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Malignant neoplasms of the fallopian tube are the rarest of the
gynecologic cancers. While cancers metastatic to the tube occur fre-
quently from ovarian, endometrial, or other sources, and while there
are reports of transitional cell carcinoma, adenosquamous carcinomas,
and sarcomas, almost all of the primary cancers of the fallopian tube
are papillary adenocarcinomas.

The first gross description of fallopian tube cancer was attributed
to Renaud in 1847. Rokitansky recorded the first microscopic descrip-
tion in 1861, and Orthman is generally credited with the first case
report in 1888. Since that time, fewer than 1,800 patients with fallop-
ian tube carcinomas have been reported, and the vast majority of these
reports included fewer than 40 patients analyzed retrospectively over a
period of more than 10 years in individual institutions. Only recently
have collaborative groups or multi-institutional investigators begun to
report their data. For example, Rosen and co-workers! reported on 143
women treated from 1980 to 1995 by the Austrian Cooperative Study
Group for Fallopian Tube Carcinoma. While there have been reports
from single institutions with experience in treating 40 or more
patients>® from which conclusions concerning pathophysiology, clin-
ical presentation and course, and treatment patterns can be drawn,
there have also been several attempts at definitive literature reviews, -8
the most recent one reported by Nordin.”

INCIDENCE AND EPIDEMIOLOGY

Primary fallopian tube carcinoma comprises approximately 0.31 to
1.11% of cancers of the female genital tract.”-!0 The primary epidemio-
logic study of fallopian tube carcinoma was conducted in 1989 by
Rosenblatt and colleagues!® who reviewed the records of nine population-
based cancer registries from the National Cancer Institute’s Surveillance,
Epidemiology, and End Results program (SEER). The annual incidence
of epithelial fallopian tube carcinoma was 3.6 per million women per
year, and this figure remained constant throughout the decade. Peak inci-
dence occurred between the ages of 60 and 64 years; after age 65 years,
the incidence plateaued to an age of 84 years. The incidence is signifi-
cantly higher in Caucasian women (including Hispanics) than in African
Americans. Etiologic factors for the development of primary fallopian
tube carcinoma have not been clearly defined. Chronic tubal inflamma-
tion commonly coexists in fallopian tubes that contain carcinoma.’-'!
Whether there is an etiologic relationship remains unclear.

CLINICAL PRESENTATION

The most frequently occurring symptoms are vaginal bleeding,
unexplained vaginal discharge, and pelvic pain. The discharge may
often be serosanguineous, is usually unexplained by microbiologic
studies, and is unresponsive to antimicrobial therapy. The uterine
bleeding is obviously pathologic, since the majority of patients are
postmenopausal, and it is almost invariably unexplained by uterine
curettage. Thus, primary fallopian tube carcinoma must be considered
in the differential diagnosis when postmenopausal bleeding persists
after a negative curettage.

The presence of pain is highly significant since cancers of the
ovary, endometrium, and cervix do not cause pain until their diagnosis
is all too obvious. The syndrome of “hydrops tubae profluens”
described by Latzko in which a patient presents with pelvic mass, pro-
fuse watery or honey-colored vaginal discharge, and pelvic pain that is
greatly relieved by the sudden disappearance of the mass, is rarely
encountered but is almost pathognomonic. The pain is attributed to
distension of the fallopian tube by trapped fluid, and when the fluid is
emptied by traversing the tubal-uterine-vaginal channel, the patient is
immediately relieved. Pelvic mass is the most common physical find-

ing, occurring in approximately 65% of patients.” Ascites accompa-
nies a mass in only 15%, and a variety of less frequent physical find-
ings are attributable to widely metastatic disease at presentation.

PREOPERATIVE DIAGNOSIS

Because of the infrequency of this disease, with the resultant low
level of suspicion by the medical community, preoperative diagnosis is
made in less than 3% of the patients described. The presence of a
pelvic mass is rarely attributed to tubal carcinoma by the examining
physician, and radiography of the urinary and gastrointestinal tracts is
useless in making the diagnosis.

The effectiveness of cytologic diagnosis from cervical and/or vagi-
nal pool samples is widely variable and has been reported as positive
in 40 to 60% of women with tubal carcinoma.”!2 Of greater impor-
tance is the presence of adenocarcinoma in samples from cervical or
vaginal pools in the face of negative fractional dilatation and curettage
of the uterus and absent palpable pathology. These patients may have
early tubal carcinomas.

During the last decade, there have been increasing numbers of reports
of successful diagnosis of fallopian tube carcinoma by ultrasonography.!3
The usual ultrasound finding included a sausage-shaped mass with inter-
nal projections into a fluid-filled lumen, giving a characteristic “cog-
wheel” appearance. The successful preoperative diagnosis of primary
fallopian tube carcinoma using transvaginal color and pulsed Doppler
ultrasound has recently been reported by Kurjak and co-workers. !4

In 1984, Niloff and colleagues demonstrated the value of elevated
CA-125 levels in monitoring four patients with recurrent fallopian
tube carcinoma.'® More recently, Rosen and co-workers!'® determined
pre- and postoperative CA-125 values in 13 patients with fallopian
tube carcinoma. The median preoperative value was 1,220 IU/mL, sig-
nificantly higher in comparison to postoperative levels (median 194
IU/mL). Correlation analysis with stage and grading failed to achieve
statistical significance; however, a trend for a positive correlation with
stage and preoperative value could be observed.

While it is well established that serum levels of CA-125 can be
significantly elevated in patients with pelvic inflammatory disease,
endometriosis, and early pregnancy, and while neither CA-125 nor
CA-19-9 is highly specific, the presence of an adnexal mass in a post-
menopausal woman is an indication for serum marker studies preop-
eratively, at least to establish reference values for measuring thera-
peutic response.

CLINICOPATHOLOGIC CLASSIFICATION AND STAGING

Although more than 90% of the fallopian tube cancers are papil-
lary adenocarcinomas, the synchronous presentation of the same his-
tology in multiple pelvic sites recommends the establishment of diag-
nostic criteria that will identify primary fallopian tube cancer. The
criteria established by Hu and colleagues!” and later modified slightly
by Sedlis’ have been widely accepted (Table 114.1). Hu and colleagues
accepted the histologic classification originally proposed by Sanger
and Barth!7 in which three grades of tumor were observed (papillary,
papillary-alveolar, or alveolar-medullary). This classification is no
longer used by many pathologists, and histologic grade is usually sim-
ply designated as well-, moderately, or poorly differentiated. The
degree of differentiation of fallopian tube carcinomas has generally
not been related to prognosis.3->-18:19

Until 1991, there was no universally accepted staging system for
patients with tubal carcinoma. In 1967, Erez and colleagues® pro-
posed a clinical staging system based on prognostic observations. This
was modified in 1970 by Dodson and colleagues?! to conform with the
International Federation of Gynecology and Obstetrics (FIGO) surgi-
cal staging system for ovarian cancer. The following year, Schiller and
Silverberg® modified the Dodson system to emphasize the importance
of disease confined to the tubal lumen and the prognostic importance
of invasion through the tubal wall to spread beyond the serosa. These
staging systems were prevalent in most of the reports during the last 20
years, and in 1991, FIGO officially promulgated a staging system for
tubal carcinoma?? (Table 114.2).
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Table 114.1.  Criteria for Carcinoma of Fallopian Tube*

1. Grossly: the main tumor is in the tube and arises from the endosalpinx

2. Histologically: the pattern reproduces the epithelium of tubal mucosa
(papillary pattern)

3. Transition from benign to malignant tubal epithelium should be
demonstrated

4. The ovaries and endometrium are normal or have a much smaller tumor
volume than that of the tube

*From Sedlis A,” Hu et al. 7

The new staging system takes into account the hollow viscus
observations, the importance of ascites, and the impact of lymphatic
spread. However, recently, Alvarado-Cabrero and co-workers?? pro-
posed expanding the staging system to permit staging of noninvasive
tubal carcinomas and fimbrial carcinomas, and that substaging based
on depth of invasion merits exploration in future studies. Their rec-
ommendations are based on the observation that there was a signifi-
cant difference in the length of recurrence-free survival of patients
with no invasion beyond the epithelium or invasion of the lamina pro-
pria versus invasion into the muscularis.

PATTERNS OF SPREAD

Studies from the literature indicate that the pattern of spread of fal-
lopian tube carcinoma is similar to ovarian carcinoma with both
intraperitoneal and lymphatic spread commonly encountered.>” How-
ever, because older staging systems did not mandate lymphadenec-
tomy, there are few data on the incidence of lymph node metastases at

Table 114.2. Staging of Carcinoma of Fallopian Tube

Stage 0 Carcinoma in situ (limited to tubal mucosa)

Stage [ Growth limited to the fallopian tubes

Stage IA  Growth limited to one tube with extension into the submucosa
and/or muscularis but not penetrating the serosal surface,
no ascites

Stage IB  Growth limited to both tubes with extension into the submucosa
and/or muscularis but not penetrating the serosal surface,
no ascites

Stage 1C  Tumor either stage 1A or 1B with tumor extension through or
onto the tubal serosa or with ascites present containing
malignant cells or with positive peritoneal washings

Stage 11 Growth involving one or both fallopian tubes with pelvic
extension

Stage IIA Extension and/or metastasis to the uterus and/or ovaries

Stage IIB Extension to other pelvic tissues

Stage I[IC Tumor either stage ITA or IIB and with ascites present containing

malignant cells or with positive peritoneal washing.

Stage III  Tumor involving one or both fallopian tubes with peritoneal
implants outside of the pelvis and/or positive retroperitoneal or
inguinal nodes. Superficial liver metastases equals stage III.
Tumor seems limited to the true pelvis with negative nodes but
with histologically proved malignant extension to the small
bowel or omentum

Stage IIIA Tumor grossly limited to the true pelvis with negative nodes but

with histologically confirmed microscopic seeding of
abdominal peritoneal surfaces

Stage IIIB Tumor involving one or both tubes with histologically confirmed

implants of abdominal peritoneal surfaces, none exceeding
2 cm in diameter. Lymph nodes negative

Stage IIIC Abdominal implants greater than 2 cm in diameter and/or

positive retroperitoneal or inguinal nodes

Stage IV Growth invading one or both fallopian tubes with distant
metastases. If pleural effusion is present, there must be
positive cytology to be stage IV. Parenchymal liver metastases

equal stage IV

the time of presentation. Tamimi and Figge!! reviewed 15 patients
treated over a 12-year period in their institution. Lymph node sampling
was not routine at the time of initial surgery, and yet 4 of their patients
had positive para-aortic nodes at the time of presentation and, overall,
8 of their patients had lymph node involvement, either at the time of
presentation or at the time of recurrence shortly after treatment. Sem-
rad and colleagues,?* studying patterns of recurrent disease, noted a
71% incidence of extraperitoneal metastases suggesting a strong prob-
ability of unrecognized lymphatic invasion at the time of initial therapy.
This observation is strengthened by reports of other investigators.2-:18
More recently, di Re and co-workers,?® studying the lymphatic spread
of fallopian tube carcinoma in 17 patients undergoing surgical staging,
observed an increase in nodal metastases rates with stage of disease and
grade. Of note, the percentage of patients with positive nodes was 33%,
66%, and 80% for stage I, 11, and I1I-IV disease, respectively. Overall,
patients with negative nodes had a median survival of 76 months, com-
pared with only 33 months if nodal metastases were found.

PROGNOSTIC FACTORS

In view of the inherent difficulties of studying such a rare disease,
the role of prognostic factors assumes a greater importance. Stage is the
most consistent prognostic factor associated with survival,!=3:18:26
Although the initial tumor burden does not have predictive significance
regarding survival, residual disease after cytoreduction is a strong prog-
nostic factor of survival.2-32627 Other clinical prognostic factors
include the presence of ascites.’ More recently, Rosen and co-workers!
reported on prognostic factors in 143 women with primary fallopian
tube carcinoma. FIGO stage, histologic grade, and presence of residual
tumor had an independent prognostic impact in multivariate analysis.
Several histologic factors are prognostic of survival, most notably the
extent of tubal invasion. The observation that extent of tubal invasion
was associated with a poorer prognosis was first reported by Schiller
and Silverberg.® Peters and colleagues,?® analyzing stage I disease,
observed a statistically significant increase in the risk of death with
invasion of more than 50% of the tubal muscularis. No association
between grade and survival was observed by several investigators.3--18

TREATMENT

Initial management of carcinoma of the fallopian tube is surgical.
No consensus exists regarding the best adjunctive therapy or whether
adjuvant therapy has any value. The absence of surgical staging has
probably inflated the number of patients assigned to stage I and
thereby obscured the subset that might not require adjuvant treatment.
However, by analogy with ovarian cancer, it is possible that patients
with grade I and stage I tumors require no further therapy. For the
remainder, with 5-year survival rates for patients with stage II disease
in the range of 50 to 60% and for patients with stage III and stage [V
disease in the range of 10 to 20%,%3-7-18 consideration and investiga-
tion of postsurgical therapy are warranted.
SURGICAL THERAPY  Since fallopian tube cancer is rarely diagnosed
preoperatively, the surgeon is usually confronted with the diagnosis
intraoperatively. The new FIGO staging system requires a surgical exer-
cise similar to that mandated for ovarian carcinoma. This includes cyto-
logic analysis of either ascitic fluid or pelvic and abdominal washings,
abdominal hysterectomy and bilateral salpingo-oophorectomy, omentec-
tomy, and selective (or therapeutic) pelvic and para-aortic lym-
phadenectomy with selective peritoneal biopsies. In apparent early
stage disease, there may be up to a 33% incidence of nodal metas-
tases,? highlighting the importance of performing a selective pelvic
and para-aortic lymphadenectomy. For advanced disease, the same
principles of cytoreductive surgery for ovarian carcinoma apply to fal-
lopian tube carcinoma as well. The importance of cytoreductive
surgery is supported by the observations of Eddy and co-workers,?
who found the median survival of patients with no gross residual dis-
ease was 30 months, significantly longer compared with patients
whose largest tumor diameter was greater than 2 cm (17 months).

Several studies examining the role of second-look laparotomy in
fallopian tube carcinoma have been performed.>3-6-28 Barakat and co-
workers2® reported the largest series of patients undergoing second-
look laparotomy. They observed only 19% of patients had a recurrence



after negative second-look laparotomy with a mean follow-up of 50
months. This contrasts with advanced-stage ovarian carcinoma
patients treated with platinum-based chemotherapy, among whom
approximately 50% will experience recurrence following a negative
second-look procedure, with a median interval of 14 months to recur-
rence.2? However, more recently, Cormio and co-workers3? observed
that 31% of patients with a negative second look had recurrences, with
a mean follow-up of 49 months.

RADIATION THERAPY Because of the transcelomic pattern of dis-
semination, the use of whole abdominopelvic irradiation, as employed
for intermediate-risk ovarian cancer, has been explored as postopera-
tive treatment for patients with fallopian tube carcinoma.>*!8 This
approach has produced better survival than radiation therapy confined
to the pelvis.3!32 A nationwide retrospective study demonstrated no
significant difference in survival between patients treated postopera-
tively with chemotherapy (cisplatin-based) and those treated with radi-
ation therapy.! However, patients in this study were assigned nonran-
domly to treatment and there was no stratification for amount of
residual disease among the two groups of patients.

There are no data from randomized trials comparing the efficacy
of abdominopelvic radiotherapy and cisplatin-containing chemother-
apy for the adjuvant treatment of early fallopian tube cancer.

While abdominal irradiation has been used in treating patients
with more advanced disease and varying amounts of postsurgical
tumor residuum, it does not appear to be of curative benefit.3! Com-
parable studies in ovarian cancer suggest that adjuvant whole abdom-
inal irradiation can cure only when the postoperative residual tumor is
less than 1 to 2 cm in size in the pelvis and there is no macroscopic dis-
ease in the upper abdomen. While fallopian tube cancer is sensitive to
radiation therapy, the dose that may be delivered safely to the upper
abdomen using conventional fractionation is less than that required to
eradicate macroscopic disease. Thus, if postoperative abdominopelvic
radiation therapy is to be recommended for more advanced disease, it
should be reserved for those with microscopic or no residual disease
in the upper abdomen and less than a 1-cm residuum in the pelvis.

A possible future direction for treating patients with advanced dis-
ease is the exploitation of the cytotoxic activity of both chemotherapy and
radiation by using both modalities either sequentially or concurrently.
The latter strategy may also take advantage of enhancement of radiation
cell kill, resulting in additivity or supra-additivity of effect. If initial
chemotherapy can reduce the tumor burden to a microscopic residuum, it
may be worthwhile to follow this with whole abdominopelvic irradiation.
One report of sequential therapy from Toronto’? suggested that it was
superior to whole abdominopelvic radiotherapy alone. Overall survivals
for the sequential therapy were 54% for stage I, 68% for stage 11, 28% for
stage IlI, and 25% for stage IV. The overall survival was significantly
influenced by treatment, with 5-year survival of 84% following sequen-
tial therapy compared with 37% for the historic cohort treated with radi-
ation alone (p =.0006). The patient groups were comparable with respect
to at least two recognized prognostic factors, stage and residual disease.
The overall toxicity was deemed acceptable. The authors concluded that
a policy of platinum-based chemotherapy followed by abdominopelvic
irradiation led to an improvement in overall survival, and they recom-
mended sequential treatment as their current postoperative management.
CHEMOTHERAPY Because of similarities in the appearance of papil-
lary carcinomas of the tube and ovary, it was logical to apply to
patients with tubal carcinoma the cytotoxic agents known to be active
against ovarian carcinoma. Cyclophosphamide, melphalan, and
thiotepa were among the frequently used single agents in the early
cytotoxic treatment of tubal carcinoma.>-%-3% Response rates to single
alkylating agents were generally less than 20% in small series of
patients with disparate stages and prognostic features. With the intro-
duction of cisplatin-containing regimens,3> complete clinical
responses were noted in patients with advanced disease and were con-
firmed by second-look surgery. Peters and colleagues® demonstrated
that multi-agent chemotherapy with cisplatin achieved an 81% objec-
tive response rate, whereas multi-agent therapy without cisplatin
achieved a 29% response rate, and single-agent therapy (other than cis-
platin) achieved a 9% response rate. In the cisplatin group, there were
12 complete surgical responses in 20 patients.
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Barakat and colleagues?” reported the treatment of 38 patients
with cisplatin-based chemotherapy. While the overall survival of the
group was 51% at 5 years, patients with bulky disease who had com-
plete cytoreductive surgery had a 5-year survival of 83% as compared
with 28% if there was residual disease postoperatively. Of 21 patients
with advanced-stage disease who came to second-look surgery, 11
were found to be without evidence of disease, there was 1 recurrence.
Similarly, Cormio and co-workers® treated 32 patients with cisplatin,
doxorubicin, and cyclophosphamide after primary cytoreductive
surgery. The overall clinical response rate was 80%. Ten of 14 patients
who underwent second-look laparotomy had a pathologic complete
response, but 3 relapsed. The median survival for the entire group was
38 months and the 5-year survival rate was 35%. Other investigators
have reported similar experience with platinum-based regimens in the
treatment of fallopian tube carcinoma.?’

During the past decade, as experience increased, it is obvious from
the literature that fallopian tube carcinoma responds well to cytotoxic
chemotherapy; multi-drug regimens containing cisplatin seem to be
more active than nonplatinum single agents or multi-drug regimens
without cisplatin. There is no information about the effectiveness of
platinum compounds as single agents or paclitaxel alone or in combi-
nation with cisplatin. The role of hormonal therapy in the treatment of
tubal carcinoma is unclear; however, medroxyprogesterone acetate
and megestrol acetate have been employed in the treatment, usually in
combination with cytotoxic agents.>-33 There is no evidence that pro-
gestational therapy alone is effective in this disease.

A proposed algorithm for the treatment of such patients is given in
Fig. 114.1.

PROGNOSIS

Although most of the larger series have reported recurrent dis-
ease later than 5 years after therapy, more than 80% of the recur-
rences will have happened by the third year from the onset of treat-
ment.2* If one surveys the results published in the larger series of the
last decade, which reported staging similar to the current FIGO sys-
tem, the 5-year survival for 228 patients is 61% for stage I, 40% for
stage 11, and 17% for stage I11.3:%18:32 In two reports, there were no
S-year survivors in stage I'V; two series did not mention survivorship
for stage IV; and in one, the survival was 25% through the applica-
tion of extremely aggressive combinations of therapy.? In selected
series in which patients were treated more recently, Muntz and col-
leagues®® reported 5-year survival rates for 35 patients of 100% for
stage I, 65% for stage 11, 40% for stage 111, and 25% for stage IV. In
Barakat and colleagues’ report,2” the 5-year survival rate for stages
I1I and IV was 51%. Rosen and co-workers! in a retrospective anal-
ysis of 143 women, reported a 5-year survival rate of 59% for stages
I'and II and 19% for stages I1I and IV. The 5-year survival rate for all
stages was 43%.

In an attempt to identify prognostic features, the Austrian Cooper-
ative Study Group for fallopian tube carcinoma analyzed the 66
patients treated in Austria between 1980 and 1990.!° The group stud-
ied the role of inflammatory reaction, nuclear anaplasia, mitotic activ-
ity, and progesterone and estrogen receptor concentrations. The distri-
bution of patients was 35% stage I, 20% stage II, 29% stage III, and
16% stage I'V. Ascites was found in 24% of patients, but only in FIGO
stages Il and IV. The overall 5-year survival rate for stages I and Il was
50%, and for stages 1l and IV it was 14%. The authors found no prog-
nostic impact of degree of differentiation or the presence, absence, or
concentration of estrogen and progesterone receptors. Lymphocyte
infiltration in the tumor was confirmed as a prognostic factor by mul-
tivariate analysis, as was stage of disease. In a separate review of the
Austrian experience, 61 specimens of fallopian tube carcinoma were
examined by image cytometry for ploidy determination. Forty-eight of
the tumors showed an aneuploid pattern. While patients with a euploid
pattern had a median survival of 33.8 months as compared with 24.5
months for patients with aneuploid tumors, significance was not
reached, nor was there a correlation between ploidy status and stage or
grade of tumor.>*
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OTHER MALIGNANT FALLOPIAN TUBE NEOPLASMS

Fewer than 40 malignant miillerian mixed tumors of the fallopian

tube have been reported, as well as rare primary leiomyosarcomas,
rare examples of immature teratomas, and 58 occurrences of tro-
phoblastic disease, primarily choriocarcinomas.*® The diagnostic
approach for any of these tumors is the same as that for primary ade-
nocarcinoma of the fallopian tube, except that in the case of tro-
phoblastic disease, human chorionic gonadotropin beta (B-HCG)
serum levels and, in the case of malignant teratoma, alpha-fetoprotein
levels, are useful. Surgical therapy should be followed by individual-
ized treatment with cytotoxic chemotherapy appropriate to the histol-
ogy or radiation therapy to postoperative fields according to the pri-
mary tumor classification and stage of disease.
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