
Introduction

Primary peritoneal carcinoma (PPC) was first de-

scribed by Swerdlow in 1959 [1]. PPC is a malignancy

with diffuse involvement of the peritoneal surfaces, in-

volving mostly the omentum with minimal or no ovarian

involvement [1, 2]. Histopathologic and clinical similar-

ities have been reported between PPC and ovarian serous

carcinoma [3–6]. PPC has been reported in women who

underwent oophorectomy for benign disease or prophy-

laxis [7]. Both differences [3, 8, 9] and molecular simi-

larities [10] have been reported between PPC and ovarian

serous carcinoma, although the clinicopathologic features

and etiology of PPC are somewhat obscure. As PPC be-

gins from intra-abdominal disease, it is at Stage ≥ 3 at

presentation, which is the main reason for its poor five-

year survival rate. Management of PPC shadows that of

epithelial ovarian carcinoma (EOC), with initial debulk-

ing surgery followed by adjuvant platinum-containing

chemotherapy. However, optimal cytoreduction is more

difficult in PPC than in EOC, as PPC tends to have wide-

spread peritoneal disease.

This study investigated clinical findings, treatment, and

prognosis of patients with PPS compared with those with

EOC, to improve recognition of this disease. 

Materials and Methods

Patients
This retrospective study included 14 patients with PPC and 219

patients with EOC, who were treated at the present hospital between

January 2005 and December 2012. Each patient provided written

informed consent. Both sets of patients were treated with debulking

surgery combined with adjuvant/neoadjuvant chemotherapy. 

Definitions
PPC was defined by the following Gynecologic Oncology

Group’s (GOG’S) inclusionary criteria for PPC [11]: (1) both

ovaries must be either physiologically normal in size or enlarged

by a benign process; (2) involvement in extraovarian sites must be

greater than involvement on the surface of either ovary; (3) micro-

scopically, the ovarian component must be one of the following:

(a) non-existent, (b) confined to ovarian surface epithelium with no

evidence of cortical invasion, (c) involve ovarian surface epithe-

lium and underlying cortical stroma but with no given tumor size ≥

5 × 5 mm, or (d) any tumor < 5 × 5 mm within ovarian substance

associated with or without surface disease; (4) histological and cy-

tological tumor characteristics must be predominantly of the serous

type, i.e., similar or identical to that seen in ovarian serous papillary

adenocarcinoma. Diagnoses were based on original pathologic re-

ports, reviewed by two certified pathologists. 

Data and treatment
Clinical data were obtained from medical records of each patient

included age at diagnosis, presenting symptoms, operative findings,

whether primary cytoreductive surgery was optimal or suboptimal,

preoperative CA125 levels, International Federation of Gynecol-

ogy and Obstetrics (FIGO) stage based on clinical/surgical exami-

nations and cytology results, type of chemotherapy, number of
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courses, date of tumor recurrence or progression, date of last follow-

up, and date of death. Optimal surgery was defined as presence of

residual tumor < 1.0 cm in size after surgery. Suboptimal surgery

was defined as presence of residual tumor ≥ 1.0 cm after surgery.

Tumors were staged according to FIGO criteria for ovarian cancer.

Treatment for both PPC and EOC usually consisted of initial de-

bulking surgery followed by adjuvant chemotherapy; patients who

seemed unsuitable for initial surgery received a few cycles of

neoadjuvant chemotherapy. Standard surgery included total hys-

terectomy with bilateral salpingo-oophorectomy, partial omentec-

tomy, and lymphadenectomy. For those with large residual disease

and/or poor medical condition at surgery, lymphadenectomies were

omitted. The chemotherapy regimen consisted of paclitaxel + car-

boplatin or docetaxel + carboplatin. The authors compared charac-

teristics and prognosis of 14 patients with PPC to those of 219

patients with EOC; the 14 patients with PPC were also compared

with 41 patients with Stage III EOC, which histologically shows as

serous adenocarcinoma or poorly differentiated adenocarcinoma

(i.e., the histology type most similar to PPC). 

Statistics
Clinicopathological data were analyzed by Fisher’s exact test

and the χ2 test. Survival and disease-free survival probabilities

were analyzed using the Kaplan–Meier method. SPSS 21.0 was

used for data analyses. A p < 0.05 was considered to be significant.

Results

Clinical characteristics of all 14 patients with PPC are

detailed in Table 1. Among presenting complaints, ten pa-

tients (71.4%) had abdominal distension, and one each

(7.1%) had abnormal genital bleeding, appetite loss, or

deterioration of dermatomyositis; one (7.1%) had no

symptoms but was singled out in a screening. Four of the

14 (28.6%) could undergo optimal surgery; two (14.3%)

had a few cycles of neoadjuvant chemotherapy consist-

ing of paclitaxel + carboplatin before undergoing optimal

surgery. Follow-up range for PPC patients was 11–96

months (median: 55 months), with 9/14 (64.3%) patients

followed for at least five years or until death. By August

31st, 2013, 5/14 (35.7%) were alive free of disease, 5/14

(35.7%) were alive with disease, and 4/14 (28.6%) had

died of disease.

Table 2. — Clinical characteristics of PPC and EOC patients.
PPC (n=14) EOC (n=219) p

Mean age (y) 62.6 ± 8 56.3 ± 11.3 0.045

FIGO stage 0.001

I 0 (0%) 82 (37.4%)

II 0 (0%) 20 (9.1%)

III 14 (100%) 94 (42.9%)

IV 0 (0%) 23 (10.5%)

Histological type < 0.001

Serous adenoca 12 (85.7%) 60 (27.4%)

Mucinous adenoca 0 (0%) 37 (16.9%)

Endometrioid adenoca 0 (0%) 46 (21.0%)

Clear cell adenoca 0 (0%) 65 (29.7%)

Poorly differentiated 2 (14.3%) 11(5.0%)

Mean CA 125 (U/ml) 5,616.8 2,458.2 NS

Adenoca: adenocarcinoma; FIGO: International Federation of Gynecology and

Obstetrics; NS: not significant.

Table 3. — Clinical characteristics of patients with PPC,
and patients with Stage III EOC with serous adenocarcinoma
or poorly differentiated adenocarcinoma as histologic type.

PPC (n=14) EOC (n=219) p
Mean age (y) 62.6 ± 8.4 58.8± 12 NS 

FIGO stage NS 

IIIa 0 (0%) 1 (2.2%)

IIIb 2 (14.3%) 3 (6.5%)

IIIc 12 (85.7%) 42 (9.1%)

Histological type NS 

Serous adenoca 12 (85.7%) 38 (82.6%)

Poorly differentiated 2 (14.3%) 8 (17.4%)

Mean CA 125 (U/ml) 5,616.8 6,195.4 NS 

Adenoca: adenocarcinoma; FIGO: International Federation of Gynecology and

Obstetrics; NS: not significant.

Table 1. — Clinical characteristics of 14 patients with PPC.
Case Age Histological type Stage Chief complaint CA125* NAC Surgery Prognosis

1 65 Serous adenoca IIIc Abdominal distention 1981 – Suboptimal NED

2 65 Serous adenoca IIIc Abdominal distention 9222 – Suboptimal NED

3 68 Serous adenoca IIIc Abdominal distention 134 – Suboptimal NED

4 74 Serous adenoca IIIc Appetite loss 1536 – Optimal NED

5 69 Serous adenoca IIIc Abdominal distention 577 – Suboptimal NED

6 68 Serous adenoca IIIc Abdominal distention 9222 – Suboptimal AWD

7 61 Serous adenoca IIIb Abdominal distention 1885 + Optimal AWD

8 65 Serous adenoca IIIc Abdominal distention 1443 + Optimal AWD

9 65 Serous adenoca IIIc Abdominal distention 57030 – Suboptimal AWD

10 43 Poorly differentiated IIIc Abdominal distention 710 – Suboptimal AWD

11 65 Serous adenoca IIIc Deterioration of dermatomyositis 1108 - Suboptimal DOD

12 63 Serous adenoca IIIc Abdominal distention 338 – Suboptimal DOD

13 58 Serous adenoca IIIc Genital bleeding 270 – Suboptimal DOD

14 51 Serous adenoca IIIb No symptom 249 – Optimal DOD

*U/ml; AWD: alive with disease; DOD: dead of disease; NED: no evidence of disease; Serous adenoca: serous adenocarcinoma.
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The mean age of patients with PPC (62.6 ± 8.4 years)

was significantly older than for patients with EOC (56.3 ±

11.3 years, p = 0.045; Table 2). All PPC patients had Stage

III disease; whereas among the EOC patients, 82 had Stage

I, 20 had Stage II, 94 had Stage III, and 23 had Stage IV

(p = 0.001). Among histologic types, patients with PPC had

12 serous adenocarcinomas and two poorly differentiated

adenocarcinoma; those with EOC had 60 serous adenocar-

cinomas, 37 mucinous adenocarcinomas, 46 endometrioid

adenocarcinomas, 65 clear-cell adenocarcinomas and 11

poorly differentiated adenocarcinomas (P<0.001). Initial

CA125 levels did not differ significantly.

Figure 1. — Kaplan–Meier estimates of overall survival. Dashed

line: PPC patients; solid line: EOC patients.

Figure 2. — Kaplan–Meier estimates of time to recurrence.

Dashed line: PPC patients; solid line: EOC patients.

Figure 3. — Kaplan–Meier estimates of overall survival. Dashed

line: PPC patients; solid line: Stage III EOC patients with serous

adenocarcinoma or poorly differentiated adenocarcinoma as his-

tologic type.

Figure 4. — Kaplan–Meier estimates of time to recurrence.

Dashed line: PPC patients; solid line: Stage III EOC patients with

serous adenocarcinoma or poorly differentiated adenocarcinoma

as histologic type.
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Between PPC patients and those stage III EOC patients

with serous adenocarcinoma or poorly differentiated ade-

nocarcinoma as histologic type, mean age, clinical stage,

histologic type and initial CA125 level were not signifi-

cantly different (Table 3).

The two groups did not significantly differ in overall sur-

vival (P = 0.78; Figure 1) or disease-free survival (P = 0.73;

Figure 2). Five-year survival was 61.1% for PPC and

60.3% for EOC. Median time to recurrence was 670 days

for PPS and 811 days for EOC.

Overall survival of patients with PPC and those with

Stage III EOC and serous adenocarcinoma or poorly dif-

ferentiated adenocarcinoma histology did not significantly

differ (p = 0.40; Figure 3); five-year survival was 61.1%

for PPC and 43.8% for Stage III EOC. Disease-free sur-

vival did not significantly differ between PPC patients and

Stage III EOC patients (p = 0.55; Figure 4). Median time

to recurrence was 670 days for PPS and 532 days for

Stage III EOC.

Discussion

The clinical and histologic features of PPC are similar to

those of EOC, and patterns of spreading, response to

chemotherapy, and prognoses are almost the same as EOC

[11, 12]. However, PPC can occur after prophylactic

oophorectomy, and has been encountered even in a male

patient [13]. Histologically, most PPS has serous adeno-

carcinoma, but other types have also been reported [14, 15].

The etiology, pathogenesis, cell of origin, and clinico-

pathologic features of PPC remain obscure.

In this study, compared with all EOC patients, PPC pa-

tients were older at diagnosis and all had advanced disease

(Stage III), which concords with previous studies in terms

of age [16, 17] and general disease stage [15]. As PPC be-

gins from intra-abdominal disease, presenting stage must

be at least III. Serum CA125 level was elevated in all PPC

patients, but did not significantly differ from EOC patients.

Most PPC patients had serous adenocarcinoma histology;

whereas EOC specimens varied (clear-cell carcinoma;

29.7%, serous adenocarcinoma; 27.4%, endometrioid ade-

nocarcinoma; 21.0%, mucinous adenocarcinoma; 16.9%,

poorly differentiated adenocarcinoma; 5.0%). Overall sur-

vival and progression-free survival did not significantly dif-

fer between the two patient groups. About 30% of EOC

patients had clear-cell carcinoma, which has a poor prog-

nosis, and about 60% of EOC patients with other than clear-

cell carcinoma had Stage ≥3, which explains why the two

types had similar prognoses despite all PPS patients having

advanced disease.

When PPC patients and patients with Stage III EOC with

serous- or poorly-differentiated adenocarcinoma (i.e., the

EOC histology most similar to that of PPC) were com-

pared, mean age, clinical stage, histologic type, initial

CA125 level, and prognosis did not significantly differ.

Comparative prognoses of PPC and EOC are controversial.

Some studies report PPC patients to have significantly

worse survival rates than those with EOC [18, 19]; others

report that their survival rates are not significantly different

[14, 15, 18, 20]. 

Management of PPC has shadowed that of EOC, with

initial debulking surgery followed by adjuvant platinum-

containing chemotherapy. Although degree of cytoreduc-

tive surgery is reportedly a significant prognostic factor in

PPC [21], optimal cytoreduction is more difficult in PPC

than in EOC, as PPC tends to develop widespread peri-

toneal disease. In this study, the optimal cytoreductive rate

was only 28.6%, but has been reported as 33–70% [8, 12,

14, 15, 20]. Only 2/14 of the present patients received

neoadjuvant chemotherapy, both of whom then underwent

optimal cytoreductive surgery. Neoadjuvant chemotherapy

might help achieve higher rates of successful cytoreductive

surgery.

A standard treatment for PPC has not been established,

although such treatment would appear to be similar to that

for EOC, as is its prognosis.
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