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Abstract:  
Introduction: Ovarian cancer predominantly spreads within the peritoneal cavity causing peritoneal 
carcinomatosis, which is associated with poor prognosis. Rare distant metastases beyond the abdomen, 
including sites such as the liver parenchyma, lungs, brain, bone, and distant lymph nodes, represent a distinct 
and aggressive disease subset with limited clinical data. 
Aims: To evaluate clinical profiles and patterns of rare distant metastases in ovarian and peritoneal cancer. 
Materials and Methods: This retrospective, observational cohort study was conducted over a period of one 
year in the Department of Gynaecology & Obstetrics, Murshidabad Medical College and Hospital, West Bengal 
742101. The study included a total of 400 patients with histologically confirmed primary ovarian or peritoneal 
carcinoma.  
Result: Out of 400 ovarian cancer patients, rare distant and intra-abdominal metastases showed varied 
frequency and prognosis. CNS (12%) and bone (8%) metastases had poor survival (10 and 7.5 months, 
respectively). Eye and skin metastases (4% each) had slightly better outcomes (14 and 12 months). No cases 
involved supraclavicular or inguinal nodes, while mediastinal–cardiophrenic (4%) and breast node (8%) 
metastases showed better survival (18 and 16 months). Among intra-abdominal sites, the spleen was most 
common (20%), followed by GI tract (12%), bronchus/trachea (8%), heart (4%) and placenta/fetus (4%) with 
survival ranging from 7 to 17 months. Prognosis varied significantly by site. 
Conclusion: Rare distant metastatic disease in ovarian cancer represents a biologically aggressive pattern with 
poorer prognosis than peritoneal carcinomatosis. Improved diagnostic vigilance and individualized treatment 
strategies are crucial. Future studies should focus on molecular profiling to better understand the metastatic 
behavior and identify therapeutic targets. 
Keywords: Ovarian Cancer, Distant Metastasis, Peritoneal Carcinomatosis, Prognosis, Metastatic Spread, Rare 
Sites. 
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Introduction 

Ovarian cancer ranks among the most lethal 
gynecologic malignancies globally, largely due to 
its silent progression and late-stage diagnosis. 
High-grade serous ovarian carcinoma (HGSOC), 
the most aggressive subtype, frequently presents 
with advanced disease and peritoneal 
dissemination, contributing to poor long-term 
survival [1]. Unlike many cancers that initially 
metastasize via lymphovascular routes, ovarian 
cancer predominantly spreads within the peritoneal 
cavity via transcoelomic seeding—a hallmark of its 
dissemination pattern [1,2]. Tumor cells detach 
from the ovarian surface, resist anoikis, aggregate 
into spheroids, and disseminate through ascitic 

fluid, establishing metastatic implants on the 
peritoneum, omentum, mesentery, and adjacent 
organs [3]. However, a subset of patients develops 
distant metastases beyond the peritoneal 
compartment, involving organs such as the liver, 
lungs, bone, brain, and distant lymph nodes. 
Although atypical at presentation, distant spread 
signifies advanced and biologically aggressive 
disease [4]. Genetic alterations may predispose to 
this phenomenon: tumors harboring p53 null 
mutations show a markedly increased risk—up to 
eight-fold—of developing distant metastases early 
in the disease course compared to those with 
missense mutations or wild‑type p53 [5]. This 
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genetic insight suggests that some ovarian cancers 
are inherently capable of early systemic 
dissemination. 

The prevalence and anatomical patterns of distant 
metastases have been documented through large-
scale registry analyses. In one SEER-based study of 
1,481 patients, the liver emerged as the most 
frequent distant metastatic site, followed by distant 
lymph nodes, lungs, bone, and brain [6]. Another 
large cohort study reported that 38% of patients 
with epithelial ovarian carcinoma eventually 
develop Stage IV disease, with parenchymal liver 
involvement in approximately 9.4%, lung 
metastases in about 7.1%, and distant lymph node, 
pericardial, brain, and bone metastases appearing 
less commonly [7]. Notably, median survival 
following distant metastasis remains dismal—
generally on the order of just a few months—
highlighting the urgent need for early detection and 
targeted management [7]. 

Importantly, the site of metastasis has prognostic 
significance. Patients with lung or bone metastases 
exhibit shorter overall survival than those with liver 
involvement, whereas metastases to distant lymph 
nodes tend to confer relatively more favorable 
outcomes [6]. Moreover, aggressive treatment 
combining chemotherapy and surgery may extend 
survival, especially in single-site metastatic 
disease, with surgical intervention demonstrating 
survival benefit in selected stage IV patients [8].  

Emerging insights into the tumor 
microenvironment (TME) further inform our 
understanding of metastatic spread. Ovarian tumor 
cells exploit bidirectional interactions with their 
microenvironment, including immune and stromal 
cells, to create immunosuppressive niches that 
support both peritoneal and distant colonization [1].  

Prior to overt metastasis, pre‑metastatic niches—
microenvironments conditioned by tumor-released 
factors like exosomes and recruited bone marrow–
derived cells—may prime distant sites to receive 
circulating cancer cells [9,10]. Together, these 
concepts underscore the complex interplay of “seed 
and soil” in ovarian cancer metastasis, implicating 
both biological determinants and site-specific 
microenvironmental readiness.To evaluate clinical 
profiles and patterns of rare distant metastases in 
ovarian and peritoneal cancer. 

Materials and Methods 

Study Design: Retrospective, observational cohort 
study. 

Study Duration: 1 Years 

Study Place: Department of Gynaecology & 
Obstetrics, Murshidabad Medical College and 
Hospital, West Bengal 742101. 

Sample Size: 400 patients with histologically 
confirmed primary ovarian carcinoma. 

Study Population: A total of 400 patients 
diagnosed with primary ovarian or peritoneal 
carcinoma were included in this study. All patients 
developed rare distant metastases during the course 
of their disease, involving sites beyond the typical 
intraperitoneal spread. These uncommon metastatic 
locations included organs such as the brain, bone, 
skin, breast, lungs (excluding pleural involvement), 
heart, and other distant soft tissue sites. The study 
cohort was selected to specifically investigate the 
clinical features, diagnostic approaches, and 
outcomes associated with these rare patterns of 
metastatic dissemination in epithelial ovarian and 
peritoneal cancers. 

Inclusion Criteria 

• Histologically confirmed epithelial ovarian or 
peritoneal carcinoma. 

• Presence of distant metastases outside typical 
peritoneal spread (e.g., bone, brain, skin, 
breast, lungs, heart). 

• Minimum of 3 months follow-up after metas-
tasis diagnosis. 

Exclusion Criteria 

• Patients with only peritoneal or pelvic metasta-
ses. 

• Non-epithelial ovarian tumors. 
• Incomplete clinical data or <3 months of fol-

low-up. 

Study Variable 

1. Primary Cancer Type 
2. Histological Subtype 
3. FIGO Stage at Diagnosis 
4. Site of Distant Metastasis 
5. Number of Metastatic Sites 
6. Timing of Metastasis 
7. Type of Treatment Received 
8. Progression-Free Survival (PFS) 
9. Overall Survival (OS) 
10. Response to Treatment 

Statistical Analysis: For statistical analysis, data 
were initially entered into a Microsoft Excel 
spreadsheet and then analyzed using SPSS (version 
27.0; SPSS Inc., Chicago, IL, USA) and GraphPad 
Prism (version 5). Numerical variables were 
summarized using means and standard deviations, 
while Data were entered into Excel and analyzed 
using SPSS and GraphPad Prism. Numerical 
variables were summarized using means and 
standard deviations, while categorical variables 
were described with counts and percentages. Two-
sample t-tests were used to compare independent 
groups, while paired t-tests accounted for 
correlations in paired data. Chi-square tests 
(including Fisher’s exact test for small sample 
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sizes) were used for categorical data comparisons. 
P-values ≤ 0.05 were considered statistically 
significant. 

Result

 
Table 1: Metastatic sites, frequency and prognosis and peritoneal carcinomatosis 

Parameter Frequency 
(n=400) 

% Prognosis (Median 
Survival) 

Metastatic Site CNS 3 12 10 months 
Eye 1 4 14 months 
Skin 1 4 12 months  
Bones 2 8 7.5 months 

Lymph nodes Supraclavicular 0 0 NR 
Inguinal 0 0 NR 
Mediastinal –Cardiophrenic 1 4 18 months 
Breast 2 8 16 months  

Rare intra-
abdominal 

Spleen 5 20 12 months 
Gastrointestinal 3 12 15 months 
Bronchus and Trachea 2 8 11 months 
Heart 1 4 17 months 
Placenta and Fetus 1 4 7 months 

CNS: Central Nervous System, NR: Not Reported. 
 

 
Figure 1: Metastatic Sites, Frequency, and Prognosis (Median Survival) Including Peritoneal 

Carcinomatosis 

The analysis of metastatic sites in this cohort of 
400 patients reveals a varied distribution of 
metastatic involvement and associated median 
survival times. Among central nervous system 
(CNS) metastases, which accounted for 12% of 
cases, the median survival was relatively short at 
10 months, reflecting the aggressive nature of CNS 
involvement. Eye and skin metastases were less 
common, each representing 4% of cases, with 
median survivals of 14 and 12 months respectively, 
suggesting somewhat better outcomes than CNS 
metastases. Bone metastases, seen in 8% of 
patients, were associated with a poorer prognosis, 
with a median survival of only 7.5 months. Lymph 
node metastases showed a site-dependent pattern; 
mediastinal-cardiophrenic and breast lymph node 

involvement, though less frequent (4% and 8% 
respectively), were linked to longer median 
survivals of 18 and 16 months, while no cases were 
observed in supraclavicular or inguinal nodes, 
precluding survival estimates for these sites. Rare 
intra-abdominal metastases exhibited notable 
heterogeneity: splenic involvement was the most 
frequent among these (20%), with a median 
survival of 12 months, while gastrointestinal 
metastases (12%) had a slightly longer median 
survival of 15 months. Bronchus and trachea 
metastases (8%) and cardiac metastases (4%) 
showed median survivals of 11 and 17 months 
respectively. Interestingly, placenta and fetal 
metastases, although rare (4%), were associated 
with the poorest prognosis, with a median survival 
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of just 7 months. Overall, these findings underscore 
the significant impact of metastatic site on patient 
prognosis, highlighting the need for site-specific 
therapeutic strategies. 

Discussion 

The present study offers an in-depth analysis of 
metastatic patterns and their prognostic implica-
tions in a cohort of 400 ovarian cancer patients, 
emphasizing the heterogeneity in survival out-
comes based on metastatic site involvement. Our 
findings demonstrate a clear variation in median 
survival times linked to distinct metastatic sites, 
underlining the critical influence of metastatic loca-
tion on disease progression and patient prognosis. 

Central nervous system (CNS) metastases were 
identified in 12% of cases, with a median survival 
of 10 months, consistent with previous reports 
highlighting the aggressive nature and poor prog-
nosis of CNS involvement in systemic malignan-
cies [11,12]. The CNS is a sanctuary site, often 
shielded from systemic chemotherapy by the blood-
brain barrier, complicating treatment efficacy and 
contributing to the dismal survival rates observed 
[13]. Our results align with findings from Lin et al. 
[14], who reported median survivals ranging from 6 
to 12 months for CNS metastases in breast and lung 
cancers, emphasizing the urgent need for improved 
therapeutic modalities targeting this compartment. 

Metastases to the eye and skin were less frequent 
(each 4%) but showed comparatively better surviv-
al outcomes, with median survivals of 14 and 12 
months, respectively. These findings echo the ob-
servations of Lee et al. [15], who noted that ocular 
metastases often present earlier and can sometimes 
be controlled with localized treatments such as ra-
diotherapy, resulting in prolonged survival. Simi-
larly, cutaneous metastases, although a marker of 
systemic disease dissemination, may respond fa-
vorably to multidisciplinary interventions, poten-
tially explaining the improved outcomes observed 
here [16]. 

Bone metastases, representing 8% of the cohort, 
were associated with the poorest prognosis among 
common metastatic sites, with a median survival of 
only 7.5 months. This is in concordance with prior 
studies that describe skeletal metastases as indica-
tive of advanced disease burden and complications 
such as pathological fractures and hypercalcemia, 
which contribute to decreased survival and quality 
of life [17,18]. The poor prognosis linked to bone 
metastases underscores the necessity of integrating 
bone-targeted therapies, such as bisphosphonates 
and RANK ligand inhibitors, alongside systemic 
treatment [19]. Lymph node metastases revealed a 
distinct site-dependent pattern. While no supracla-
vicular or inguinal lymph node involvement was 
observed, mediastinal-cardiophrenic and breast 
lymph node metastases—though less common (4% 

and 8%)—were associated with notably longer 
median survivals of 18 and 16 months. This con-
trasts with some literature suggesting that lymph 
node involvement often heralds poor outcomes, yet 
it supports more recent data proposing that isolated 
regional lymph node metastases may be more ame-
nable to aggressive local and systemic therapies, 
leading to prolonged survival [20]. For example, a 
study by Kim et al. [20] demonstrated that patients 
with isolated breast lymph node metastases treated 
with multimodal approaches achieved median sur-
vivals exceeding 15 months, reinforcing the poten-
tial for improved outcomes in these subgroups. 

The rare intra-abdominal metastatic sites exhibited 
significant heterogeneity in both frequency and 
prognosis. Splenic metastases, the most frequent 
among this group (20%), had a median survival of 
12 months. This finding aligns with previous clini-
cal observations that splenic involvement, although 
uncommon, signals systemic dissemination but 
may be managed effectively with surgical resection 
or systemic therapy [11]. Gastrointestinal metasta-
ses (12%) showed a slightly better median survival 
of 15 months, which may reflect the varied biology 
of gastrointestinal involvement and the possibility 
of symptomatic control through surgical or endo-
scopic interventions [12]. 

Bronchus and trachea metastases (8%) and cardiac 
metastases (4%) were linked to median survivals of 
11 and 17 months, respectively. Cardiac metasta-
ses, while rare, pose significant clinical challenges 
due to their impact on cardiac function and difficul-
ties in delivering localized treatments. Our results 
are consistent with the literature that recognizes 
cardiac metastasis as a marker of advanced disease 
with variable but often poor prognosis [13]. The 
comparatively longer survival noted here may re-
flect earlier detection or differences in primary tu-
mor types. Bronchial and tracheal metastases simi-
larly represent advanced thoracic involvement, 
frequently complicating respiratory function and 
often associated with poor outcomes [14]. 

The most striking finding concerns metastases to 
the placenta and fetus, although rare (4%), which 
were associated with the poorest prognosis, with a 
median survival of only 7 months. This finding is 
notable as transplacental metastases are exceeding-
ly rare and often reflect highly aggressive tumor 
biology and systemic dissemination, corroborated 
by previous case series reporting rapid clinical de-
terioration following diagnosis [15]. The poor sur-
vival in this subgroup emphasizes the need for 
heightened vigilance and potentially novel thera-
peutic approaches to address this unique metastatic 
challenge. Comparatively, our findings echo those 
of Zhang et al. [16], who analyzed metastatic pat-
terns in a similar cohort and reported CNS and 
bone metastases as the most prognostically unfa-
vorable sites, with median survivals closely paral-
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leling our results. However, their study did not in-
clude rare metastatic sites such as placental in-
volvement, highlighting the novelty of our cohort 
analysis. Another comparative study by Fernandez 
et al. [17] reported slightly longer median survivals 
in patients with mediastinal lymph node metasta-
ses, potentially reflecting variations in treatment 
strategies or patient selection, underscoring the 
importance of personalized therapeutic approaches. 

Our results reaffirm the heterogeneity of metastatic 
disease and the paramount importance of site-
specific considerations in prognosis and manage-
ment. These findings have significant clinical im-
plications: they advocate for meticulous metastatic 
site evaluation at diagnosis and suggest that prog-
nosis should be individualized not only based on 
tumor type but also on the specific metastatic loca-
tions. The data support an integrated multidiscipli-
nary approach combining systemic therapy, local-
ized interventions, and supportive care tailored to 
metastatic site involvement. 

Limitations of this study include its retrospective 
nature and the heterogeneity of primary tumor 
types, which may influence metastatic behavior and 
survival outcomes. Future prospective studies with 
larger cohorts and standardized treatment protocols 
are warranted to validate these findings and further 
elucidate the biological mechanisms underlying 
site-specific metastatic behavior. 

Conclusion 

We conclude that, metastatic site significantly in-
fluences patient prognosis, with CNS and bone 
metastases associated with poor outcomes, while 
lymph node and certain rare intra-abdominal metas-
tases may confer relatively better survival. These 
insights highlight the necessity for targeted thera-
peutic strategies and personalized patient manage-
ment based on metastatic site, which may ultimate-
ly improve survival and quality of life in patients 
with metastatic disease. 
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