvant treatment of
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Adjuvant treatment for low-risk and
intermediate-risk endometrial cancer

The adjuvant treatment of women with low-risk and
intermediate-risk endometrial cancer is one of the most
controversial topics in gynaecological oncology. Table 2
shows the US National Comprehensive Cancer Network
treatment recommendations for stage I and II endo-
metrial cancer* Women with grade 1 and 2 tumours
confined to the endometrium have an excellent prognosis
and are considered low risk. In one analysis? the 10-year
recurrence risk for this subset of patients was only 3%.
In view of this favourable prognosis, adjuvant therapy is
usually withheld.*

Although definitions vary in individual studies, the
remainder of women with stage I and II tumours are
considered intermediate risk. So far, no study of adjuvant
treatment has convincingly shown survival benefit in
this subgroup of women. In patients who have under-
gone comprehensive staging, survival is favourable even
without further therapy.® Radiation has been the most
frequently prescribed treatment; however, two studies®™*
have examined the use of chemotherapy either alone or
in combination with radiation for intermediate-risk
patients. Radiation reduces the risk of local, pelvic
recurrence but does not improve survival in women
with stage I or II endometrial cancer (table 3).%%
Investigators for the Postoperative Radiation Therapy
for Endometrial Carcinoma (PORTEC)-1 trial randomly
assigned 715 patients with stage IB grade 2-3 tumours
or stage IC grade 1-2 tumours to either observation or
whole pelvic radiotherapy. After 10 years of follow-up
survival did not differ between groups but pelvic
radiation reduced the risk of vaginal recurrence from
15% to 4%." A Gynecologic Oncology Group trial® done
in the USA in women with early-stage disease who had
undergone lymphadenectomy as part of their treatment
had similar findings.

The inability of adjuvant pelvic radiotherapy to improve
survival stems partly from the fact that many recurrences

occur at the vaginal cuff and can be salvaged with
radiotherapy at the time of recurrence. However, the
results from these trials must be interpreted with caution
because many patients included in the studies were at
low risk of death from endometrial cancer.** These trials
might therefore not have the power to identify a survival
advantage for early-stage patients at greatest risk.

In view of these limitations, investigators have
attempted to identify subgroups of patients with early-
stage endometrial cancer who might benefit from
radiotherapy. An analysis of more than 21000 patients
in the US National Cancer Institute’s Surveillance,
Epidemiology, and End Resulis database showed that
radiation improved survival for women with stage
IC tumours.® Results of two meta-analyses® have
suggested that radiation is associated with improved
survival for patients with stage IC, grade 3 neoplasms.

Pelvic radiotherapy, especially after lymphadenectomy,
can be associated with pronounced adverse effects.®* 25%
of 354 patients in the radiotherapy group of PORTEC-1
had late complications.® To decrease the morbidity
associated with pelvic radiotherapy while attempting to
preserve the benefits of decreasing locoregional recur-
rences, vaginal brachytherapy is now widely used for
intermediate-risk endometrial cancer® Vaginal brachy-
therapy is administered in the outpatient setting with a
vaginal cylinder. With high-dose rate schedules, three
fractions of 7 Gy each are delivered at 1 week intervals. A
randomised trial comparing® whole pelvic radiotherapy
and vaginal brachytherapy for intermediate-risk endo-
metrial cancer (PORTEC-2) showed no difference in
survival between the two methods. The investigators noted
that although the vaginal recurrence rate was 1-8% for
brachytherapy compared with 1-6% for external beam
radiation, pelvic recurrences were more frequent with
brachytherapy (3-8% vs 0-5%).”

Endomeirial cancer was previously thought to spread
predominantly through lymphatic dissemination, but
clinicians now recognise that even women with tumours

GOG99* 392 Stage IB, stage IC,

1B (grade 3, age without LNS

>60 years), lIA

Samplesize Inclusion criteria Surgery Treatment Locoregional recurrence Overall survival
Norwegian 540 Stage | (all) TAHorBSO  Brachytherapyvs 7% vs 2% (5 year) p<0-01 89%vs91% (5 year) p=NS
Radium brachytherapy and
Hospital” pelvic radiotherapy
PORTEC-1® 715 Stage IB (grade 2, 3), TAHorBSO Observation vs 14% vs 4% (5 year), p<0-0001 85% vs 81% (5 year), p=0-31

stagelC(grade 1,2)  (LNSallowed) pelvic radiation
TAHorBSO or  Observationvs

stage l occult LNS pelvic radiation
ASTEC® 905 Stage IA or IB TAH or BSO Observation vs 6-1%vs3-2% (5 year), p=0-02  84%vs 84% (5 year), p=0-31
(grade 3), IC, IIA with or pelvic radiation
without LNS'
PORTEC-2® 427 StageIC(grade 2,3, TAHorBSO Brachytherapy vs 51% vs 2:1% (S year), p=0-42  86%vs82% (5 year), p=0-66
age >60 years), withor pelvic radiation

TAH=total abdominal hysterectomy. BSO=bilateral salpingo-oophorectomy. LNS=lymph node surgery. NS=notsignifiant.

12% vs3% (2 year), p=0-007 86%vs 92% (4 year), p=0-55

Table 3: Randomised controlled trials of adjuvant therapy for intermediate-risk endometrial cancer
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that seem confined to the uterus are at risk of distant
disease. A study of women with high-grade, deeply
invasive tumours who all received pelvic radiotherapy
showed that nearly a third developed distant meta-
stases.” The high rate of systemic failure and the
success of chemotherapy for advanced-stage endo-
metrial cancer provide strong rationale for the investi-
gation of adjuvant chemotherapy in women with
uterine-confined disease.®**% The Japanese Gynecologic
Oncology Group compared pelvic radiotherapy and
chemotherapy with cyclophosphamide, doxorubicin,
and cisplatin in a cohort of women with stage IC-IIIC
endometrial cancer. Although survival was equivalent
for the two methods overall, the investigators noted a
survival advantage in the group of women whom they
described as high-to-intermediate risk (stage IC,
>70 years of age, or grade 3; or stage II or positive
cytology with >50% myometrial invasion).”

Several groups are investigating chemotherapy in
combination with radiation for intermediate-risk endo-
metrial cancer®* The European Organisation for
Research and Treatment of Cancer and Nordic Society of
Gynecological Oncology reported results of a trial”
comparing adjuvant radiation to chemotherapy (various
regimens) and radiation in patients with stage I-IIIC
endometrial cancer. The hazard ratio for progression-free
survival was 0-64 (95% CI 0-41-0-99) in favour of the
combination regimen. 27% of 186 patients in the
chemotherapy group did not complete treatment.” The
Gynecologic Oncology Group’s protocol for the adjuvant
treatment of high-intermediate-risk endometrial cancer
compares whole pelvic radiotherapy with the combination
of vaginal brachytherapy and carboplatin and paclitaxel
(Gynecologic Oncology Group protocol 249). The
PORTEC-3 trial. compares pelvic radiotherapy with
radiation plus chemotherapy for women with high-
intermediate-risk and high-risk disease. Future trials will
probably continue to explore the role of chemotherapy
for intermediate-risk endometrial cancer. The Japanese
Gynecologic Oncology Group is doing a randomised trial
to establish the most feasible chemotherapy regimen
without radiotherapy for women with intermediate-risk
endometrial cancer.®

Adjuvant treatment for advanced-stage disease
Adjuvant chemotherapy is now the mainstay of treatment
for women with stage III and IV endometrial cancer.
A trial® of whole abdominal radiotherapy versus chemo-
therapy with dsplatin and doxorubicin in patients with
stage IIl and IV disease showed the superiority of
chemotherapy to radiation. 5-year survival was 53% in
patients given chemotherapy compared with 42% for the
radiation group.® On the basis of these findings, chemo-
therapy was rapidly incorporated into the care of women
with advanced-stage endometrial cancer.

As in the treatment of intermediate-risk endometrial
cancer, clinicians frequently use multimodality therapy

for women with advanced-stage disease”” Multi-
modality therapy combines the systemic effects of
chemotherapy with the improved local control provided
by radiation.™ The subgroups of patients most likely
to benefit from combination therapy, the optimum
chemotherapeutic agents, and the ideal sequencing are
under active investigation. The Gynecologic Oncology
Group prospectively examined radiation in combination
with doxorubicin and cisplatin with or without
paclitaxel in the adjuvant treatment of women with
stage III and IV endometrial cancer. The addition of
paclitaxel had no effect on survival but was associated
with increased toxic effects.”

Recurrent disease
Women with recurrent endometrial cancer are a highly
heterogeneous population, ranging from patients affected
by an isolated vaginal relapse amenable to curative therapy
to women presenting with widespread disease in whom
palliation constitutes the mainstay of treatment. As such,
treatment is highly individualised. Surgery, radiation,
chemotherapy, and hormonal therapy are all used for
recurrent endometrial cancer.

Radiation is the treatment of choice for women who have
a relapse at the vaginal cuff after surgery” 2-year survival
after an isolated recurrence at the vaginal cuff is as high as
75%.%77 Patients with vaginal recurrences who have
previously received radiotherapy are candidates for surgical
resection. Selected patients with large pelvic recurrences
might also be candidates for surgery or radiotherapy. Other
radical surgical approaches such as secondary cyto-
reduction, pelvic exenteration, or laterally extended
endopelvic resection might be considered in highly selected
patients with locally advanced disease and good
performance status in whom cure might be possible.”

Endometrial cancer is hormonally responsive, and
several endocrine therapies have been examined for
women with recurrent disease. Progestagens and tam-
oxifen are the most commonly used agents; aromatase
inhibitors and gonadotropin-releasing hormone ana-
logues have also been assessed but have shown
less antitumoral activity®” Progestagens have shown
response rates of 15-30%, with median overall survival
of 7-11 months. Most responses are partial and of short
duration. Response rates tend to be higher in women
with well differentiated tumours and in those with
neoplasms that express the progesterone receptor than
in other types of tumour.”* In the Gynecologic Oncology
Group's series, 17 of 46 (37%) women with progesterone-
receptor-positive tumours responded to progesterone
compared with only seven of 86 (8%) of those with
progesterone-receptor-negative neoplasms.”  Several
trials have examined various dosing regimens and
endocrine combinations: low-dose progestagen regimens
seem to be as effective as higher-dose regimens, but are
associated with fewer toxic effects; and the combination
of tamoxifen with a progestagen does not seem to confer
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benefit to progestational therapy alone.”®-* Endocrine
therapy is espedially attractive in women with medical
comorbidities because it is typically well tolerated and
has a favourable side-effect profile.

Cytotoxic chemotherapy is frequently given to women
with systemicdisease. Although several chemotherapeutic
agents have been assessed, doxorubicin and dsplatin
have traditionally been regarded as the most active single
agents. Response rates for single-agent doxorubicin are
reported to range from 17% to 25%.% Although the
response rate for the combination of doxorubicin and
cdisplatin is better than that for doxorubicin alone, survival
is much the same for the combination regimen and
single-agent treatment.®*

Interest has also focused on the incorporation of
paclitaxel into the treatment of recurrent endometrial
cancer. Combinations of paclitaxel with a platinum
analogue, cisplatin or carboplatin, have shown response
rates of more than 40%." The Gynecologic Oncology
Group investigated doxorubicin in combination with
paclitaxel as an alternative to doxorubicin and dsplatin
The two combinations showed similar response rates
and survival”® The same group compared doxorubicin
and cisplatin with a three-drug regimen consisting of
doxorubidn, cisplatin, and paclitaxel® The objective
response rate was improved from 34% to 57% with the
three-drug regimen and overall survival was improved
from 12-3 to 15-3 months. The triple regimen was
associated with substantial toxic effects—more than a
quarter of patients assigned to doxorubicin, cisplatin,
and paclitaxel had grade 2 neuropathy, and 12% had
grade 3 neuropathy.” In view of the substantial side-effect
profile of doxorubicin, displatin, and paclitaxel, many
clinicians treat elderly women who have recurrent
endometrial cancer with carboplatin and paclitaxel
or a less toxic doxorubicin-containing doublet. The
Gynecologic Oncology Group is doing a phase 3 trial
comparing doxorubicin, dsplatin, and paclitaxel with
carboplatin and padlitaxel (Gynecologic Oncology Group
protocol 209).

Preliminary data for several molecularly targeted agents
for endometrial cancer are emerging. The PI3K/Akt/
mTOR pathway is frequently upregulated in women with
endometrial cancer because of loss of the tumour
suppressor gene PTEN Inhibitors of the mammalian
target of rapamycin (mTOR) have shown promising early
results.®®” The -mTOR inhibitor temsirolimus was
associated with a 26% response rate in chemotherapy
naive patients.”® In patients with previous treatment,
investigators noted a 4% (one of 25 patients) response rate
with disease stabilisation in 48% (12 of 25).” Although
epidermal growth factor receptor is frequently expressed
in normal endometrium and in endometrial cancer, use of
erlotinib, an inhibitor of the receptor, was associated with
a response rate of only 13%.”'™ Similarly, although
HER-2/neu is frequently overexpressed or amplified in
endometrial cancer, no responses to the monoclonal

anti-HER-2/neu antibody trastuzumab were reported in a
phase 2 trial ™ Angiogenesis and vascular endothelial
growth factor signalling also seem to have a key role in
endometrial cancer progression. ™ Although a phase 2
trial of the oral, multitarget tyrosine kinase inhibitor
sorafenib showed disappointing results, several trials of
the antivascular endothelial growth factor monoclonal
antibody bevacizumab are continuing.™

Conclusions

The past decade has witnessed several remarkable
advances for endometrial cancer. An improved under-
standing of the molecular biology of endometrial cancer,
the introduction of less morbid minimally invasive
surgical approaches, and the more routine use of chemo-
therapy have all improved the outcomes of women with
endometrial cancer. Further trials to refine adjuvant
treatment strategies and to establish the efficacy of target
therapeutics are underway and will probably improve the
treatment of endometrial cancer.
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