
© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(8):9122-9135 | https://dx.doi.org/10.21037/apm-21-2083

Original Article
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Background: Primary fallopian tube carcinoma (PFTC) is a rare malignancy. In recent years the incidence 
of PFTC has been rising. This study retrospectively analyzed 46 cases of PFTC to identify prognostic factors 
that may impact the survival of patients with PFTC and explored the clinical characteristics.
Methods: The clinical data of patients who had undergone surgery and adjuvant chemotherapy in Ren 
Ji Hospital, School of Medicine, Shanghai Jiao Tong University from 1995 to 2015 were retrospectively 
analyzed. We analyzed clinical data. Cox proportional hazards model was used for univariate and multivariate 
survival analysis.
Results: The level of CA125 increased in almost all patients with advanced-stage (stage III-IV) carcinoma 
and about half the patients with early stage (stage I-II) carcinoma. On ultrasound examination, 41 cases 
had pelvic mass, and five cases had intrauterine space-occupying lesion. Nine patients underwent curettage 
(19.6%). By the International Federation of Gynecology and Obstetricians (FIGO) staging system, the 
distribution of patients was 18 at stage I, 16 at stage II, 10 at stage III, and 2 at stage IV. The mainstay of 
treatment was surgical cytoreduction and platinum-based chemotherapy. Four patients had residual tumors 
diameter ≤1 cm (R1), 10 had residual tumors diameter >1 cm, and 32 had no macroscopic residual tumor 
(R0). Forty patients received postoperative intravenous (IV) chemotherapy. The five-year overall survival 
(OS) was 94.7% in stage I, 80.0% in stage II, 44.4% in stage III, and 0% in stage IV. Univariate and 
multivariate analysis revealed that residual tumor was independent prognostic variable for OS. Univariate 
and multivariate analysis revealed that ascites tumor cells and residual tumor were independent prognostic 
variables for progression free survival (PFS).
Conclusions: Any postmenopausal women with vaginal bleeding, vaginal discharge, or lower abdominal 
pain should be alert to PFTC. Complete tumor markers and imaging examination should be conducted as 
soon as possible to improve the early diagnosis rate of the disease. Regardless of whether the operation is a 
comprehensive staging operation or cytoreductive surgery (CRS), achieving satisfactory R0 can improve OS 
and PFS. It is important the ascitic fluid is tested for tumor markers in order to predict PFS.
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Introduction

Primary fallopian tube carcinoma (PFTC) is a rare 
malignant tumor of the female reproductive system and 
accounts for 0.14% to 1.8% of genital tract malignancy 
(1,2). Renaud first described it in an unpublished 
manuscript in the library of The Royal College of 
Surgeons in 1847. Until 1866, Orthomann carried out the 
complete description of PFTC, attracting attention (3,4).  
Epidemiological research showed a different incidence 
of PFTC in different countries from 1.2/1,000,000 to 
6.7/1,000,000 per year  (5-10). Recent studies elucidated 
that most high-grade serous ovarian cancer originates from 
the fallopian tube and serous tubal intraepithelial carcinoma 
(STIC) spreads to the ovaries or peritoneum (7,9). However, 
STIC incidence and early-stage PFTC have not been 
comprehensively assessed until now (11). In addition, the 
clinical and morphological features of late stage PFTC are 
so similar to epithelial ovarian cancer (EOC) and primary 
peritoneal carcinoma that it is difficult to distinguish even at 
the time of operation (8). Thus, the true incidence of PFTC 
was probably underestimated in previous years. Due to the 
rarity of this disease, the literature on PFTC is limited. We 
conducted a retrospective study of 46 cases of PFTC to 
identify the prognostic factors and to explore the clinical 
characteristics of this disease. We present the following 
article in accordance with the STROBE reporting checklist 
(available at https://dx.doi.org/10.21037/apm-21-2083).

Methods

We enrolled 46 patients who had confirmed PFTC from 
1995 to 2015 at Ren Ji Hospital, School of Medicine, 
Shanghai Jiao Tong University. All patients underwent 
surgeries followed by chemotherapies without radiotherapy. 
All procedures performed in this study involving human 
participants were in accordance with the Declaration of 
Helsinki (as revised in 2013). The study was approved by 
ethic committee of Ren Ji Hospital, School of Medicine, 
Shanghai Jiao Tong University (NO.20200704) and 
informed consent was taken from all the patients.

Clinical history collected included age, menopausal 
status, time of pregnancy and childbirth, clinical symptoms, 
preoperative serum carbohydrate antigen 125 (CA125) 
level, preoperative imaging data, ascitic fluid specimen, 
clinicopathological staging, cytoreductive surgery (CRS), 
chemotherapy, and follow-up. 

All patients were staged according to the International 
Congress of Gynecology and Obstetricians (FIGO)  
staging (12). Histological evaluation is based on the World 
Health Organization (WHO) classification of malignant 
epithelial fallopian tube carcinoma (13). Recurrence is 
defined as increased CA125 and/or imaging findings of the 
relapsed tumor. Progression-free survival time (PFS) refers 
to the initial treatment to the progression of the tumor or 
progression to the final follow-up time. Overall survival (OS) 
is the time from the start of treatment to patient death from 
the tumor or to the last follow-up time. 

Statistical analysis

SPSS 26.0 software was used for statistical analysis. Single-
factor analysis of survival curves was performed using 
the Kaplan-Meier method. The Log-rank test was used 
to determine the significance of survival distribution in 
each group. Multivariate analysis was calculated using the 
Cox proportional hazards model. P<0.05 was defined as 
statistically significant.

Results

Clinical characteristics (shown in Table 1)

Basic information
The mean age of the 46 patients was 60.6±10.8 years (range, 
39 to 82 years) at the time of symptom onset. The median 
age was 60.6 years. There were 36 cases (78.3%) who were 
postmenopausal. In 43 cases (93.5%), the average number 
of pregnancies was 3.1, and the average number of births 
was 1.9. Three patients (6.5%) had not given birth. Two 
patients had undergone prior tubal ligation, one patient 
who had undergone unilateral tubal oophorectomy due to 
ovarian cyst, one patient who had accepted hysterectomy 
due to hysteromyoma, and one patient who had a history of 
breast cancer surgery. 

Clinical manifestation
Clinical symptoms included vaginal bleeding (30 cases, 
65.2%), vaginal discharge (nine cases, 19.6%), abdominal 
pain (eight cases, 17.4%), abdominal distension (five cases, 
10.9%), urinary urgency (two cases, 4.3%), waist soreness 
(two cases, 4.3%), and palpable mass (one case, 2.2%). The 
typical Latzko triad (vaginal bleeding/discharge, abdominal 
pain, and pelvic mass) was rare (one case, 2.2%).
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Table 1 Clinical and pathological characteristics of 46 patients 
diagnosed with PFTC

Characteristics No.
Percentage 

(%)

Age/year (average, range) 60 [39–82]

Menopause

Yes 36 78.3

No 10 21.7

Nulliparous

Yes 3 6.5

No 43 93.5

Tubal ligation history

Yes 2 4.3

No 44 95.7

Symptom

Vaginal bleeding 30 65.2

Vaginal discharge 9 19.6

Abdominal pain 8 17.4

Abdominal distension 5 10.9

Urinary urgency 2 4.3

Waist soreness 2 4.3

Palpable mass 1 2.2

Combination 16 34.8

Latzko triad symptom 1 2.2

None 4 8.7

Preoperative serum CA125 (U/mL) 

<35 15 32.6

≥35 27 58.7

Unknown 4 8.7

Imaging findings

Abdominal or pelvic mass 41 89.1

Endometrial neoplasms 5 10.9

Diagnostic curettage

Yes 9 19.6

No 37 80.4

Histologic subtype

High grade serous 39 84.8

Endometrial 2 4.3

Transitional cell 1 2.2

Table 1 (continued)

Table 1 (continued)

Characteristics No.
Percentage 

(%)

Neuroendocrine carcinoma 1 2.2

Immature teratoma 1 2.2

Choriocarcinoma 2 4.3

FIGO stage

I 18 39.1

II 16 34.8

III 10 21.7

IV 2 4.3

Ascites tumor cells

Positive 11 23.9

Negative 22 47.8

Unknown 13 28.3

Surgical method

Comprehensive staging 
operation

19 41.3

Debulking surgery 25 54.3

Salpingectomy 2 4.3

Residual disease, cm 

≤1 36 78.3

>1 10 21.7

Lymphadenectomy 

Yes 25 54.3

No 21 45.7

Omentectomy 

Yes 33 71.7

No 13 28.3

Appendectomy 

Yes 23 50.0

No 23 50.0

Primary IP chemotherapy 

Yes 22 47.8

No 24 52.2

TP chemotherapy

≥6 courses 24 52.2

<6 courses 22 47.8

PFTC, primary fallopian tube carcinoma; FIGO, International 
Congress of Gynecology and Obstetricians; IP, intraperitoneal.
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Laboratory examination
The serum CA125 was detected in 42 cases pre-operation 
(91.3%), of which 27 cases were elevated (≥35 U/L, 58.7%), 
15 cases were normal level (32.6%), and four cases had not 
been detected or unknown (8.7%).

Imaging examination
All patients underwent gynecological pelvic ultrasound 
examination, in which 41 cases (89.1%) had pelvic masses, 
and five cases (10.9%) where the pelvic mass was found in 
the uterine cavity.  Most of the pelvic masses were solid or 
cystic, and blood flow signals were detected in the solid part 
of the pelvic mass. Due to intrauterine space occupation 
or postmenopausal bleeding, nine patients underwent 
curettage before surgery (19.6%).

Treatment

Surgical treatment
The initial treatment for all 46 patients was surgery. 
One patient received two circles of arterial intubation 
chemotherapy before the operation. Among the 33 patients 
who underwent ascites cytology examination, cancer cells 
were found in 11 cases (33.3%). Hysterectomy with bilateral 
salpingo-oophorectomy was undergone in 42 patients, and 
one patient who received bilateral salpingo-oophorectomy 
only. Due to the advanced stage of the tumor, one patient 
underwent palliative surgery of unilateral salpingo-
oophorectomy, and two patients received unilateral salpingo-
oophorectomy due to choriocarcinoma. Omentectomy was 
carried out in 33 cases, among which pathology revealed 
metastasis in four cases. Except that 1 patient had received 
appendectomy before, appendectomy was carried out in 23 
cases, and one patient had undergone a prior appendectomy. 
No metastasis was found in the postoperative pathology. 
Pelvic lymphadenectomy was undertaken in 25 cases, in two 
of which metastasis was found. Paraaortic lymphadenectomy 
was performed in eight patients, with metastasis was 
found in three cases. A comprehensive staging operation 
was performed in 19 cases, and debulking surgery was 
performed in 25 cases. As for postoperative residual tumor 
size, no macroscopic residual tumor (R0) was found in 32 
cases, four cases had residual tumor diameter ≤1 cm (R1), 
and 10 cases had residual tumor diameter >1 cm.

Histologic subtype
All histologic subtypes of the 46 patients were confirmed 
by pathology in our hospital, including 40 cases of high-

grade serous carcinoma (87.0%), one case of endometrial 
carcinoma (2.2%), one case of neuroendocrine carcinoma 
(2.2%), one case of transitional cell carcinoma (2.2%), 
one case of immature teratoma (2.2%), and two cases of 
choriocarcinoma (4.3%). Serous adenocarcinoma of the 
fallopian tube combined with endometrioid adenocarcinoma 
was found in one case. There was also one case confirmed 
with serous adenocarcinoma of the fallopian tube combined 
with endometrial adenocarcinoma, as well as cervical 
squamous cell carcinoma.

FIGO staging
According to the FIGO staging classification for cancer of 
the ovary, fallopian tube, and peritoneum, there were 19 
cases (41.3%) in stage I, 15 cases (32.6%) in stage II, 10 
cases (21.7%) in stage III, and two cases (4.3%) in stage IV.

Postoperative chemotherapy 
Intraperitoneal chemotherapy was performed in 22 
cases and intravenous (IV) chemotherapy in 40 cases. IV 
chemotherapy was received more than six times in 24 
patients, and 16 patients received IV chemotherapy less than 
six times. The three patients with FIGO stage I cancer did 
not receive chemotherapy due to advanced age, one patient 
with FIGO stage II cancer did not receive chemotherapy 
due to abnormal liver function, and two patients with FIGO 
stage II cancer refused chemotherapy. 

IV TP (paclitaxel + cisplatin) or TC (paclitaxel + 
carboplatin) regimen was used after 2003, while IV PAC 
(cisplatin + adriamycin + cyclophosphamide) regimen 
was used before 2003. Bleomycin + etoposide (VP-16) 
+ cyclophosphamide regimen was used for immature 
teratoma, penta-fluorouracil (5-Fu) + dactinomycin (KSM) 
regimen was used for choriocarcinoma, and VP-16 + 
cisplatin regimen was used for neuroendocrine carcinoma.

Follow-up

The average period of follow-up was 102.7 months until 
October 8, 2020. Two cases were lost to follow-up, and the 
follow-up rate was 95.7%.

Survival analysis

At the end of the follow-up, 17 patients died, and the 
mortality rate was 37%. The five-year OS rate was 73.9%, 
and the five-year PFS rate was 67.4%. The five-year OS 
rate was 94.7% in stage I, 80.0% in stage II, 44.4% in stage 
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III, and 0% in stage IV, as shown in Tables 2 and 3.
Univariate analysis showed that the prognostic factors 

affecting OS were age (≥60 vs. <60 years, P=0.013), the 
postmenopausal period (≥10 vs. <10 years, P=0.039), FIGO 
staging (III-IV vs. I-II, P=0.000), surgical method (staged 
surgery vs. body surgery, P=0.029) and residual tumor 
(≥1 vs. <1 cm, P=0.000) (Table 4). The Cox proportional 
hazards model showed that residual tumor (P=0.002) was an 
independent prognostic factor of OS (Table 5).

Univariate analysis showed that the prognostic factors 
affecting PFS were age (≥60 vs. <60 years, P=0.006), and the 
postmenopausal period (≥10 vs. <10 years, P=0.012), FIGO 
staging (III-IV vs. I-II, P=0.000), ascites tumor cells (positive 
vs. negative, P=0.047), surgical method (full staging and 
CRS, P=0.037) and residual tumor (≥1 vs. <1 cm, P=0.000) 
(Table 6). The Cox proportional hazards model showed that 
ascites tumor cells (P=0.030) and residual tumors (P=0.011) 
were independent prognostic factors for PFS (Table 5).

The OS and PFS curves of this queue are shown in 
Figure 1.

All the other factors like pretreatment of CA125 levels, 
histological type, and chemotherapy had no significant 
effect on the prognosis.

Discussion

PFTC is a rare malignant tumor of the female reproductive 
system. In recent years, with the continuous in-depth 
research on the origin of malignant pelvic tumors, more 
and more reports of fallopian tube carcinoma have been 
reported (14). PFTC were usually treated in various ways 
(10,15,16). A single-center study of Fudan University 
Shanghai University Obstetrics and Gynecology Hospital 
collected 101 cases, and the longest follow-up time was  
143 months (17). 

The literature reports that the most common age for 
PFTC is 55–65 years old, mostly in postmenopausal women 
(1,10,15-17). An 88-year-old woman suffering PFTC is the 
oldest patient reported on to date (18). The cohort reported 
in our study included 46 patients with PFTC who had a 
mean age (60.6 years), similar to those in other studies, with 
most (78.3%) of the patients being postmenopausal and 
having a mean spread of 16.1 years.

Ultrasound is an important examination tool. The 
sign for PFTC is that there is no echo or low echo in 
the adnexal area with papillary process or intraluminal 
wall mass present. However, the echo of most fallopian 
tube carcinomas is nonspecific, which is similar to other 

Table 2 Follow-up of mortality rate and five-year survival rate

Stage Number (proportion) Death toll (mortality rate)
Five-year survival number  

(five-year survival rate)

I 19 (41.3%) 3 (15.8%) 18 (94.7%)

II 15 (32.6%) 5 (33.3%) 12 (80.0%)

III 9 (21.7%) 6 (66.6%) 4 (44.4%)

IV 3 (4.3%) 3 (100%) 0 (0%)

Table 3 Follow-up of special pathological types

Histologic subtype FIGO stage OS (m) PFS (m)

Immature teratoma I 243 343

Choriocarcinoma I 126 126

I 126 126

Endometrial II 98 98

I 96 96

Neuroendocrine carcinoma III 86 86

Transitional cell II 69 69

FIGO, International Congress of Gynecology and Obstetricians; OS, overall survival; PFS, progression-free survival.
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Table 4 Impact of prognostic factors on OS by univariate analysis in PFTC of 46 patients

Factors No. HR 95% CI P

Age, y 13.311 1.714–103.350 0.013

<60 23

≥60 23

Postmenopausal period, y 0.957 1.084–22.661 0.039

<10 22

≥10 24

Preoperative serum CA125 (U/mL) 2.387 0.881–6.468 0.087

<35 15

≥35 26

Unknown 5

Histologic subtype 0.038 0.000–30.900 0.339

High grade serous 39

Other 7

FIGO stage 8.440 2.631–27.071 0.000

I+II 34

III+IV 12

Ascites tumor cells 0.286 0.076–1.073 0.063

Positive 11

Negative 22

Unknown 13

Surgical method 4.110 1.158–14.584 0.029

Comprehensive staging operation 19

Debulking surgery 25

Salpingectomy 2

Residual disease 21.022 5.500–80.347 0.000

≤1 cm 36

>1 cm 10

Lymphadenectomy 2.091 0.737–5.932 0.166

Yes 25

No 21

Omentectomy 1.153 0.390–3.411 0.797

Yes 33

No 13

Table 4 (continued)
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pelvic diseases such as ovarian cancer. PFTC differs from 
ovarian cancer in that the intrauterine mass is often seen 
by preoperative ultrasound, and diagnostic curettage is 
performed. In this study, all patients received gynecological 
pelvic ultrasound examinations. Of these, 41 cases (89.1%) 
had a pelvic mass, five cases (10.9%) had intrauterine space-
occupying  lesion. 

CT and MRI examination can also help diagnosis, but 

the specificity is not high. When CT or MRI examination 
finds dachshund-like pelvic mass , intrauterine effusion, 
or hydrosalpinx, we should be alert to the possibility of 
fallopian tube cancer.

CA125 is still a common tumor index used in the 
monitoring of PFTC. In this study, elevated preoperative 
CA125 level was found in 57.5–85.7% of the patients and 27 
patients (58.7%) had preoperative CA125 level greater than 

Table 4 (continued)

Factors No. HR 95% CI P

Appendectomy 1.565 0.549–4.465 0.402

Yes 23

No 23

Primary IP chemotherapy 0.683 0.237–1.972 0.481

Yes 22

No 24

IV chemotherapy 1.449 0.524–4.007 0.474

≥6 courses 24

<6 courses 22

OS, overall survival; PFTC, primary fallopian tube carcinoma; FIGO, International Congress of Gynecology and Obstetricians; IV, 
intravenous; IP, intraperitoneal.

Table 5 Variables predictive of survival by Cox proportional hazards model in PFTC

Variables Wald χ2 Risk ratio 95% CI P

OS

FIGO stages 1.700 2.290 0.659–7.955 0.192

Surgical method 1.313 0.367 0.066–2.038 0.252

Residual disease, cm 9.882 9.335 2.319–37.578 0.002

Postmenopausal period, y 0.015 0.872 0.097–7.816 0.903

Age, y 3.264 7.264 0.845–62.434 0.071

PFS

FIGO stages 0.578 2.011 0.332–12.184 0.447

Ascites tumor cells 4.708 0.049 0.003–0.747 0.030

Surgical method 0.310 2.273 0.127–40.838 0.577

Residual disease, cm 6.515 66.358 2.648–1,662.931 0.011

Postmenopausal period, y 0.197 0.526 0.031–8.995 0.657

Age, y 0.002 0.961

PFTC, primary fallopian tube carcinoma; OS, overall survival; FIGO, International Congress of Gynecology and Obstetricians; PFS, 
progression-free survival.
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Table 6 Impact of prognostic factors on PFS by univariate analysis in PFTC of 46 patients

Factors No. HR 95% CI P

Age, y 17.504 2.295–133.514 0.006

<60 23

≥60 23

Postmenopausal period, y 6.822 1.535–30.324 0.012

<10 22

≥10 24

Preoperative serum CA125 (U/mL) 2.184 0.830–5.748 0.114

<35 15

≥35 26

Unknown 5

Histologic subtype 0.037 0.000–13.371 0.273

High grade serous 39

Other 7

FIGO stage 7.637 2.494–23.385 0.000

I+II 34

III+IV 12

Ascites tumor cells 0.297 0.090–0.982 0.047

Positive 11

Negative 22

Unknown 13

Surgical method 5.025 1.100–22.959 0.037

Comprehensive staging operation 19

Debulking surgery 25

Salpingectomy 2

Residual disease, cm 21.101 5.517–80.707 0.000

≤1 cm 36

>1 cm 10

Lymphadenectomy 1.778 0.564–5.602 0.326

Yes 25

No 21

Omentectomy 1.305 0.393–4.337 0.664

Yes 33

No 13

Table 6 (continued)
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35 U/mL. In the statistical analysis of tumor marker serum 
CA125, we found that there was a significant difference 
in preoperative serum CA125 levels between early (stage 
I-II) and late (stage III-IV) patients (P<0.001). In the early 
stage (stage I-II), there were 16 cases with elevated serum 
CA125, accounting for 53.3% (16/30); in the late stage 
(stage III-IV), there were 11 cases with elevated serum 
CA125, accounting for 91.7% (11/12), and four cases 
were unknown. The level of CA125 increased in almost all 
patients with advanced-stage (stage III-IV) and about half of 
the patients with early stage (stage I-II).

It  isn’t  easy to diagnose PFTC before surgery. 
Preoperative transvaginal color Doppler ultrasound, 
CT, MRI, and diagnostic curettage pathology combined 
with detection  of serum tumor markers are helpful for 
early diagnosis (19). In 2007, prophylactic salpingo-
oophorectomies in BRCA+ women identified the fimbria 
as a site of origin for early serous carcinoma (STIC) (20). 
The STIC lesions either invade the tubal stroma locally 
(developing into PFTC) or exfoliate onto the surface of 
the ovary or peritoneum (primary ovarian or peritoneal 
carcinoma) (21). Although STIC lesions have been found 
with late-stage HGSC (high grade serous carcinoma) in up 
to 60% of cases, not all STIC lesions appear to progress to 
clinical HGSCs, nor would all HGSCs arise from STIC 
lesions, even in high-risk women (22). Therefore, the 
origin of pelvic serous carcinoma still needs a large sample 
prospective study (23). 

Based on the FIGO classification system , endometrial 
carcinoma is divided into 1, 2, and 3 grades. Mucinous 

carcinoma is  not classi f ied.  Clear cel l  carcinoma 
pain  and undifferentiated carcinoma are considered 
high grade carcinoma. The pathological types of 46 
patients in this study included 39 cases (84.8%) of high-
grade serous carcinoma similar to those previously  
described (6), two cases of endometrioid carcinoma, one case 
of transitional cell carcinoma, one case of neuroendocrine 
carcinoma, one case of immature teratoma, and two cases 
of choriocarcinoma. Although it has been reported that 
pathological grade is a very important prognostic factor for 
PFTC, in this study, serous carcinoma is considered high 
grade, so pathological grade is not discussed.

PFTC staging is based on surgical and pathological 
findings. In 1991, a system for staging PFTC was approved 
by the FIGO (24). Based on the progress of research in 
tumor biology and changes in clinical practice, ovarian 
cancer, fallopian tube cancer, and peritoneal cancer were 
classified into one category according to FIGO’s surgical 
pathological staging system in 2013. The National 
Comprehensive Cancer Network (NCCN) guidelines, 
2020, for PFTC treatment is also based on EOC.

In this study, 18 cases (39.1%) were FIGO stage I, 16 
cases (34.8%) were FIGO stage II, 10 cases (21.7%) were 
FIGO stage III, and two cases (4.3%) were FIGO stage 
IV. The FIGO distribution of stages I and II was relatively 
similar to most studies in the literature (6). PFTC was more 
likely to be diagnosed with early-stage tumors and have an 
improved overall and cancer-specific survival rate compared 
with women with primary ovarian cancer (25). This may be 
due  to lower abdominal pain resulting from tubal dilatation 

Table 6 (continued)

Factors No. HR 95% CI P

Appendectomy 2.349 0.707–7.801 0.163

Yes 23

No 23

Primary IP chemotherapy 0.591 0.187–1.862 0.369

Yes 22

No 24

IV chemotherapy 1.841 0.584–5.808 0.298

≥6 courses 24

<6 courses 22

PFS, progression-free survival; PFTC, primary fallopian tube carcinoma; FIGO, International Congress of Gynecology and Obstetricians; 
IV, intravenous; IP, intraperitoneal.
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and abnormal bloody-watery discharge.
The main treatment of PFTC is surgery. For the 

fallopian tube cancer confined in the pelvic cavity, a sample 
of the ascitic or peritoneal lavage fluid should be taken 
for cytological examination. The peritoneum should 
be explored comprehensively, and the peritoneum and 
adhesions that may have a metastasis should be biopsied 
or removed. Hysterectomy plus bilateral salpingo-
oophorectomy lead to complete resection of the tumor 
as far as possible to avoid intraoperative tumor rupture, 
resection of the greater omentum, pelvic lymph nodes, 
and paraaortic lymph nodes (including lymph nodes on 
the surface of inferior vena cava and abdominal aorta).  

For patients with tumors present beyond the scope of 
the pelvic cavity, CRS should be performed to make the 
diameter of the residual tumor less than 1cm. In order to 
achieve satisfactory CRS, partial bowel, bladder, spleen, 
liver, appendix, and peritoneum can be removed according 
to the individual clinical picture. For mucinous carcinoma, 
an appendectomy is necessary. For some patients who 
underwent tumor reduction surgery, the catheter was placed 
after the first operation for intraperitoneal chemotherapy. 

In this study, all 46 patients were treated with surgery. 
There were 19 patients treated with comprehensive 
staging surgery, 25 patients were treated with satisfactory 
CRS, and two patients underwent salpingectomy (for 

Figure 1 Survival curves of prognostic factors for OS and PFS. Data 1, OS by FIGO stage. Data 2, OS by residual disease. Data 3, PFS 
by FIGO stage. Data 4, DFS residual disease. OS, overall survival; FIGO, International Congress of Gynecology and Obstetricians; PFS, 
progression-free survival.
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choriocarcinoma). Postoperative residual tumor size showed 
no gross residual tumor in 32 cases, residual tumor diameter 
≤1 cm in four cases, and residual tumor diameter >1 cm in 
10 cases.

Chemotherapy is the most important adjuvant therapy 
for PFTC and can also be used for the treatment of tumor 
recurrence (23). Platinum combined with paclitaxel has been 
used as the main chemotherapy regimen. The commonly 
used chemotherapy regimens include TP/TC/PC (cisplatin 
+ cyclophosphamide). In this study, 40 patients received 
postoperative IV chemotherapy, with TP or TC regimen 
used after 2003 and PAC regimen used before 2003. 
Immature teratoma was treated with  the bleomycin+VP-
16+cyclophosphamide regimen. Choriocarcinoma was used 
with 5-FU+KSM. Neuroendocrine carcinoma was treated 
with  VP-16+cisplatin. 22 patients undertook intraperitoneal 
chemotherapy. The liver and kidney function, and 
medullary hematopoiesis function, were evaluated 
before and after chemotherapy. The patients without 
contraindication to chemotherapy were continued with 
the next cycle of chemotherapy. The levels of CA125 and 
other tumor markers were monitored during chemotherapy. 
The size of the residual tumor was monitored by pelvic 
ultrasound to evaluate the therapeutic effect.

There is much debate over the best timing for surgery 
and the best approach to delivering the chemotherapy (23). 
Although these debates continue, novel targeted therapies, 
including bevacizumab and poly [adenosine diphosphate 
(ADP)-ribose] polymerase (PARP) inhibitors, have emerged. 
PARP inhibitors are particularly efficacious in patients with 
BRCA1/2 gene mutations, and their use has been shown to 
prolong patient survival (23).

In this study, 13 clinical variables (including age, 
postmenopausal period year, preoperative serum CA125 
level, histologic subtype, FIGO stage, ascites tumor cells, 
surgical method, residual disease, lymphadenectomy, 
omentectomy, appendectomy, and chemotherapy course) 
were selected for Cox univariate analysis. Variables that had 
a significant difference in univariate analysis were applied in 
multivariate analysis. 

The literature reports that the FIGO stage is a related 
factor of prognosis (3). In our study, FIGO stages were 
an independent prognostic factor both for OS (P=0.007) 
and PFS (P=0.003). This was similar to most studies in the 
literature (6). The later the pathological surgical stage is, 
the worse the prognosis is. However, there was no statistical 
difference in FIGO staging in multivariate analysis, 

indicating that FIGO surgical pathological staging interacts 
with other factors. Although it impacts the prognosis, it is 
not an independent prognostic factor in this study model. 
In Cox multivariate analysis, only satisfactory CRS could 
reduce the risk of recurrence and death, while FIGO 
staging had no significant difference.

The size of the residual tumor is a key factor affecting 
the prognosis (26). At present, it is considered that 
satisfactory CRS (residual tumor diameter less than 1 cm) 
can improve the survival of patients, including OS, and 
PFS. A large number of retrospective clinical analyses have 
reached similar conclusions (26-28). In our series, Cox 
univariate and multivariate analysis showed that residual 
tumor size significantly affected OS and PFS (univariate 
analysis P=0.000, multivariate analysis P=0.002).

I n  o u r  s t u d y,  2 5  p a t i e n t s  u n d e r w e n t  p e l v i c 
lymphadenectomy. The five-year OS and five-year 
PFS for the pelvic lymphadenectomy group showed no 
significant difference to that of the group without pelvic 
lymphadenectomy. These results are similar to the results of 
Klein et al. (29). Most studies failed to identify a correlation 
between prognosis and omentectomy (15,30,31). Ramirez 
et al. suggested that appendectomy should not be routinely 
recommended in a study on early-stage ovarian cancer as 
it was not associated with survival (32). In our study, the 
univariate and multivariate analysis revealed no significant 
difference between these factors concerning survival in 
patients with PFTC.

FIGO guidelines on the overall staging surgery for 
primary ovarian cancer, fallopian tube cancer, and peritoneal 
cancer recommended ascites and peritoneal lavage fluid 
cytology as one of the bases of  surgical pathological staging. 
However, there are different views on the significance of 
positive cytology  of tumor cells in ascitic or peritoneal 
lavage fluid. Bakkum-Gamez et al. conducted a multivariate 
analysis of 161 patients with FIGO-staged EOC and found 
that capsule rupture (P=0.001) and positive tumor cytology  
of flushing fluid (P<0.001) were independent prognostic 
factors for PFS (33).

CRS followed by chemotherapy for the residual tumor 
has been recommended as a routine treatment of PFTC 
for decades (34). Several recent studies suggested that the 
platinum and paclitaxel-based chemotherapy regimen (TP) 
should be taken as the standard treatment in patients with 
PFTC (35). Our patients were followed up for a long time, 
as long as 20 years. The chemotherapy regimens before 
and after 2003 were different. Before 2003, intraperitoneal 
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chemotherapy and IV chemotherapy were often used. After 
2003, IV chemotherapy was mainly used, and a TP regimen 
was adopted. 

Conclusions

This retrospective study followed up patients long-term 
for up to 20 years. There were, however, inconsistencies 
in the initial operation, staging, chemotherapy, and 
treatment time, which led to skewed results. The study 
was also limited by its sample size. We suggest that any 
postmenopausal women with vaginal bleeding, vaginal 
discharge, or lower abdominal pain should be alert to PFTC 
and undergo tumor markers and imaging examination as 
soon as possible to improve the early diagnosis rate of the 
disease. The mainstay of treatment is surgical cytoreduction 
and platinum-based chemotherapy. Whether the operation 
method is a comprehensive staging operation or CRS, 
achieving satisfactory R0 can improve OS and PFS. It is 
important to sample ascitic fluid to identify tumor cells 
to help forecast PFS. In the future, using these measures 
along with the anti-VEGF antibody, PARP inhibitors, 
and immunotherapy can help patients live longer,  
healthier lives.  
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