
Thrombocytosis and CA125 as Predictor of Malignancy in Gynaecological Pelvic Mass          Najmah M. Miran 

J Fac Med Baghdad                                                          239                                                          Vol.59, No.3, 2017                                  

Thrombocytosis and CA125 as Predictor of Malignancy in 

Gynaecological Pelvic Mass 
 

Najmah M. Miran *           FICOG, CABGO, DOG  

 

Abstract: 

Background: Pelvic masses are common in women & can present at any age of woman life, it could be 

benign or malignant mass and may originate from gynecological organs like cervix, uterus, uterine 

adnexia, or from other pelvic organs like intestine, bladder, ureters, skeletal muscle, and bone.  

Objective: We attempted to determine the increasing of platelet counts(> 450.000 /micro liter) and 

CA125serum level (> 35 U/mL) as useful tools for predicting and confirming malignancy in 

gynecological pelvic mass. 

Patients and methods: A prospective unmatched hospital based case-control study carried out at 

Baghdad Teaching Hospital, about 126 women were enrolled in our study, divided into two groups 60 

women were control group (free of gynecological pelvic mass). The other group includes 66 women above 

15 years old with gynecological pelvic mass were all candidate for laparotomy.  

Results: Serum CA125 and blood platelets count were tested for validity when used as a test to predict a 

diagnosis of malignancy in gynecological pelvic mass differentiating it from benign gynecological pelvic 

mass. Both tests showed a very high validity in diagnosis, with serum CA125 showing a marginally higher 

validity.  

All studied subjects with a blood platelets count ≥ 385.000 and CA 125≥ 41.7were malignant, while 

everybody below this cut-off value was benign or healthy.  

Conclusion: Both blood platelet count (≥385 X 10
3
microlitter) &serum level of CA125 (≥41.7 U/mL) are 

useful predictor tools to confirm malignancy in gynecological pelvic mass. 
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Introduction: 
Pelvic masses are common in women & can present at 

any age of woman life. They may originate from 

gynecological organs like cervix, uterus, uterine 

adnexia, or from other pelvic organs like intestine, 

bladder, ureters, skeletal muscle, and bone. (1). Pelvic 

masses may be detected during a routine gynecological 

examination, found upon examination of a specific 

complaint, or found incidentally during radiological 

evaluation of the pelvis. It is considered that serum 

CA125 are helpful in the diagnostic evaluation of 

pelvic masses. An increase (ranging from 80 to 90%) 

of CA125 serum levels are associated with malignant 

non-mucinous epithelial ovarian tumors. CA125 

represents the gold standard tumor marker for ovarian 

cancer in the diagnosis and follow up of treated 

patients (2,3). CA125 serum levels equal or below (35 

U/ml) are normal. CA125 serum levels greater than 

(50-65 U/ml) (in the 80-90% of postmenopausal 

patients) is associated with a malignancy. Best 

sensitivity and specificity results have been reached by 

integrating different diagnostic techniques like clinical 

history, tumor markers and ultrasonography to create 

risk index (4). Thrombocytosis is the increase in 

platelet counts in the blood, and can be either primary 

or secondary. 
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Although often symptomless (especially in secondary 

type), but it can predispose to thrombosis in some 

patients (5). In a healthy individual, a normal level of 

platelet ranges from (150–450 x 109/L). Tumor cells 

interact with all major components of the haemostatic 

system, including platelets.  Platelets and platelet 

activation have been linked to key steps in cancer 

progression. The contribution of platelets to 

malignancy progression has been suggested to be 

organized process that underlies the pathobiology of 

cancer growth, propagation, maintenance & identify 

potential targets & directions for platelet-directed 

anticancer therapy in the future. Patients with reactive 

thrombocytosis and with solid tumors had higher 

levels of thrombopoietin than patients with 

nonneoplastic conditions associated with reactive 

thrombocytosis or essential thrombocytosis (6). Tumor 

related humeral factors with thrombopoietin-like 

activity (7) and overcompensated 

megakaryocytopoiesis due to tumor-induced 

disseminated intravascular coagulopathy(8) have been 

anticipated in the etiology of reactive thrombocytosis 

in patients with malignant disease.  There is evidence 

suggesting that platelets play a role in the development 

of tumor metastasis. Tumor cell-platelet interactions 

may affect the process of metastasis at different levels 

(9). 
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Patients &Methods: 

This is a prospective unmatched hospital based case-

control study conducted at Obstetrics & Gynecology 

Department at Baghdad Teaching Hospital over a 

period of one year from June 2015 to June 2016. One 

hundred & twenty six women were enrolled in our 

study, divided into two group 60 women were 

considered as control group (free of pelvic mass) 

which were considered as “voluntary entrants” into the 

study. The other group includes 66 women above 15 

years old with gynecological pelvic mass diagnosed by 

clinical & imaging techniques (U/S, CT scan & MRI) 

those 66 patients were all candidate for laparotomy.  A 

full history was taken from each woman including age, 

parity, marital status, obstetrical & gynecological 

history with detailed menstrual history (age of 

menarche, regularity, age of menopause and any 

abnormal vaginal bleeding),  medical history, surgical 

history , family history of malignancy (breast , colon 

& ovary) , any previous personal history of ovarian 

cyst or malignancy , smoking & drug history 

(hormonal therapy , combined oral contraceptive pills 

,chemotherapy & radiotherapy). A clinical 

examination was done including: General examination 

for any sign suggestive of malignancy (cachexia, 

anaemia, lymphoadenopathy … etc.) Thorough 

systemic examination of the chest & abdomen for any 

palpable organomegaly, other palpable masses & 

ascites. Full gynaecological examination was done to 

assess the mass size, consistency, tenderness, mobility, 

nature of the mass, relation to the uterus with the 

assessment of uterus & adnexia. Then, review of the 

ultrasonic reports (trans-abdominal or trans-vaginal) & 

other imaging techniques, was   done to exclude non-

gynecological causes of the mass & help reaching 

diagnosis. The exclusion criteria for those women 

were: Any patient with myeloproliferative disease. 

Any patient had recent or chronic infection.  Any 

patient with autoimmune disease or SLE Any patient 

had medications, chemotherapy or radiotherapy which 

can affect platelets count.  Postpartum or postoperative 

patients. Those who had recent trauma.  Patient who 

had splenectomy. Those sixty six women were all 

candidates for laparotomy. After admission to the 

ward, routine preoperative investigations were done to 

all of those patients preparing them for laparotomy, 

which include chest X-ray, ECG, Blood tests: 10ml of 

venous blood was aspirated, 5ml of it was put in non 

EDTA tube & other 5ml was put in EDTA tube & 

shake gently to prevent clotting of sample. The first 

tube was sent for routine blood tests which include 

(blood group, Rh, blood sugar, blood urea, serum 

creatinine) and second tube for CA 125. The EDTA 

tube blood sample of each patient was sent to the 

laboratory to study the complete blood picture (& from 

this the HB & platelets count) by an automated 

method, which is done by using Beckman Coulter 

machine.The platelets count > 450x10
9
 /L was 

considered as thrombocytosis. Laparotomy was done 

then for each those sixty six patients by a senior 

gynecologist & diagnosis of the site & origin of the 

mass was conducted. Surgical staging of those with 

high suspicion of malignant ovarian tumor had been 

done at the time of laparotomy. All the specimens 

were send for histopathological exam.  Those data of 

histopathology, platelets count, CA125 & Hb were 

subjected to statistical analysis (sensitivity, specificity, 

accuracy, NPV & PPV) which calculated to 

considered if it is statistically significant or not.  

 

Results: 

We have studied one hundred &twenty six women, 66 

women were candidates for laparotomy. Pre-operative 

data were collected to be analyzed as follows: Forty 

one women of them (62.1%) had benign pathology and 

twenty five of them (37.9%) with malignant 

pathology. Their ages were ranged from (20-76) years 

, with the mean age for benign group was about (42.61 

± 12.51) years and (44.81 ± 12.1) years for the 

malignant groups while age range of healthy controls 

group was (17-52) years ,with mean age was about 

(29.5±8.5) years as show in table (1).  The mean of 

parity was (4±2.6), (5±1.5) and (3±1.6) for benign, 

malignant and healthy control group respectively as 

shown in table (1) The mean of hemoglobin 

concentration in 3 groups were (10.7±1.5) , (10.9±2.6) 

and (11.6±1.1) for benign, malignant and healthy 

controls group respectively as shown in table (1). Both 

the benign & healthy control group show platelets 

count range were between (132-560) and (108-366) 

with mean (325.4± 116.3) & (232.9±70) respectively 

while malignant group the platelets range between 

(405-762) and the mean of it was (549.6±105.7). Table 

(1) also shows very obvious variation in range & the 

mean value of serum CA125 between 3 groups. The 

range of healthy control group was (8.3-38.3) and the 

mean was (17.8±11.3) while range of benign group 

was (12-65) and the mean was (30.8±11.1) , in 

contrast the  malignant group rang was (34-185) & 

mean was (87.5±49.2). 
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Table (1): The difference in mean of selected parameters between the 3 study groups

 

Table 2: The malignant – benign group difference 

in site of pelvic mass. 

 

Study group 

 

Benign pelvic mass Malignant pelvic mass 

 
N % N % 

Site of pelvic mass 

    Uterus 23 56.1 8 32.0 

Ovary 18 43.9 14 56.0 

Cervix 0 0.0 3 12.0 

Total 41 100.0 25 100.0 

 

Table 3: Frequency distribution of cases with 

benign pelvic mass by histopathology. 

 

Table (4): Frequency distribution of cases with 

malignant pelvic mass by histopathology. 
Pathologic type of pelvic mass N % 

mucinous adenocarcinoma 6 24.0 

endometrial adenocacinoma 4 16.0 

serous adenocarcinoma 6 24.0 

leiomyosarcoma 4 16.0 

sequemous cell carcinoma of cervix 3 12.0 

granulosa cell tumour 1 4.0 

immature teratoma 1 4.0 

Total 25 100.0 

  

 

Discussion: 

New studies have addressed the prognostic impact and 

prevalence of thrombocytosis in different 

gynecological and non-gynecological malignancies 

(10, 11).  CA125 has also been tested for the ability to 

differentiate benign from malignant pelvic masses. 

The ability to predict whether a tumor is benign or 

malignant before surgery is important (12). The most 

prevalent type of pelvic tumors (benign or malignant) 

in this study was the ovarian tumor (benign 43.9%, 

malignant 56%). In Iraq, cancer of the ovary is 

relatively a common form of malignancy representing 

(3.2%) of all female cancer and second to the cervical 

carcinoma in the female genital tract 

(13,14,15).Majmudar T, et al in UK (2008) (16) 

concluded in their study that benign ovarian tumors 

are the main presentation of pelvic tumors. In 

developing countries, The incidence of cancer is 

increasing (17, 18).  The predominant pathological 

type of pelvic benign tumor in this study was fibroid 

(53.7%). This finding is consistent with Sschwärzler P, 

et al study in UK (1998) (19). Ashraf A, et al in 

Pakistan (2012) (20) and Makwana H, et al in India 

(2013)(21). The predominant pathological type of 

pelvic malignant tumor in this study was mucinous 

and serous cyst adenocarcinoma. This finding is 

inconsistent with Ashraf A, et al study in Pakistan 

(2012) (20) and Makwana H, et al study in India 

(2013) (21) in which the serous cyst adenocarcinoma 

was the prevalent pathological type. In the present 

study ANOVA analysis revealed mean age of the 

studied patients was significantly higher among 

patients with malignant pelvic mass (p<0.001). This 

Study groups N Age 
(years) 

Parity Blood Hb 
(gm/dl) 

Blood platelets 
count 

Serum Ca125 

 
Healthy controls 

 
 

 

 
60 

Range 
(17 to 52) 

Mean 

29.5 
SD 

8.5 

SE 
1.1 

Range 
(0 to 7) 

Mean 

3 
SD 

1.6 

SE 
0.21 

Range 
(9.1 to 14) 

Mean 

11.6 
SD 

1.1 

SE 
0.14 

Range 
(108 to 366) 

Mean 

232.9 
SD 

70  

SE 
9.04 

Range 
(8.3 to 38.3) 

Mean 

17.8 
SD 

11.3 

SE 
3.58 

 

Benign pelvic mass 

 

 
 

 

41 

Range 

(20 to 76) 
Mean 

42.61 

SD 
12.51 

SE 

2.26 

Range 

(0 to 9) 
Mean 

4 

SD 
2.6 

SE 

0.47 

Range 

(7 to 13.6) 
Mean 

10.7 

SD 
1.5 

SE 

0.27 

Range 

(132 to 560) 
Mean 

325.4 

SD 
116.3 

SE 

19.17 

Range 

(12 to 65) 
Mean 

30.8 

SD 
11.1 

SE 

2.0 

 
Malignant pelvic 

mass 

 
 

 
 

 

 
25 

 

 
 

Range 
(24 to 65) 

Mean 

44.81 
SD 

12.1 

SE 
2.71 

Range 
(2 to 7) 

Mean 

5 
SD 

1.5 

SE 
0.32 

Range 
(7 to 15.6) 

Mean 

10.9 
SD 

2.6 

SE 
0.51 

Range 
(405 to 762) 

Mean 

549.6 
SD 

105.7 

SE 
24.12 

Range 
(34 to 185) 

Mean 

87.5 
SD 

49.2 

SE 
11.91 

(NOVA)  <0.001 <0.05 <0.01 <0.001 <0.001 

Pathologic type of pelvic mass N % 

Corpus leutium cyst 4 9.8 

Mucinous cyst adenoma 1 2.4 

Dermoid cyst 6 14.6 

Endomterioma 4 9.8 

Fibroid 22 53.7 

hemorrhagic cyst 1 2.4 

invasive mole 1 2.4 

serous cyst adenoma 2 4.9 

Total 41 100.0 
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result is consistent with finding of Kline RC, et al 

study in USA (2010) (22) and Berker B, et al study in 

UK (2010) (23).  The incidence of ovarian cancer is 

low in young women and epithelial ovarian cancers 

are not known to occur before menarche, and most of 

them (though rare) are germ cell tumor, serous 

borderline tumors and juvenile granulosa cell tumor. 

Age specific incidence is 40/100,000 by the age of 50 

and rises to 50 per 100,000 women by the age of 65 

years (24). ANOVA analysis of this study revealed a 

significant lower hemoglobin level among patients 

with malignant pelvic type as compared to healthy 

women (P<0.01). This finding is similar to results of 

Gücer F, et al study in Turkey (2004)(25) and Rani 

AK, et al study in India (2012) (26).  The present study 

revealed by ANOVA analysis a significant increase in 

platelets count among patients with malignant pelvic 

tumor (p<0.001). This finding is consistent with results 

of previous Iraqi literature by Al-Nakaash N, et al 

study (2008) (27)which reported that high preoperative 

platelet count in women presenting with pelvic mass 

may predict a final diagnosis of cancer . ANOVA 

analysis in the present study revealed significant 

increase in serum CA125 among patients with pelvic 

malignant tumor (p<0.001). This finding is similar to 

results of Asher V, et al study in UK (2010) (28), 

Kulkarni M, et al study in USA (2013) (29) and Rani 

AK, et al study in India (2012) (26).CA125 is a high 

molecular weight glycoprotein and is the most useful 

tumor marker for epithelial ovarian carcinoma (30). 

The study of parity history of participated women by 

ANOVA analysis revealed significant increase of 

parity number among patients with malignant pelvic 

tumor (p<0.05). This finding is consistent with results 

of Valentine L, et al study in Sweden (2006) (31). 

Many literatures have found that a higher number of 

ovulatory cycles are associated with an increasing risk 

for ovarian cancer (32). ROC curve analysis in the 

present study revealed that serum CA125 and 

thrombocytosis were significant predictors of 

malignant pelvic tumors among patients with pelvic 

mass (p<0.001). This finding is consistent with results 

of Moore RG, et al study in USA (2007) (33).  ROC 

curve analysis in the present study revealed that serum 

CA125 and thrombocytosis were significant predictors 

of pelvic tumors (malignant and benign) among 

healthy women (p<0.001). This finding is consistent 

with results of Yavuzkan A, et al study in Turkey 

(2013) (34). In the same direction, this study revealed 

that the sensitivity of using both serum CA125 and 

platelets count as predictor of pelvic tumors was 100% 

among healthy females with appropriate predictive 

value. In the past 20 years, different investigators have 

proposed risk of malignancy indexes (RMIs) to 

successfully discriminate malignant from benign 

masses on an objective basis (35). Four different 

indexes utilizing CA125 levels, findings of 

malignancy on performed USG and menopausal status 

as the basic variables have yielded a sensitivity 

ranging from 71-86.8%, and a specificity ranging from 

91-96% (35). Any studies evaluating RMI scales in 

Asian and Pacific countries have reported different 

cut-off values compared to those originally reported by 

the investigators who proposed these indexes at the 

first place (36). On the other hand, according to the 

report by van denAkker et al. (37)from Holland, a cut-

off value of 200 for RMI-3 and 450 for RMI-4 showed 

the best performance and yielded success rates similar 

to that reported by the original investigators (37).  

 

Conclusions:  

Both CA125 and thrombocytosis are important 

predictors of pelvic tumors in women. Combined 

CA125 and thrombocytosis assessment reflect the 

possibility of malignancy Increased serum CA125 

(≥41.7U/ml), high platelets count (≥385 x 109 / micro 

liter), lower hemoglobin levels, older age and high 

parity were more prevalent among women with 

malignant pelvic tumor. 
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