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ABSTRACT 

Background: Ovarian carcinoma is 

associated with high mortality due to late 

presentation and early systemic 

dissemination. Disseminated tumour 

cells (DTCs) in bone marrow represent 

occult haematogenous spread and may 

have prognostic significance. 

Aim: To detect disseminated tumour 

cells in the bone marrow of patients with 

ovarian carcinoma and to evaluate their 

association with clinicopathological 

parameters. 

Materials and Methods: This 

prospective observational study included 

52 patients with histopathologically 

confirmed ovarian carcinoma without 

radiological evidence of distant 

metastasis. Surgically resected 

specimens were assessed for tumour 

characteristics and lymph node status. 

Bone marrow aspiration was performed 

from the bilateral posterior iliac crests, 

and smears were evaluated using 

cytomorphological criteria. Cases 

positive or suspicious for DTCs 

underwent pan-cytokeratin 

immunostaining. Statistical analysis was 

carried out using the chi-square test, and 

a p-value <0.05 was considered 

statistically significant. 

Results: Disseminated tumour cells 

were identified in 15.38% of bone 

marrow smears, while cytokeratin 

positivity was observed in 11.54% of 

cases. No significant association was 

found between DTC positivity and age, 

menopausal status, tumour stage, lymph 

node status, histological subtype, or 

TNM stage (p>0.05). A statistically 

significant association was observed 

between vascular invasion and DTC 

positivity (p=0.01). All cytokeratin-

positive cases demonstrated DTC 
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positivity, indicating a strong 

correlation. 

Conclusion: Bone marrow detection of 

disseminated tumour cells indicates early 

systemic spread in ovarian carcinoma 

and may have prognostic relevance, 

particularly in cases with vascular 

invasion.  
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INTRODUCTION 

Ovarian cancer is the second most 

common gynaecological malignancy 

worldwide and represents the fifth 

leading cause of cancer-related mortality 

among women in developed countries. It 

is the fifth most common malignancy 

among women globally, accounting for 

approximately 4% of all female cancers 

[1]. 

In India, the age-standardized incidence 

rate (ASR) of ovarian carcinoma ranges 

from 0.9 to 8.4 per 100,000 women per 

year, with the highest incidence 

observed in the 55–64-year age group. 

The estimated lifetime risk of 

developing ovarian cancer is 

approximately 1 in 75 women [2]. 

Several risk factors have been implicated 

in ovarian carcinoma, including 

advancing age, hormonal influences, 

reproductive factors such as menopause 

and hormone replacement therapy, 

positive family history, genetic 

susceptibility, and environmental and 

lifestyle factors [3]. The hypotheses of 

“incessant ovulation” and gonadotrophin 

stimulation propose that repeated 

ovulatory trauma and sustained 

hormonal stimulation contribute to 

malignant transformation of the ovarian 

epithelium [4]. 

Although the majority of ovarian cancers 

are sporadic, approximately 5–10% are 

hereditary, predominantly associated 

with BRCA1 and BRCA2 tumour 

suppressor gene mutations, accounting 

for 10–15% of ovarian carcinomas [5]. 

In addition, gynaecological conditions 

such as nulliparity, polycystic ovarian 

disease, endometriosis, and pelvic 

inflammatory disease have been 

associated with an increased risk of 

ovarian cancer [6]. 

The ovary’s complex anatomy and 

cyclical physiological changes from 

puberty to menopause give rise to 

diverse cell types capable of malignant 

transformation. Consequently, ovarian 

tumours exhibit a wide spectrum of 

histopathological patterns. According to 

the World Health Organization (WHO) 

classification, epithelial ovarian tumours 

are the most common and possess the 

greatest malignant potential [7]. 

Despite advances in diagnostic 

modalities such as ultrasonography and 

serum CA-125 estimation, ovarian 

cancer is frequently diagnosed at an 

advanced stage due to its asymptomatic 

early course and continues to have the 

highest mortality among gynaecological 

malignancies [8]. Although initial 

response to cytoreductive surgery and 

chemotherapy is generally favourable, 

more than half of patients experience 



Gowri Mahalakshmi R et al / PROGNOSTIC SIGNIFICANCE OF DISSEMINATED TUMOR 

CELLS IN THE BONE MARROW OF PATIENTS WITH OVARIAN CANCER  

      417| International Journal of Pharmacy Research & Technology | Jan -Jun 2026| Vol 16| Issue 1 

relapse, and distant metastasis remains a 

major cause of mortality [9]. 

The presence of circulating and 

disseminated tumour cells (DTCs) in the 

bone marrow represents occult 

haematogenous spread and has been 

demonstrated in epithelial malignancies, 

including ovarian carcinoma [10]. 

Disseminated tumour cells have been 

detected in 30–50% of patients with 

primary ovarian cancer, including early-

stage disease, suggesting their potential 

role as a prognostic marker for disease 

recurrence and progression [11,12]. 

AIMS AND OBJECTIVES 

1. To evaluate patients with ovarian 

carcinoma for the presence of 

disseminated tumour cells in bone 

marrow. 

2. To assess the association between 

disseminated tumour cells and 

clinicopathological parameters, 

including tumour stage and pathological 

characteristics. 

MATERIALS AND METHODS 

This cross-sectional study was 

conducted at Tertiary care Center in 

Tamilnadu over a period of one year. A 

total of 52 patients with 

histopathologically confirmed ovarian 

carcinoma without radiological evidence 

of bony or distant metastasis, 

irrespective of lymphatic spread, were 

included in the study, while cases of 

carcinoma in situ, secondary 

malignancy, prior or ongoing 

chemotherapy or radiotherapy, and 

history of other malignancies were 

excluded. Surgically resected specimens 

were evaluated for tumour size, extent, 

lymph node status, histological type, and 

grade. Bone marrow aspiration was 

performed from the bilateral posterior 

iliac crests under local anaesthesia using 

strict aseptic precautions, and smears 

were fixed in methanol and stained with 

Leishman stain. Disseminated tumour 

cells were identified based on 

established cytological criteria, including 

cell size, cytoplasmic borders, nuclear 

features, and hyperchromasia, and cases 

were categorized as DTC-positive or 

DTC-negative; positive or suspicious 

smears were further evaluated using pan-

cytokeratin immunostaining. Data were 

tabulated and analysed using the chi-

square test, with ap-value < 0.05 

considered statistically significant. The 

study was conducted following approval 

from the Institutional Ethics Committee, 

and written informed consent was 

obtained from all patients.  

 

 

 

RESULTS 

A total of 52 patients with histologically 

confirmed ovarian carcinoma were 

included in the study. 

Demographic characteristics 

Patient age ranged from 35 to 74 years, 

with the majority in the 45–54 years and 

55–64 years age groups (36.54% each). 

Postmenopausal women constituted 

57.69% (n = 30) of the cohort, while 

42.31% (n = 22) were premenopausal. 

[Table 1, & 2] 

Tumour characteristics 

T3a was the most frequent tumour stage 

(30.77%), followed by T1a and T2a 
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(21.15% each). T2b accounted for 

11.54%, T3b for 9.62%, and T1b was 

least common (5.77%). All patients had 

lymph node metastasis, with N1a 

observed in 55.77% and N1b in 44.23%. 

[Table 3] 

Histopathologically, serous carcinoma 

predominated (63.46%), followed by 

mucinous (26.92%) and endometrioid 

carcinoma (9.62%). All cases were 

classified as Stage III disease, 

predominantly Stage IIIA1 (59.62%), 

followed by Stage IIIA2 (30.77%) and 

Stage IIIB (9.62%).[Table 4 & 5] 

Vascular invasion 

Vascular invasion was present in 46.15% 

(n = 24) of patients and absent in 

53.85% (n = 28). [Table 6] 

Detection of disseminated tumour cells 

DTCs in bone marrow smears were 

detected in 15.38% (n = 8) of patients. 

Cytokeratin immunostaining identified 

disseminated epithelial tumour cells in 

11.54% (n = 6) of cases.[Table 7& 8] 

Association of DTCs with 

clinicopathological parameters 

No significant association was observed 

between DTC positivity and age, 

menopausal status, tumour stage, lymph 

node status, histological subtype, or 

TNM stage (p > 0.05 for all).A 

statistically significant association was 

observed between vascular invasion and 

DTC positivity (χ², df = 1; p = 0.01).A 

highly significant association was noted 

between cytokeratin positivity and DTC 

detection (χ², df = 1; p = 0.01), with all 

cytokeratin-positive cases demonstrating 

DTC positivity. [Table 9,10,11] 

 

Table: 1 Age distribution among study population (n=52) 

Age group (years) Frequency Percentage 

35–44 10 19.23 

45–54 19 36.54 

55–64 19 36.54 

65–74 4 7.69 

Total 52 100 

 

Table: 2 Distribution of menopausal status 

Menopausal status Frequency Percentage 

Postmenopausal 30 57.69 

Premenopausal 22 42.31 

Total 52 100 

Postmenopausal women constituted the majority of ovarian carcinoma cases. 
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Table: 3 Distribution of tumour staging 

Tumour 

stage 

Frequency Percentage 

T1a 11 21.15 

T1b 3 5.77 

T2a 11 21.15 

T2b 6 11.54 

T3a 16 30.77 

T3b 5 9.62 

Total 52 100 

 

Table: 4 Distribution of lymph node status 

Lymph node 

status 

Frequency Percentage 

N1a 29 55.77 

N1b 23 44.23 

Total 52 100 

 

 

Table: 5 Distribution of histopathological subtype 

Histological subtype Frequency Percentage 

Endometrioid 5 9.62 

Mucinous 14 26.92 

Serous 33 63.46 

Total 52 100 

 

Table: 6 Distribution of TNM staging 

TNM stage Frequency Percentage 

IIIA1 31 59.62 

IIIA2 16 30.77 

IIIB 5 9.62 

Total 52 100 

 

Table: 7 Distribution of vascular invasion 
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Vascular invasion Frequency Percentage 

Absent 28 53.85 

Present 24 46.15 

Total 52 100 

 

Table: 8 Distribution of disseminated tumour cells in bone marrow smears 

DTC status Frequency Percentage 

Negative 44 84.62 

Positive 8 15.38 

Total 52 100 

 

Table: 9 Detection of disseminated epithelial tumour cells by cytokeratin staining 

Cytokeratin status Frequency Percentage 

Negative 46 88.46 

Positive 6 11.54 

Total 52 100 

 

 

Table: 10 Association between vascular invasion and disseminated tumour cells 

Vascular invasion DTC Negative DTC Positive Total 

Absent 27 1 28 

Present 17 7 24 

Total 44 8 52 

Chi-square test: df = 1, p = 0.01* (Statistically significant). 

Table: 11 Association between cytokeratin positivity and disseminated tumour cells 

Cytokeratin status DTC Negative DTC Positive Total 

Negative 44 2 46 

Positive 0 6 6 

Total 44 8 52 

Chi-square test: df = 1, p = 0.001* (Statistically significant). 

DISCUSSION 

Ovarian carcinoma continues to have a 

high mortality rate due to late clinical 

presentation and early systemic 

dissemination [13]. Recent evidence 

challenges the traditional concept that 
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haematogenous spread occurs only in 

advanced disease, supporting the 

occurrence of early tumour cell 

dissemination [14,15]. Disseminated 

tumour cells (DTCs) in bone marrow 

have therefore been proposed as a 

surrogate marker of occult metastasis 

and potential prognostic indicator in 

ovarian carcinoma [16]. 

In the present study, DTCs were 

detected in 15.38% of patients, a 

prevalence lower than the 30–50% 

reported in Western studies [19,20]. 

Chebouti et al. reported DTC positivity 

in 41% of cases, suggesting geographic 

and methodological variability in 

detection rates [19]. Cytokeratin-positive 

epithelial tumour cells were identified in 

11.54% of patients, confirming the 

epithelial origin of disseminated cells, 

consistent with findings by Braun et al. 

and Obermayr et al. [16,24]. 

No significant association was observed 

between DTC positivity and age, 

menopausal status, tumour stage, lymph 

node status, histological subtype, or 

TNM stage. Similar observations were 

reported by Judson et al., Poveda et al., 

and Obermayr et al., indicating that 

dissemination may occur independently 

of conventional clinicopathological 

parameters [21–24]. In contrast, studies 

by Sang et al. and Fan et al. 

demonstrated higher DTC detection in 

advanced-stage disease, highlighting 

biological heterogeneity among ovarian 

carcinomas [22,25]. 

A significant association was identified 

between vascular invasion and DTC 

positivity, supporting the hypothesis that 

vascular invasion facilitates early 

haematogenous spread [26]. The strong 

correlation between cytokeratin 

positivity and DTC detection further 

supports the role of DTCs as markers of 

minimal residual disease. 

Overall, the findings suggest that bone 

marrow detection of disseminated 

tumour cells reflects early tumour 

dissemination in ovarian carcinoma and 

may serve as an independent prognostic 

indicator. Further longitudinal studies 

are required to establish its clinical 

utility in predicting recurrence and 

guiding therapeutic strategies. 

CONCLUSION 

Ovarian carcinoma is characterised by 

early and rapid tumour dissemination, 

which contributes substantially to high 

mortality rates and the development of 

resistance to standard treatment 

modalities. Early identification of 

systemic tumour spread at the time of 

diagnosis is therefore critical for 

accurate risk stratification and treatment 

planning. The present study 

demonstrates that disseminated tumour 

cells can be detected in the bone marrow 

of patients with ovarian carcinoma 

irrespective of age, menopausal status, 

tumour stage, lymph node involvement, 

histological subtype, or TNM stage, 

indicating that tumour dissemination 

may occur early and remain undetected 

by conventional clinicopathological 

assessment. The significant association 

between vascular invasion and 

disseminated tumour cell positivity 

supports the role of DTCs as markers of 

early haematogenous spread, while the 
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strong correlation with cytokeratin 

positivity confirms their epithelial origin 

and suggests the presence of minimal 

residual disease following surgical 

cytoreduction. From a clinical 

perspective, detection of DTCs may help 

identify patients at higher risk of disease 

persistence, early recurrence, and 

suboptimal response to standard therapy, 

thereby informing decisions regarding 

the intensity of adjuvant treatment and 

follow-up strategies. Prognostically, 

incorporation of bone marrow DTC 

assessment may complement existing 

staging systems by providing additional 

biological insight into tumour behaviour, 

with the potential to facilitate more 

individualised management and improve 

long-term outcomes in patients with 

ovarian carcinoma. 

 

FIGURES 

Figure 1: Photomicrograph of bone 

marrow smear showing clusters of 

malignant epithelial cells against a 

background of normal haematopoietic 

cells (Leishman stain, ×40). 

 

 

 

 

 

 

 

Figure 2: Bone marrow smear demonstrating clusters and scattered malignant epithelial 

cells amidst normal haematopoietic elements (Leishman stain, ×40). 
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Figure 3: Photomicrograph showing cohesive clusters of malignant epithelial cells within 

bone marrow with preserved background haematopoietic cells (Leishman stain, ×40). 

 

Figure 4: Bone marrow smear illustrating scattered and clustered malignant epithelial 

cells (Leishman stain, ×40). 
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Figure 5: Photomicrograph showing disseminated tumour cells exhibiting positive 

immunoreactivity for pan-cytokeratin, confirming epithelial origin 

(Immunocytochemistry, ×40). 

 

Figure 6: Photomicrograph demonstrating strong pan-cytokeratin positivity in 

disseminated tumour cells within bone marrow smear (Immunocytochemistry, ×40). 



Gowri Mahalakshmi R et al / PROGNOSTIC SIGNIFICANCE OF DISSEMINATED TUMOR 

CELLS IN THE BONE MARROW OF PATIENTS WITH OVARIAN CANCER  

      425| International Journal of Pharmacy Research & Technology | Jan -Jun 2026| Vol 16| Issue 1 

 

 

REFERENCES 

1. Torre LA, Trabert B, DeSantis CE, et al. 

Ovarian cancer statistics, 2018. CA 

Cancer J Clin. 2018;68(4):284–296. 

2. Indian Council of Medical Research. 

National Cancer Registry Programme: 

Three-Year Report of Population-Based 

Cancer Registries. ICMR; 2016. 

3. Permuth-Wey J, Sellers TA. 

Epidemiology of ovarian cancer. 

Methods Mol Biol. 2009;472:413–437. 

4. Fathalla MF. Incessant ovulation—a 

factor in ovarian neoplasia? Lancet. 

1971;2(7716):163. 

5. Kuchenbaecker KB, Hopper JL, Barnes 

DR, Phillips KA, Mooij TM, Roos-Blom 

MJ, et al.Risks of breast, ovarian, and 

contralateral breast cancer for BRCA1 

and BRCA2 mutation carriers. JAMA. 

2017;317(23):2402-2416. 

6. Ness RB, Cramer DW, Goodman MT, 

Kjaer SK, Mallin K, Mosgaard BJ, et al. 

Infertility, fertility drugs, and ovarian 

cancer. Am J Epidemiol. 

2002;155(3):217-224. 

7.  World Health Organization. WHO 

classification of tumours of female 

reproductive organs. 4th ed. Lyon: 

International Agency for Research on 

Cancer; 2014. 

8.  Jacobs IJ, Menon U, Ryan A, Gentry-

Maharaj A, Burnell M, Kalsi JK, et al. 

Ovarian cancer screening and mortality 

in the UK Collaborative Trial of Ovarian 

Cancer Screening (UKCTOCS): a 

randomised controlled trial. Lancet. 

2016;387(10022):945-956. 

9. Vaughan S, Coward JI, Bast RC Jr, 

Berchuck A, Berek JS, Brenton JD, et al. 

Rethinking ovarian cancer. Nat Rev 

Cancer. 2011;11(10):719-725. 

10.  Pantel K, Brakenhoff RH. Dissecting 

the metastatic cascade. Nat Rev Cancer. 

2004;4(6):448-456. 

11. Braun S, Schlimok G, Heumos I, 

Schaller G, Riethdorf L, Riethmüller G, 

et al. 



Gowri Mahalakshmi R et al / PROGNOSTIC SIGNIFICANCE OF DISSEMINATED TUMOR 

CELLS IN THE BONE MARROW OF PATIENTS WITH OVARIAN CANCER  

      426| International Journal of Pharmacy Research & Technology | Jan -Jun 2026| Vol 16| Issue 1 

Tumor cell detection in the bone marrow 

of ovarian carcinoma patients. J Clin 

Oncol. 2001;19(18):4437-4445. 

12. Fehm T, Braun S, Müller V, Janni 

W, Gebauer G, Marth C, et al. 

Standardized detection of disseminated 

tumor cells in bone marrow and blood of 

breast cancer patients. J Clin Oncol. 

2006;24(34):5427-5434. 

13. Torre LA, Trabert B, DeSantis CE, 

Miller KD, Samimi G, Runowicz CD, et 

al. 

Ovarian cancer statistics, 2018. CA 

Cancer J Clin. 2018;68(4):284-296. 

14. Alix-Panabières C, Pantel K, 

Riethdorf S, Müller V, Tournigand C, 

Pierga JY, et al. 

Circulating tumor cells and disseminated 

tumor cells in solid tumors: from biology 

to clinical applications. Clin Cancer 

Res. 2008;14(16):5013-5021. 

15. Klein CA. Parallel progression of 

primary tumours and metastases. Nat 

Rev Cancer. 2009;9(4):302–312. 

16. Braun S, Pantel K, Müller P, Janni 

W, Hepp F, Kentenich CR, et al. 

Cytokeratin-positive cells in the bone 

marrow of patients with epithelial 

tumors. N Engl J Med. 

2000;342(8):525–533. 

17. Jelovac D, Armstrong DK. Recent 

progress in the diagnosis and treatment 

of ovarian cancer. CA Cancer J Clin. 

2011;61(3):183–203. 

18. Prat J. FIGO staging for ovarian, 

fallopian tube and peritoneal cancer. Int 

J Gynaecol Obstet. 2014;124(1):1–5. 

19. Chebouti I, Kasimir-Bauer S, 

Buderath P, Wimberger P, Hauch S, 

Kimmig R, et al. Disseminated tumor 

cells in bone marrow of ovarian cancer 

patients. Int J Gynecol Cancer. 

2016;26(4):731–739. 

20.Pantel K, Alix-Panabières C. 

Detection methods of circulating tumor 

cells. Cancer Res. 2007;67(10):4397–

4402. 

21.  Judson PL, Geller MA, Bliss RL, 

Boente MP, Downs LS Jr, Argenta PA, 

et al. Prevalence and prognostic 

significance of bone marrow 

micrometastases in ovarian cancer. 

Gynecol Oncol. 2003;90(2):279–284. 

22. Sang M, Wang L, Ding C, Zhou X, 

Wang B, Wang J. Disseminated tumor 

cells in bone marrow in ovarian 

carcinoma patients. Oncol Lett. 

2013;5(5):1559–1564. 

23. Poveda A, Kaye SB, McCormack R, 

Wang S, Parekh T, Ricci D, et al. 

Circulating tumor cells predict 

progression-free survival in ovarian 

cancer. Ann Oncol. 2011;22(2):332–338. 

24.  Obermayr E, Castillo-Tong DC, Pils D, 

Speiser P, Braicu EI, Sehouli J, et al. 

Disseminated tumor cells in ovarian 

cancer patients: prognostic significance. 

Clin Cancer Res. 2013;19(17):4608–

4615. 

25. Fan T, Zhao Q, Chen JJ, Chen WT, Pearl 

ML. Clinical significance of circulating 

tumor cells in ovarian cancer. J Ovarian 

Res. 2014;7:94. 

26.  Hanahan D, Weinberg RA. Hallmarks 

of cancer: the next generation. Cell. 

2011;144(5):646–674 

 


