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Abstract

Objective: Due to primary and secondary ovarian cancer have different management, preoperative assessment
is important. We endeavor to identify the different preoperative clinical characteristics. Methods: We performed
aretrospective case-control study that included 31 patients with secondary ovarian cancer (SOC) and 301 controls
with primary ovarian cancer (POC) diagnosed between 2007 and 2018. The demographic parameters, signs,
symptoms, preoperative tumor marker levels, and imaging findings were reviewed. Results: The incidence of
SOC was 2.5% (66/2605) of all ovarian malignancies. The most common site of origin was the colon (58.1%).
Thirty-five percent of the patients with SOC had a history of previous malignancy and 80.8% of them were
multiparous. Abdominal mass and bladder symptoms were significantly higher in patients with POC than those
with SOC (p < 0.001, p = 0.04, respectively). The preoperative imaging showed that SOC was more often
bilateralism (p < 0.001) and more presence of ascites (p = 0.004). The consistency of SOC was cystic-solid
(50%). From the multivariate analysis, the risk of SOC was significantly increased in patients who developed
previous malignancy, CEA level (>5 ng/mL), and CA 125/CEA ratio (<25) with the odds ratios (95%CI) of 5.07
(1.52,16.96),6.17 (1.68,22.59) and 12.12 (3.91, 37.59), respectively. Conclusions: The preoperative distinction
between POC and SOC is difficult. A history of malignancy, an elevated serum CEA, and CA 125/CEA ratio,
can provide a useful clue for diagnosis and proper management in these patients.
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Introduction

Ovarian cancer is the second most common gynecologic
cancer in the United States. It also accounts for a very high
mortality rate. The rate of new cases of ovarian cancer was
11.2 per 100,000 women per year. The death rate was 6.7
per 100,000 women per year. Ovarian cancer ranks fifth in
cancer deaths among women, accounting for more deaths
than any other cancer of the female reproductive system.
Approximately 5-6% of ovarian tumors are metastatic
from other organs, most frequently from the female genital
tract, the breast, or the gastrointestinal tract. The incidence
rate of metastatic ovarian cancer appears to be higher in
Asia compared to Western countries [1].

The preoperative distinction between primary ovarian
cancers (POC) and secondary ovarian cancers (SOC) is

Submission Date: 11/10/2020  Acceptance Date: 07/25/2021

very important since the correct diagnosis can prevent
inappropriate management and suboptimal treatment
[2]. In the POC, surgery remains the preferred treatment
method if feasible. But in the SOC, the treatment of choice
depending on the primary origin [3, 4]. The differentiation
between primary and secondary ovarian cancers is difficult
and the gold standard investigation is not available [5-10].

We evaluated the proportion of secondary ovarian
cancers among primary ovarian cancers and preoperative
characteristics to compare clinicopathologically
characteristics of both ovarian cancer groups to explore
some keys to aid in differentiation.
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Materials and Methods

A retrospective case-control study was performed.
We enrolled the patients who underwent the operation
at Rajavithi Hospital from 2007 to 2018. The exclusion
criteria were secondary ovarian metastasis from genital
tract origin, no pathologic official result, and loss of
medical record papers. Thirty-one patients with SOC and
301 cases with POC were matching by time in the rate of
1 to 10 cases.

In the SOC group, we identified 179 patients from
the records of the Department of Pathology, Rajavithi
Hospital. We excluded 113 patients with SOC originated
from gynecologic malignancies and 35 patients due to
loss of medical record paper from the medical informatics
gynecologic cancer. Matching by time with the same
year was done in the POC group. The medical records
were reviewed for the demographic parameters, signs
and symptoms, preoperative tumor marker level, and
imaging findings.

Statistical analyses were performed using either the
Chi-square test, the Mann-Whitney U test, the Fisher’s
exact test, and Logistic regression analysis. A two-tailed
P-value lower than 0.05 was considered statistically
significant. The calculations were performed with SPSS
program version 20.

Results

From 2007 to 2018, all ovarian cancer 2,605 cases were
diagnosed. The incidence of primary epithelial ovarian
cancer was 24.4 percent (636/2605) and the incidence of
SOC was 6.8% (179/2605). The total of non-genital tract
origin were 66 cases (2.5%). The most common sites of
non-genital tract origin were the colon (58.1%), stomach

Table 1. Demographic and Clinical Characteristics

(22.6%), and appendix (9.7%), respectively.

Table 1 shows the demographic and clinical
characteristics of patients with SOC and POC. The POC
and SOC groups could not be distinguished by age, BMI,
or underlying diseases.

However, Thirty-five percent of the patients with SOC
had a history of previous malignancy and 80.8% of them
were multiparous. Abdominal mass and bladder symptoms
were significantly higher in patients with POC than those
with SOC (p <0.001, p =0.004, respectively).

Of'the serum tumor markers, serum CA 125, CEA, and
CA125/CEA ratios were significantly different between
the two groups. The preoperative level of serum CA 125
(median 318 vs. 91.9) was higher in the POC group.
On the other hand, the preoperative level of serum CEA
(median 25.0 vs. 1.9) was higher in the SOC group as
shown in Table 2.

Table 3 shows the results of preoperative imaging.
The preoperative size of tumors, as measured by imaging
were not different between the two groups (p 0.054).
The preoperative imaging showed that SOC was more
often bilateralism (p <0.001) and more presence of ascites
(p = 0.004). The consistency of SOC was cystic-solid
(50%). Carcinomatosis did not differ between the two
groups.

From the multivariate analysis, the risk of SOC was
significantly increased in patients who developed previous
malignancy, CEA level (>5 ng/mL), and CA 125/CEA ratio
(<25) with the odds ratios (95%CI) of 5.07 (1.52, 16.96),
6.17 (1.68, 22.59) and 12.12 (3.91, 37.59), respectively
as described in Table 4.

SOC POC p-value
n=731 n=301

Age (year), mean (SD) 50.5 (11.5) 54.0 (10.5) 0.083 ¢
BMI* (kg/m?), mean (SD) 24.3 (5.0) 24.2 (4.9) 0.957¢
Previous CA (%) 11 (35.5) 15 (5) <0.001°
Parity (%) 0.004®
Nulliparous 5(19.2) 144 (48.3)
Multiparous 21 (80.8) 154 (51.7)
Underlying diseases 11 (35.5) 141 (46.8) 0.227°
Presentation symptoms
Abdominal mass (%) 14 (45.2) 224 (74.4) <0.001°
Abdominal distention (%) 14 (45.2) 149 (49.5) 0.645°
Abnormal uterine bleeding (%) 5(16.1) 32 (10.6) 0.354°
Pelvic pain (%) 6(19.4) 108 (35.9) 0.065°
Weight loss (%) 14 (45.2) 120 (39.9) 0.567°
Loss of appetite (%) 11 (35.5) 70 (23.3) 0.131°
Bladder symptoms (%) 2 (6.5) 70 (23.3) 0.037 ¢
Bowel symptoms (%) 5(16.1) 22(7.3) 0.087°

a, Mann-Whitney U test; b, Chi-square test; ¢, Fisher’s exact test; d, Student T test; e, Body mass index
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Table 2. Tumor Markers

Tumor markers SOC POC p-value
(median), (min-max) (median), (min-max)
CA 125 (median) 91.9 (7.82-1141) 318.0 (8-25000) 0.042 0.04
(n=27) (n=243)
CA 19-9 (median) 26.1 (0.6-9347) 24.0 (0.6-10000) 0.849 0.85
(n=24) (n=165)
CEA (median) 25.0 (1.26-3841) 1.9 (0.2-3566) <0.001 <0.001
(n=25) (n=128)
CA125-CEA ratio 2.9 1453 <0.001 <0.001
(n=25) (n=128)
Table 3. Preoperative Imaging Findings Discussion
Imaging findings SOC POC p-value

In the present study, the proportion of non-genital tract

n=28 =299 origin SOC of all ovarian malignancies was 2.5% close
Tumor size (cm), 12.6 (6.5) 15.1(6.5)  0.054¢ to the result in a study by Skirnisdottir et al. [11] that the
mean (SD) detected proportion was 2.3%. While the other study in
Side <0.001® Thailand at Chiang Mai University, Khunamornpong et al.
. . [12] found non-genital tract metastatic tumors accounted
B1lat?ral %) 12(429) 4 (153 for 20.6% of malgignant ovarian tumors. More than 90% of
Consistency <0.001° the SOC were metastases from the gastrointestinal tract.
Cystic (%) 6(21.4) 13 (4.3) Colorectal cancer was the most common primary tumor
Solid (%) 8 (28.6) 24 (8) followed by stomach cancer. This is in good agreement
Cystic-solid (%) 14 (50) 262 (87.6) with the previously reported studies [1, 12-15].
Ascites (%) 19(67.9)  119(39.8)  0.004" The POC and SOC groups could not be distinguished

by age, body mass index, or underlying diseases.
It has been reported that patients with metastatic ovarian
a, Mann-Whitney U test; b, Chi-square test; ¢, Fisher’s exact test; had a hich fthe hi fmali
d, Student T test; e, Data on 287 patients; f, Data on 19 patients; cancers had a high percentage of the history of malignant
g, Data on 152 patients. disease [13]. Our results confirm this, thirty-five
percent of the patients with SOC had a history of
previous malignancy. The most common origin is the
gastrointestinal tract. Abdominal mass and bladder

Carcinomatosis (%) 57(26.3) 37¢(243) 0.851°

Table 4. The Association between Clinicopathologic Factors and SOC

Parameter Univariate Multivariate

OR 95%C1 P-value OR 95%CI P-value
Age (=50 vs >50) 0.6 0.29, 1.27 0.186 - - -
BMI (=225 vs <25) 1.04 0.48,2.21 0.927 - - -
Previous CA (yes vs no) 10.48 4.26, 25.80 <0.001 5.07 1.52,16.96 0.008
Parity (multi- vs nulli-) 1.05 0.53,2.07 0.888 - - -
Abdominal mass (yes vs no) 0.28 0.13, 0.60 0.001 0.22 0.08, 0.58 0.002
Bladder symptoms (yes vs no) 0.23 0.05, 0.98 0.047 0.22 0.04, 1.12 0.068
Bowel symptoms (yes vs no) 2.44 0.85, 6.97 0.096 - - -
CA 125 (>35vs <35 U/ml) 1.23 0.74,2.04 0.431 - - -
CA 19-9 (> 39 vs <39 U/ml) 2.86 1.04,7.83 0.041 2.56 0.72,9.10 0.148
CEA (> 5 vs <5 ng/ml) 2.78 1.04,7.47 0.042 6.17 1.68, 22.59 0.006
CAI125/CEA (25 vs >25) 10 4.49,22.30 <0.001 12.12 3.91,37.59 <0.001
Carcinomatosis (yes vs no) 1.76 0.86, 3.60 0.118 - - -
Tumor size (> 10 vs <10 cm) 1.37 0.63, 3.00 0.431 - - -
Ascites (yes vs no) 1.08 0.53,2.20 0.833 - - -
Bilateral (yes vs no) 1.26 0.57,2.80 0.573 - - -
Solid (yes vs no) 0.35 0.09, 1.40 0.138 - - -
Mixed (yes vs no) 0.67 0.31, 1.44 0.31 - - -
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symptoms were significantly higher in patients with POC
than those with SOC (p <0.001, p =0.004, respectively).
This may be the result of the average tumor size in POC
that larger than SOC (15.1 vs. 12.6 cm, p=0.054).

From previous data reported by Antila et al. [13] in
Finland which cystic-solid character and the presence
of ascites were more common in cases of POC. Our
pre-operative imaging showed that SOC was more often
bilateralism (p <0.001) and more presence of ascites
(p = 0.004). The consistency of SOC was cystic-solid
(50%). The Lee et al. [1] study found ascites more than
50% and cystic-solid character up to 40% in SOC same
as our study. This may be the result of advanced disease
of metastatic ovarian cancer that can rise ascites and the
most common primary origin in Lee et al. [1] study and
our study was the same as colon cancer that ascites is a
common finding in advanced GI cancer [16].

To our knowledge, CEA level > 5 ng/ml often found
in GI, breast, and lung cancer and CA125/CEA ratio >
25 appeared to be excellent for differentiation between
OVC and non-OVC [17]. In our study, we found that
the CEA level > 5 ng/mL and CA125/CEA ratio < 25
were associated to be SOC. Confirm with Sorensen et
al. [17] that the sensitivity and specificity of CA125/
CEA ratio <25 to diagnosed SOC was 62.6% and 73.4%
respectively.

In the conclusion, there are many clues for diagnosed
SOC. Clinical factors include previous cancer, no
abdominal mass, and no bladder symptoms. Imaging
factors include bilateralism, solid, and presence of ascites.
Tumor markers include CEA>5 ng/ml and CA125/CEA
ratio <25. All of these clues can suggest considering
work up to other primary origins for the correct diagnosis
and prevent inappropriate management and suboptimal
treatment.

The strengths of the study, this is the first study
in Thailand evaluated the association between
clinicopathologic factors and SOC. The study performed
in the Rajavithi Hospital, the tertiary care center that has
enough cases for study in uncommon diseases. However,
the problem of lost data and incomplete data in medical
record papers were the common limitations in the
retrospective study.
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