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ABSTRACT 

BACKGROUND 

CA 125 is a glycoprotein and a tumour marker mainly for epithelial ovarian neoplasms. It has potential utility across the spectrum: 

risk assessment, early detection, prognosis, monitoring and therapy. CT of the abdomen and pelvis is the first line imaging modality 

for staging, selecting treatment options and assessing disease response in ovarian cancer. The staging CT provides disease 

distribution, disease burden in the form of peritoneal metastasis, omental deposits or pelvic lymph nodes. Ovary is a complex 

structure and its neoplasms shows a wide spectrum of histological types and clinical behaviour. 

The aim of this study was to evaluate the relation between CA 125, CECT abdomen & pelvis and histopathological features in 

ovarian neoplasms. 

 

MATERIALS AND METHODS 

The present study is an observational study. The study was carried out between February 2018 to July 2018 in dept. of  general 

surgery K. R. Hospital. 

Inclusion Criteria – all cases of ovarian neoplasms who underwent imaging (CECT) with CA 125, followed by staging laparotomy 

during the course of study. 

Exclusion Criteria – all cases of ovarian neoplasms who had received neo adjuvant chemotherapy. 

 

RESULTS 

Out of 80 patients, 24 (30%) were benign and 56 (70%) were malignant. In benign cases 66% were having CA 125 values within 

normal limits and remaining 34% were having elevated levels. In malignant cases, 7% were having CA 125 within normal limits. 

 

CONCLUSION 

The results of the present study indicate remarkable diagnostic abilities of CA 125 and CECT abdomen and pelvis, in detection of 

extent of malignant spread of the ovarian disease. It is difficult to suggest a single investigative modality for evaluation of women 

with ovarian neoplasm. Patients with high level of CA 125 might have advanced stage ovarian neoplasms and are good candidates 

for neoadjuvant chemotherapy followed by surgery. 
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BACKGROUND 

Ovarian tumour is not a single entity but a complex wide 

spectrum of neoplasms involving a variety of histological 

tissues ranging from epithelial tissues, connective tissues, 

specialised hormone secreting cells to germinal and 

embryonal cells. The most common are epithelial tumours 

forming 80% of all tumours. Of all the malignant tumours 

90% are epithelial in origin, 80% are primary in the ovary 

and 20% are secondary from the breast, git. Unfortunately, 

patients with ovarian tumours are often symptom-free for a 

long time and the symptoms are often nonspecific.  
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By the time ovarian malignancy is established, about two 

thirds of these are already far advanced and the prognosis in 

such cases is unfavourable. An ovarian tumour in adolescent 

and post-menopausal women is more often malignant and in 

the reproductive age is mostly benign.[1] 

 

Symptoms 

 Bloating; abdominal distention or discomfort. 

 Pressure effects on the bladder and rectum. 

 Constipation. 

 Vaginal bleeding. 

 Indigestion and acid reflux. 

 Shortness of breath. 

 Tiredness. 

 Weight loss. 

 Early satiety. 

 

Symptoms independently associated with the presence of 

ovarian cancer include pelvic and abdominal pain, increased 

abdominal size and bloating, and difficulty eating or feeling 

full.[2] Symptoms associated with later-stage disease include 

gastrointestinal symptoms such as nausea and vomiting, 
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constipation, and diarrhoea.[3] Presentation with swelling of a 

leg due to venous thrombosis is not uncommon. 

Paraneoplastic syndromes due to tumour-mediated factors 

lead to various presentations.  

Ovarian cancer is one of the leading cancers in Indian 

women and its more lethal than endometrial and cervical 

cancers. Owing to the lack of symptoms and early peritoneal 

dissemination, the tumour has spread outside the pelvis in 

approximately 70% of cases at the time of diagnosis.[4] The 

stage at diagnosis is the most important prognostic factor.[5] 

 

Staging of Ovarian Cancer 

2014 FIGO staging system and corresponding TNM 

Stage I. Tumour confined to ovaries or fallopian tube(s) 

 

T1-N0-M0 

IA: tumour limited to one ovary (Capsule Intact) or fallopian 

tube; no tumour on ovarian or fallopian tube surface; no 

malignant cells in the ascites or peritoneal washings 

 

T1a-N0-M0 

IB: Tumour limited to both ovaries (Capsules Intact) or 

fallopian tubes; no tumour on ovarian or fallopian tube 

surface; no malignant cells in the ascites or peritoneal 

washings 

 

T1b-N0-M0 

IC: Tumour limited to one or both ovaries or fallopian tubes, 

with any of the following: 

IC1: surgical spill.  

 

T1c1-N0-M0 

IC2: Capsule ruptured before surgery or tumour on ovarian 

or fallopian tube surface.  

 

T1c2-N0-M0 

IC3: Malignant cells in the ascites or peritoneal washings. 

 

T1c3-N0-M0 

Stage II. Tumour involves one or both ovaries or fallopian 

tubes with pelvic extension (below pelvic brim) or primary 

peritoneal cancer. 

 

T2-N0-M0 

IIA: Extension and/or implants on uterus and/or fallopian 

tubes and/or ovaries. 

 

T2a-N0-M0 

IIB: Extension to other pelvic intraperitoneal tissues. 

 

T2b-N0-M0 

Stage III. Tumour involves one or both ovaries or fallopian 

tubes, or primary peritoneal cancer, with cytologically or 

histologically confirmed spread to the peritoneum outside 

the pelvis and/or metastasis to the retroperitoneal lymph 

nodes. 

 

T1/T2-N1-M0 

IIIA1: Positive retroperitoneal lymph nodes only 

(Cytologically or histologically proven): 

III A1 (i) Metastasis up to 10 mm in greatest dimension.  

III A1 (ii) Metastasis more than 10 mm in greatest dimension.   

III A2: microscopic extrapelvic (above the pelvic brim) 

peritoneal involvement with or without positive 

retroperitoneal lymph nodes. 

 

T3a2-N0/N1-M0 

IIIB: Macroscopic peritoneal metastasis beyond the pelvis up 

to 2 cm in greatest dimension, with or without metastasis to 

the retroperitoneal lymph nodes. 

 

T3b-N0/N1-M0 

IIIC: Macroscopic peritoneal metastasis beyond the pelvis 

more than 2 cm in greatest dimension, with or without 

metastasis to the retroperitoneal lymph nodes (Includes 

extension of tumour to capsule of liver and spleen without 

parenchymal involvement of either organ) 

 

T3c-N0/N1-M0 

Stage IV. Distant metastasis excluding peritoneal metastases 

Stage IVA: Pleural effusion with positive cytology 

Stage IVB: Parenchymal metastases and metastases to extra-

abdominal organs (Including inguinal lymph nodes and 

lymph nodes outside of the abdominal cavity) 

 

Any T, any N, M1 

The 5 yr survival rates drops from 93% in patients with 

localised disease to 28% in those with distant metastasis. Ca-

125 is the most frequently used biomarker for ovarian cancer 

detection.[6] CA 125  which has been found to be elevated in 

ovarian epithelial cancers is also found to be elevated in other 

cancers, including endometrial cancer, lung cancer, breast 

cancer and some git malignancies.[7] CECT of abdomen and 

pelvis is the standard imaging modality for preoperative 

imaging, staging at presentation and distinguishing between 

patients suitable for primary cytoreductive surgery and 

patients requiring neoadjuvant chemo prior to surgery.[8] 

A-125 (cancer antigen 125, carcinoma antigen 125, or 

carbohydrate antigen 125) also known as mucin 16 or 

MUC16 is a protein that in humans is encoded by the MUC16 

gene.[9] MUC16 is a member of the mucin family 

glycoproteins.[10] 

 

Structure 

Mucin 16 is a membrane associated mucin that possesses a 

single transmembrane domain.[11] A unique property of 

MUC16 is its large size. MUC16 is more than twice as long as 

MUC1 and MUC4 and contains about 22, 000 amino acids, 

making it the largest membrane-associated mucin.[12] 

MUC16 is composed of three different domains:[13] 

 An N-terminal domain. 

 A tandem repeat domain. 

 A C-terminal domain. 

 

Reference Range 

CA 125 is the tumour marker recommended for clinical use in 

the diagnosis and management of ovarian cancer. [14] 

The normal values for CA 125 may vary slightly among 

individual laboratories. In most laboratories, the normal 

value is 0 to 35 units/ml. 
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Interpretation 

For women with ovarian cancer, CA 125 levels were found to 

correlate with tumour burden in 93% of cases.[15] 

CA 125 levels may also be elevated in other malignancies, as 

well as in benign and physiologic conditions.[16] 

 

Monitoring Response to Therapy 

This study showed that CA 125 had 73% sensitivity and 78% 

specificity in predicting optimal cytoreduction, and other 

studies have yielded similar results.[17] 

For women with ovarian cancer, the response to active 

treatment may be monitored using CA 125, particularly if it 

was elevated at the time of diagnosis.[18] Using the criteria set 

forth by the Gynaecologic Cancer Intergroup (GCIG), a 

response is defined as a 50% reduction in CA 125 

 

Detection of Recurrence 

CA 125 has also been used over the years to detect 

recurrence of ovarian cancer after primary therapy. 

Increasing levels of CA 125 precede the signs and symptoms 

of recurrence by 3-5 months in as many as 70% of cases.[19] 

The practice has been to monitor CA 125 every three months 

during the first years following primary treatment  [20] 

 

Risk Factors for Ovarian Cancer 

Age – between 45 and 60. Nulliparous or of low parity. 

Women with previous PCOS or on tamoxifen. High calorie 

high fat diet. Genetic predisposition BRCA1 and BRCA2 genes. 
[21] Late menopause. Breast and git cancer. Prolonged HRT in 

menopausal women. 

 

Genetics 

Hereditary Breast–Ovarian Cancer Syndrome 

A family history of ovarian cancer is a risk factor for ovarian 

cancer. People with hereditary non-polyposis colon cancer 

(Lynch syndrome), and those with BRCA-1 and BRCA-2 

genetic abnormalities are at increased risk. 

The major genetic risk factor for ovarian cancer is a 

mutation in BRCA1 or BRCA2 DNA mismatch repair genes, 

which is present in 10% of ovarian cancer cases. Only one 

allele need be mutated to place a person at high risk. The 

gene can be inherited through either the maternal or paternal 

line but has variable penetrance. [22],[23] Though mutations in 

these genes are usually associated with increased risk of 

breast cancer, they also carry a substantial lifetime risk of 

ovarian cancer, a risk that peaks in a person's 40s and 50s. 

The lowest risk cited is 30% and the highest 60%.[24],[25] 

Mutations in BRCA1 have a lifetime risk of developing ovarian 

cancer of 15–45%. Mutations in BRCA2 are less risky than 

those with BRCA1,[26] with a lifetime risk of 10% (lowest risk 

cited) to 40% (highest risk cited). On average, BRCA-

associated cancers develop 15 years before their sporadic 

counterparts, because people who inherit the mutations on 

one copy of their gene only need one mutation to start the 

process of carcinogenesis, whereas people with two normal 

genes would need to acquire two mutations.  

In the United States, five of 100 women with a first-

degree relative with ovarian cancer will eventually get 

ovarian cancer themselves, placing those with affected family 

members at triple the risk of women with unaffected family 

members. Seven of 100 women with two or more relatives 

with ovarian cancer will eventually get ovarian cancer. In 

general, 5–10% of ovarian cancer cases have a genetic cause. 

BRCA mutations are associated with high-grade serous 

nonmucinous epithelial ovarian cancer.[25]  

A strong family history of endometrial cancer, colon 

cancer, or other gastrointestinal cancers may indicate the 

presence of a syndrome known as hereditary nonpolyposis 

colorectal cancer (Also known as Lynch syndrome), which 

confers a higher risk for developing a number of cancers, 

including ovarian cancer. 

 

Aim 

To study the relation between CA 125, CECT abdomen & 

pelvis and histopathological features in ovarian neoplasms. 

 

MATERIALS AND METHODS 

The present study is an observational study. The study was 

carried out between February 2018 to July 2018 in dept of 

general surgery K. R. Hospital 

 

Inclusion Criteria 

All cases of ovarian neoplasms who underwent imaging 

(CECT) with CA 125, followed by staging laparotomy during 

the course of study 

 

Exclusion Criteria 

All cases of ovarian neoplasms who had received neo 

adjuvant chemotherapy 

 

Statistical Analysis 

The data was collected and analysed using standard 

statistical chi – square test, P < 0.05 – statistically significant. 

Data was entered in Microsoft excel and analysis was done 

using SPSS version 22. 

 

RESULTS 

Out of 80 patients, 24(30%) were benign and 56(70%) were 

malignant. In benign cases 66% were having CA 125 values 

with in normal limits and remaining 34% were having 

elevated levels. In malignant cases 7% were having CA 125 

within normal limits. Among cases with CA 125 > 600 IU 50% 

cases were having metastasis in CECT or HPE. In cases with 

CA 125 values 35-600 IU, 37% were having metastatic 

disease. In the study there was significant association 

between CA 125 levels and type of tumour. Among those with 

benign tumour, majority had CA 125 levels <35 and among 

those with malignant lesions, majority had CA 125 b/w 35 to 

600. In the study among those with Benign lesions, 66.67% 

had CA 125 <35 and 33.33% had CA 125 >35. Among those 

with Malignant lesions, 92.8% had CA 125 >35 and 7.2% had 

CA 125 <35. There was significant association between CA 

125 levels and malignant lesions. CA 125 >35 had odds ratio 

of 26 for Malignant lesions. I.e. Those with CA 125 >35, had 

26 times higher risk for malignancy. In the study among those 

with metastasis, 33.3% had CA 125 >600 and 66.7% had CA 

125 <600. Among those without metastasis, 85.7% had CA 

125 <600 and 14.3% had CA 125 >600. There was no 

significant difference in CA 125 and metastasis. 
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CA 125 Levels in Ovarian Neoplasm 

 

 

CA 125 Benign Malignant Total 

< 35 16 4 20 

35- 600 8 36 44 

>600 0 16 16 

Table 1. CA 125 Levels in Ovarian Neoplasm 

Chi Square = 33.59, df = 2, p <0.001* 
 

In the study there was significant association between CA 

125 levels and type of tumour. Among those with benign 

tumour, majority had CA 125 levels <35 and among those 

with malignant lesions, majority had CA 125 b/w 35 to 600. 

 

 

 
CA 125 As an Indicator of Advanced Ovarian Neoplasm 

 

 

CA 125 

Metastatic in CECT 

and HPE 
No Metastasis 

Total 

Count % Count % 

<35 0 0% 20 35.7% 20 

35- 600 16 66.67% 28 50% 44 

>600 8 33.33% 8 14.3% 16 

Table 2. CA 125 As an Indicator of Advanced Ovarian 

Neoplasm 

Chi Square = 12.47, df = 2, p = 0.001* 

 

In the study among those with metastasis, 66.67% had CA 

125 levels of 35 to 600 and 33.33% had >600 levels. Among 

those without Metastasis, 35.7% had CA 125 <35, 50% had 

CA 125 b/w 35 to 600 and 14.3% had CA 125 levels >600. 

There was significant association between CA 125 and 

Metastasis. 

 

Variable Benign Malignant Odds Ratio 

CA 125 < 35 16 4 
26 (6.914, 

97.77) 
CA 125 > 35 8 52 Reference 
Table 3. Showing Odd S Ratio with Respect to Benign and 

Malignant Status 
Chi Square = 31.75, df = 1, p <0.001* 

 

In the study among those with Benign lesions, 66.67% 

had CA 125 <35 and 33.33% had CA 125 >35. Among those 

with Malignant lesions, 92.8% had CA 125 >35 and 7.2% had 

CA 125 <35. There was significant association between CA 

125 levels and malignant lesions. 

CA 125 >35 had odds ratio of 26 for Malignant lesions. I.e. 

Those with CA 125 >35, had 26 times higher risk for 

malignancy. 

 

Variable No Metastasis Metastasis Odds Ratio 

CA 125 < 600 48 16 
3 (0.9676, 

9.301) 
CA 125 > 600 8 8 Reference 
Table 4. Showing Odds Ratio with Respect to Metastatic 

Status 
Chi Square = 3.81, df = 1, p = 0.0509 

 

In the study among those with metastasis, 33.3% had CA 

125 >600 and 66.7% had CA 125 <600. Among those without 

metastasis, 85.7% had CA 125 <600 and 14.3% had CA 125 

>600. There was no significant difference in CA 125 and 

metastasis. 

 

DISCUSSION 

This study evaluated various modalities of investigation 

(CECT abdomen &pelvis, CA 125) in ovarian neoplasms 

mainly to determine malignant nature, extent of local tumour 

spread and extra ovarian dissemination. The diagnostic 

abilities of each was analysed and correlated with one 

another, considering final HPE report as gold standard. The 

results indicated that combined parameters were superior in 

detection of ovarian malignancy and its spread than 

individual modalities taken independently. The utility of 

serum CA 125 monitoring in ovarian neoplasm patients can 

be considered in assessing response to chemotherapy and 

detecting early recurrence of the disease 

 

CONCLUSION 

The results of the present study indicate remarkable 

diagnostic abilities of CA 125 and CECT abdomen and pelvis 

in detection of extent of malignant spread of the ovarian 

disease. It is difficult to suggest a single investigative 

modality for evaluation of women with ovarian neoplasm. 

Patients with high level of CA 125 might have advanced stage 

ovarian neoplasms and are good candidates for neoadjuvant 

chemotherapy followed by surgery. Patients with normal 

levels of CA 125 or mild elevated CA 125 levels can be 

considered for cytoreductive surgery followed by adjuvant 

chemotherapies. In the study, among those with metastasis, 

66.67% had CA 125 levels of 35 to 600 and 33.33% had >600 

levels. Among those without metastasis, 35.7% had CA 125 

<35, 50% had CA 125 b/w 35 to 600 and 14.3% had CA 125 

levels >600. There was significant association between CA 

125 and metastasis. 
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