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Abstract

Background/Aims—Patterns of metastasis and clinical behavior of mucinous ovarian cancers
are poorly understood because of their rarity.

Methods—A retrospective review of records of women identified with pure mucinous invasive
ovarian/tubal/peritoneal cancer 1992-2012 at one institution. Survival differences were compared
using Kaplan-Meier methods with log-rank tests.

Results—Among 42 women with mucinous adenocarcinomas the median age was 55 years
(range 33-83 years). Most cancers were well differentiated (n = 26, 68%) and stage I/Il (n = 31,
74%). One of 27 women with sampled nodes had nodal metastasis; one additional woman recurred
in a pelvic node. Most had no visible residual tumor after initial surgery, but of 10 women with
stage I11/1V cancer and documented residual, 8 had >2cm residual. Except for one woman alive
with disease at last follow-up, all who recurred died of disease. Five-year survival was 83% for
stage I/11 cases but 29% among stage 11/1V cases. Stage was a strong predictor of survival (hazard
ratio of death among women with stage 111/IV cancer 7.73, 95% C.I. 2.33-25.66, P<0.001 vs
women with stage I/11 cancer).

Conclusion—Mucinous ovarian cancers have a distinct biology, such that lymphadenectomy for
staging is unnecessary and metastatic cancers have poor prognosis.
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Introduction

While mucinous adenocarcinomas metastatic to the ovary are relatively common, primary
mucinous ovarian adenocarcinomas are a rare but biochemically and genetically distinct
subgroup of ovarian epithelial cancers [1, 2]. Advanced cancers are resistant to conventional
taxane-platinum combination chemotherapy and are highly lethal; innovative
chemotherapeutic and biologic therapies have been recommended [3-7]. The behavior of
low-stage mucinous adenocarcinomas is less well understood, although prognosis appears
similar to low stage serous cancer [7, 8]. Two recent papers found no nodal metastases in
surgically staged patients with mucinous ovarian cancer, suggesting that lymphadenectomy
may be omitted from conventional surgical staging [8, 9].

We set out to review a 20-year single institution experience with mucinous ovarian cancers
to elucidate the clinical patterns of metastasis at presentation and longitudinally, as well as to
describe the natural history of localized and advanced mucinous ovarian cancer.

Materials/Method

Cases of primary mucinous ovarian adenocarcinoma were identified from institutional
databases. The study was approved by the local institutional review board, which waived
requirement for patient informed consent because of the retrospective nature of the study.
One woman with primary tubal and another with primary peritoneal mucinous
adenocarcinoma were included. Diagnoses were established by expert gynecologic
pathologists but were not reviewed for this study. Records were searched from January 1,
1992, through December 31, 2011; 5 patients diagnosed before 2000 whose charts could not
be retrieved also were excluded. All cases were reviewed at a multidisciplinary tumor
conference including gynecologic pathologists and gynecologic oncologists. Criteria for
exclusion included prior or concurrent mucinous adenocarcinoma of a primary site other
than ovary, tube, or peritoneum; one woman with subsequent cholangiocarcinoma five years
after diagnosis of a stage | mucinous ovarian cancer was included. Women with concomitant
mucinous endometrial cancer were excluded, as were women who received neoadjuvant
chemotherapy precluding assessment of primary tumor site. Cases with mixed histologies,
including mucinous tumors combined with serous, endometrioid, clear cell, neuroendocrine,
and other histologic types also were excluded, as were cases operated primarily at outside
institutions. Tumors of low malignant potential with a component showing frank invasion
were included, but microinvasive and intraepithelial carcinomas were excluded. Complete
surgical staging including omentectomy, peritoneal biopsies, and pelvic and para-aortic
lymphadenectomy was usual institutional practice for all clinically localized ovarian
adenocarcinomas during the study period, but cases that were incompletely staged because
of limiting comorbidity or clinician preference were included. No threshold count was used
to assess adequacy of lymph node sampling. Women discharged from care with cancer
whose deaths were documented within one year from outside sources were considered to
have died of disease at the date of death.

Charts were reviewed and data abstracted, then demographic and clinical characteristics of
the sample were summarized using descriptive statistics. Overall survival (OS) was defined
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as time from diagnosis to death due to any cause; patients alive were censored at the date of
last clinical contact. The distribution of OS across clinical stage was described using the
Kaplan-Meier product limit method and compared by log-rank test. Hazard ratio (HR) of
death was also estimated using Cox proportional hazard model. All analyses were performed
using SAS 9.2 (SAS, Cary, NC).

We identified 42 women with mucinous ovarian adenocarcinomas over 20 years of
observation at our institution. The median follow-up was 50.5 months (range 3.3-196
months). The median age was 55 years (range 33-83 years), with 15 (36%) younger than 50
years of age. Preoperatively, the median CA125 level was 35 units/ml (range 8-2730
units/ml) and the median CEA was 1.6 (range 0.6-78.5). Other characteristics are presented
in Table 1.

Most cancers were well differentiated and of low stage (Table 1). All but six of the 42 cases
were unilateral, and those six presented with clinically apparent extraovarian disease. The
frequency of metastatic disease at various sites is presented in Table 2. The omentum was
the most common site of metastasis. Of 27 women who had nodal sampling, only one (2%)
had nodal metastasis; she developed a vertebral recurrence and died 12 months after
diagnosis despite chemotherapy. One additional woman recurred in a pelvic lymph node.

Most patients had no visible residual disease at the conclusion of initial surgery (Table 1), as
would be expected given that most presented with ovary-confined disease. However, of 10
women with stage 111/IV cancer and documented residual, only one was left with no visible
residual, while one had <1cm residual and 8 had >2cm residual. Of the two patients left with
no or <lcm residual, one was lost to follow-up and the other died of progressive cancer.

At last follow-up, 10 (27%) patients had died of disease, one (3%) was alive with disease,
one (3%) had died of intercurrent illness, and 25 (67%) were without evidence of disease.
The most common site of recurrence was the peritoneum in 7 cases (17% of all cases, 64%
of all recurrent cases). Disease recurred in lung, brain, pelvic node, liver, and vertebra in one
patient each. Platinum-based chemotherapy had been given to 18 women, with taxane in 14.
With the exception of one woman alive with disease at last follow-up, all women who
recurred subsequently died of disease. Few received chemotherapy regimens specifically
targeted at mucinous tumors, such as combination irinotecan/capecitabine, but those who did
progressed and died, although in this retrospective study we could not exclude minor
responses or delays in progression.

The survival of women with stage I/11 and stage I11/1\VV mucinous ovarian cancer is presented
in Fig. 1. Stage at presentation was a strong predictor of OS and women with stage 11/IV
cancer had significantly worse survival (HR=7.73, 95% CI 2.33-25.66, p<0.001). The
estimated five-year survival for stage I/11 cases was 83% but for stage I11/1V cases was only
29%.
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Discussion

The presentation and outcomes of mucinous adenocarcinomas of the ovary are strikingly
different from those typical of more common serous ovarian cancers. In contrast to the
advanced stage yet reasonable survival with highly chemosensitive disease found with high
grade serous cancers, most women with mucinous cancers had limited disease with excellent
outcomes. However, a minority presented with advanced disease or developed recurrences,
both of which progressed despite both standard and innovative chemotherapy.

Metastatic patterns of mucinous ovarian cancers also appear distinct from those of more
common serous carcinomas and appear to merit an individualized approach to staging. Only
36% of cases in our series presented before age 50 years, when surgical castration may result
in decreased quality of life and morbidity due to premature menopause. While we did not
assess ovarian conservation prospectively, no patient with apparently limited disease at
laparotomy had cancer found in the contralateral ovary. This suggests that after careful
discussion of patients’ wishes, ovarian conservation may be acceptable. However,
confirmation of our findings is needed before ovarian conservation can be recommended for
premenopausal women with apparently organ-confined mucinous adenocarcinomas.
Bilateral salpingo-oophorectomy would still appear prudent in the face of metastatic disease
at other sites.

The yield of lymph node sampling in staging women with mucinous adenocarcinomas is
low. In our series, two (5%) patients had nodal metastases, one woman a para-aortic node
metastasis identified at staging, and another a pelvic node recurrence. In two other series of
women with ovarian mucinous adenocarcinomas, no patients had nodal metastases [8, 9].
These results suggest that in the absence of adenopathy, women with suspected mucinous
adenocarcinoma can forego nodal sampling. Nodal dissection is sometimes advised for
women when malignancy cannot be excluded at intraoperative pathology assessment of
masses, but our results and those of others suggest that when pure mucinous tumors are
found, lymphadenectomy can be omitted.

With few exceptions, women with mucinous adenocarcinomas in this series fell into two
classes. Most of those with stage I/11 did well, but the Il women who recurred and most with
initial metastatic disease progressed and died. This finding is consistent with that of Zaino
and colleagues, who considered advanced mucinous ovarian cancer highly lethal [6], and
with Mackay and associates, who found that women with advanced mucinous ovarian cancer
had a median survival of only 15 months [5]. Optimal debulking was the institutional norm
throughout the period reviewed, yet 80% of women with stage 111/1V cancers had >2cm
residual, reflecting the extensive, large volume disease present when mucinous ovarian
cancers present at advanced stage. The poor results found in this series after currently
available chemotherapy regimens, both those directed at ovarian and those directed at
gastrointestinal mucinous cancers, are in line with the findings of Bamias et al., who also
found that despite platinum-taxane chemotherapy, women with mucinous ovarian cancers
had survival that was poor and significantly worse than that of similar women with serous
cancers [4]. Randomized trials of conventional chemotherapy for mucinous ovarian cancer
may not be feasible, as reflected in the closure of Gynecologic Oncology Group study #241
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after three years with only 16 patients enrolled. However, the poor results with
chemotherapy for advanced mucinous ovarian cancer suggest that the identification of
innovative targeted therapies that yield prolonged remission would be an important step
forward.

Our results were limited by the retrospective nature of the study. Operative notes were not
always clear about the extent of disease at abdominal entry, and we cannot assess the utility
of peritoneal biopsies of normal-appearing peritoneum in staging. Omentectomy revealed
occult metastases in only two women in our series. However, the morbidity of omentectomy
is small, especially for women with large masses who often have large incisions, and
omentectomy appears a prudent component of surgical staging for these women.

In addition, our study was limited by the possibility that some mucinous tumors involving
the ovary were in fact metastases from other sites. Assessment for gastrointestinal and other
potential alternate primary sites was variable. Poor prognosis for some women with
advanced disease limiting pathologic determination of a primary site may result in some
women having a poorer prognosis than those with known primary ovarian mucinous cancer.
Because mucinous tumors may arise as a peritoneal field effect, we included women with
primary peritoneal and tubal mucinous carcinomas.

The increasingly sophisticated understanding of the genetic and other molecular differences
that characterize ovarian cancer subtypes has yet to translate to management guidelines. The
National Comprehensive Cancer Network guidelines for ovarian cancer break out strategies
for management of women with uncommon histologic types [10], but individuals with
mucinous adenocarcinomas are not differentiated from those with other epithelial
histologies. In part this reflects historical evolution, as multicenter prospective trials yielded
results dominated by more common serous tumors. Our results, combined with others’
findings, suggest evidence-based management for women with mucinous adenocarcinomas
is needed. Limited staging including retention of normal-appearing ovaries in
premenopausal women and omission of lymphadenectomy appear indicated for women with
apparently limited disease. In contrast, focused research is needed to identify potential
targets applicable broadly to women with mucinous adenocarcinomas. Meanwhile, women
with advanced ovarian mucinous adenocarcinomas may benefit from avoiding multiple
rounds of third-line conventional therapy to focus on clinical trials and molecular analysis of
their tumors to derive individualized targeted therapies, with an early shift to palliative care
to maximize quality of life.
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Fig. 1.

Overall survival among women with stage I/11 and I11/IVV mucinous ovarian cancers.
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Demographic and medical characteristics of 42 women with mucinous ovarian adenocarcinomas. n (%)

Table 1

Grade
Well differentiated

n
26 (62)

Moderately differentiated 5 (12)

Poorly differentiated
Not recorded
Stage
|
1
11
v
Laterality
Unilateral

Bilateral

3(7)
8(8)

27 (14)
4 (10)
9(21)
2(5)

36 (86)
6 (14)

Residual after laparotomy?!

None visible
<lcm
1-2cm
>2cm

Unknown

31 (74)
1(2)
0(0)
9(21)
1(2)
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Table 2

Metastatic sites at initial staging surgery

Pelvic peritoneum 5
Upper abdominal peritoneum 3
Omentum 8
Appendix * 2
Pelvic lymph nodes t 0

1

Para-aortic lymph nodes’

*
Appendices were removed in 22 women.

fPeric and para-aortic lymph nodes were sampled in 27 women.
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