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Introduction

Ovarian cancer is the fifth leading cause of  cancer death in 
women and the leading cause of  gynecologic cancer death.[1] 
About 68% are diagnosed at a late stage; thus, survival rates of  
those patients are lower than those diagnosed at an earlier stage. 
Ovarian cancer has a far lower survival rate than other cancers as 
people are unaware that its risk factors and symptoms are easily 
disguised as normal menstrual problems or other abdominal 
ailments/diseases. As such, ovarian cancer is mostly detected 
at a late stage that may be untreatable resulting in unfavorable 

prognosis. According to statistics gathered by the World Cancer 
Research Fund International, Trinidad and Tobago is ranked 
18th in the world with respect to the rate of  occurrence of  this 
disease.[2] Its onset is asymptomatic in the early stages so is already 
in the latter stages of  development.[3,4] Patients diagnosed with 
this cancer have approximately 50% of  their survival time for the 
next 5 years. The reason for ovarian cancer being such a dilemma 
is the fact that its detection at early stages is highly difficult. 
The appalling statistic is that only about 19% of  such cases are 
diagnosed before the cancer manifests itself  to surrounding 
areas from within the ovaries, that is, when the treatment is 
actually most receptive. Statistics suggest that a remarkable 
77% of  cases could have only been diagnosed after escalating 
to advanced stages in the cancer’s progression, the reason being 
that symptoms in early stages are often subtle, inconsistent, or 
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misinterpreted. The Global Burden of  Diseases, Injuries, and 
Risk Factors Study 2017 estimates the incidence of  ovarian 
cancer in 2017 around 2861,000[5] and the percentage change in 
disability‑adjusted life years (DALYs) during 2007–2017 rose to 
29%.[6] According to the American Cancer Society, approximately 
90% of  ovarian cancers are epithelial ovarian carcinomas which 
are subdivided based on their microscopic features into serous, 
mucinous, endometrioid, clear cell, and undifferentiated.[7] Less 
than 2% of  ovarian cancers are germ‑cell tumors. The subtypes 
are, namely, teratomas, dysgerminomas, endodermal sinus tumors, 
and choriocarcinomas, which also have different appearances 
under the microscope. Lastly, ovarian stromal cell tumors make 
about 1% of  ovarian cancers.[8] These can produce hormones 
(e.g., estrogen) and include granulosa cell and granulosa‑theca 
tumors. Since there is very scanty literature and data available on 
the epidemiology of  ovarian cancer in the Caribbean region and 
in Trinidad and Tobago, this study was undertaken to assess the 
most common risk factors, presenting symptoms and common 
histological varieties of  ovarian cancers in Trinidad.

Methods

Setting
This study is conducted at Eric Williams Medical Sciences 
Complex (EWMSC), a hospital of  the North Central Regional 
Health Authority of  Trinidad and Tobago. This hospital includes 
a Women’s Hospital, as well as a histopathology department, 
making it ideal for this study. EWMSC is also a teaching facility 
for medical students.

Ethical approval
The ethical approval was sought from the Campus Ethics 
Committee of  The University of  the West Indies, St. Augustine, 
Trinidad and Tobago.

Study design
A hospital‑based, cross‑sectional study was designed, and all 
the diagnosed ovarian cancer cases registered during 2015–2017 
were included. Of  the 23 cases registered, complete information 
available for all the 17 cases of  ovarian carcinomas were collected 
and the remaining cases had to be omitted due to incomplete 
data in the case files.

Sample collection
The records of  the identified cases were obtained with 
permission from the histopathology unit and information on 
medical, physical, social, and genetic factors were noted and 
tabulated to observe trends and common prominent risk factors 
among the sample population.

Study population
All the women aged 18 years and above with diagnosed ovarian 
carcinomas, who had complete medical records and who sought 
treatment at Mt. Hope Women’s Hospital, were included in the 

study. Exclusion criteria included women whose records were 
not present and women who were diagnosed prior to the time 
frame of  the study (before 2015).

Data collection, protection, and confidentiality
Patient information, relevant to our research, was obtained via 
the hospital records at Mt. Hope as there is no primary need for 
face‑to‑face interaction. Potential subjects were selected from 
preexisting databases. Anonymous, coded questionnaires were 
used to ensure privacy and data were stored securely to ensure 
confidentiality.

Results

Risk factors
The risk factors included a variety of  factors ranging from 
previous pregnancies, previous surgeries, cancer diagnosis, 
irregular menstrual cycles, smoking, use of  contraceptive pills, 
hormone replacement therapy (HRT), recreational drug use, and 
family history of  cancer.

Figure 1 shows many factors for ovarian cancer that were 
recorded from the patient records. Factors such as previous 
pregnancies, surgeries, and irregular menstrual cycle were 
recorded most frequently as 13, 12, and 9 patients, respectively. 
Factors seen slightly less frequently were previous cancer 
diagnosis, smoking, contraceptive use, and alcohol use, with 7, 
6, 5, and 4, respectively. Those rarely seen were family history 
of  cancer, infertility, recreational drug use, and HRT, with 1, 2, 
0, and 0 patients, respectively.

Presenting symptoms
The most common presenting symptoms were studied 
separately for postmenopausal and non‑menopausal women. 
The prevalence of  common presenting symptoms among the 
participants diagnosed with ovarian cancers is shown in Figure 2.

The non‑menopausal patients seem to, more frequently, 
experience irregular menses (7), abdominal/back pain (7), ovarian 

Figure 1: Distribution of risk factors among the study participants
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cysts (5), PV bleeding/discharge (4), and uterine fibroids (2); 
whereas the postmenopausal patients exhibited mostly abdominal 
distension (4 patients), PV bleeding/discharge, (3) and other 
symptoms such as nausea, headaches, dizziness, etc., (6). There 
was also one postmenopausal patient with abdominal pain, 
ovarian cysts, and uterine fibroids.

Figure 3 illustrates the most common histological varieties/
types recorded in the patient files. Most of  the records (58%) 
showed no data on histological types though 16% of  patients 
had granulosa cell tumors and 6% had leiomyomas. Meanwhile, 
the remaining recorded types, papillary serous cystadenofibroma, 
serous cystadenoma, cystic teratoma, and insular ovarian 
carcinoma, each accounted for 5% of  patients.

Discussion

Risk factors
Of  the total study participants assessed for the prevalence of  
various risk factors, 41% (7) of  the patients were reported to have 
had previous cancers and 5.9% (only one person) was reported 
to have had a family history of  cancer. There is a strong genetic 
link to cancer and recent studies have pointed out mutations, 
such as BRCA1 and BRCA2, as somewhat a “carrier gene” for 
cancer, increasing the risk of  particularly breast, fallopian tube, 
peritoneal, and ovarian cancer.[9] Among the 17 study participants, 
11.8% (2 persons) tested positive for the CA‑125 gene, based 
on their lab reports. This gene has been termed as “clinically 
reliable diagnostic marker for ovarian cancer.”[10] A majority 
(12, 70.5%) of  the patients were reported to have undergone 
previous surgeries. Most prevalent among these surgeries were 
Total abdominal hysterectomy/bilateral salphingo‑oophorectomy 
(TAH/BSO), cystectomies, and the removal of  products of  
conception. Traditionally, these surgeries reduce the risk of  
ovarian cancer and research published by BJOG (Sharma et al.) 
suggests that the occurrences of  benign ovarian cysts do not 
increase the risk of  ovarian cancer later on in life.[11] In this study, 
5 out of  the 17 (29.4%) patients used birth control or other 
such contraceptives and most contraceptives, especially those 
which utilize both progestin and estrogens, drastically reduce 

Figure 2: Distribution of presenting symptoms among study participants

the risk of  ovarian cancer.[12,13] A majority of  76.5% (13) of  the 
patients had previous pregnancies. Women who have had their 
first full‑term pregnancy after the age of  35 or who have never 
conceived or carried a baby to full term are at an increased risk 
of  ovarian cancer.[14] This was consistent with the findings in this 
study. Among the 17 patients, there were 4 documented counts 
of  spontaneous abortions. Two (11.8%) of  the total participants 
had problems with infertility. There is a connection between 
women with infertility and increased cancer risk.[15] Recent 
studies have also found a link between the ovulation – inducing 
fertility treatments and a large incidence of  ovarian cancer.[16] In 
regards to smoking habits, 35.2% (6) of  the patients with ovarian 
cancer admitted to having a history of  smoking and 23.5% (4) 
of  the patients had a history of  alcohol use. While studies 
suggest that smoking and alcohol consumption do not directly 
affect the risk of  ovarian cancer, smoking increases the chance 
of  mucinous cancers, which includes a rare type of  ovarian 
cancer.[17] According to research, like many other conditions, the 
risk of  ovarian cancer can be greatly reduced by maintaining a 
balanced diet. Alcohol intake, specifically from wine, was shown 
by a study entitled “Wine and other alcohol consumption and 
risk of  ovarian cancer in the California Teachers Study cohort” 
to significantly raise the risk of  ovarian cancer.[18] The global 
estimation of  occupational exposure to asbestos as a contributor 
to cervical cancer burden[19] is shown in Table 1.

Around 53% (9) of  the patients reported irregular menstrual 
periods. Researchers say there is a strong association between 
irregular periods and a slightly increased risk of  ovarian cancer, 
although it is uncertain as to why the relationship occurs.[20,21] 
Only one patient (5.9%) was reported to have endometriosis.

Hippisley‑Cox et al.[22] conducted research to “derive and validate 
an algorithm to estimate the absolute risk of  having ovarian 
cancer in women with and without symptoms.” They surveyed 
women aged 30–84, who had no previous diagnosis of  ovarian 
cancer and no symptoms consistent with the disease. Their risk 
factors were then assessed, and projections of  their likelihood 

Figure  3: Distribution of various histological varieties of ovarian 
cancer (2015–2017)
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developing ovarian cancer. As such, ovarian cancer is mostly 
detected at a late stage that may be untreatable, explaining its 
low survival rate when compared to other cancers. The global 
incidence, prevalence, years lived with disability, and DALYs due 
to ovarian cancers are shown in Table 2. If  ovarian cancer can 
be accurately diagnosed quickly in its progression, the chances 
of  surviving it will be remarkably higher. Hence, it is of  utmost 
importance for a woman to be aware of  the symptoms and 
possible risk factors.

Histopathology
Regarding the histological varieties of  ovarian cancer, 16% 
of  patients demonstrated granulosa cell tumors which is 
a type of  sex cord stromal tumor, which usually occurs in 
women over 15 years of  age and is, in many cases (75%), 
associated with hyperestrogenism and can cause endometrial 
hyperplasia.[27] There is a 5–25% risk of  malignancy, though 
this cannot be determined via histology. About 6% of  the 
cases showed leiomyoma. This is a rare benign smooth 
muscle (purportedly) tumor that is usually/mostly unilateral 
in adults. Though benign, it causes abdominal pain similar 
to appendicitis.[28] Papillary serous cystadenofibroma and 
serous cystadenoma account for 5% each of  the cases 
seen. They are both a type of  benign serous tumor, named 
based on the proportion of  fibrous stroma that the tumor 
encompasses.[29] Of  the total, only 5% of  the cases were 
cystic teratoma. Teratomas are germ‑cell tumors which 
can either be benign (cystic/mature) or malignant (solid/
immature). However, malignant mature teratoma is rarely 
seen. Only 5% of  the cases were insular ovarian carcinoma, 
usually a unilateral carcinoid tumor, although there are cases 
where the contralateral tumor are mucinous in nature (more 
aggressive).[30] The symptoms of  ovarian cancer are varied 
and certain symptoms seem to affect the premenopausal 
women more frequently as opposed to the postmenopausal 
and vice‑versa. This includes irregular menses and abdominal 
pain for the premenopausal women, which are the usual 
symptoms for ovarian cancer, while the postmenopausal 
patients exhibit abdominal distension and other symptoms 
like nausea, dysuria, headache, dizziness, etc.[13] Then, there 
are those symptoms like uterine fibroids, PV bleeding/
discharge, and ovarian cysts which are also seen in fairly 
expectant frequencies. Overall, these symptoms can be 

of  developing any type of  ovarian cancer in the future, based 
on these factors, were evaluated. Risk factors assessed included 
“age, family history of  ovarian cancer, previous cancers other 
than ovarian, body mass index (BMI), smoking, alcohol, 
deprivation, loss of  appetite, weight loss, abdominal pain, 
abdominal distension,” etc. These women were observed for 
the next 2 years and observed that the top risk factors were 
abdominal distention, age, family history of  ovarian cancer, 
and abdominal pain. Around 10% of  patients with the highest 
predicted risk factors had one form of  ovarian cancer after the 
2‑year period. The results obtained were accurate and gave a 
reliable indication of  the most common risk factors associated 
with ovarian cancer, in the United Kingdom. Obesity also plays a 
role in the predisposition to ovarian cancer. Research conducted 
by the Continuous Update Project[23] concluded that increased 
height and weight (measured by BMI) are contributing factors 
to ovarian cancer, and furthermore, maintaining an appropriate 
weight, in accordance with BMI projections, has shown to 
prevent up to 5% of  cases. Further statistics revealed that the 
more developed countries (United States and United Kingdom) 
have a higher incidence (risk of  occurrence) than less developed 
countries (Africa and Asia); however, the rate of  occurrence is 
highest in Fiji, followed by several eastern European countries.

Many studies make a clear correlation between endometriosis 
and ovarian cancer. It is thought that hyperestrogenism, which is 
a huge risk factor in both endometriosis and cancers in women, 
plays a role. The two are similar in nature as they are both wildly 
proliferative and invaginate into other tissues. It is estimated that 
a woman with endometriosis may be three times likely to get 
ovarian cancer.[24,25]

Epidemiology
Trinidad and Tobago is ranked 18th with respect to the incidence 
of  ovarian cancer among the population.[2] According to Dr. Cory 
Couillard’s article entitled “World Ovarian Cancer Day builds 
awareness” in May 2013, ovarian cancer has a far lower survival 
rate than other cancers, notably breast cancer, and most of  the 
women are unaware of  its metabolic, genetic, environmental, 
and behavioral risk factors.[26] Postmenopausal women, usually 
over 50 years of  age (especially those with a family history of  
breast, ovarian, or colorectal cancers), and women who undergo 
estrogen‑only hormone replace therapy are at higher risk of  

Table 2: Global burden, years lived with disability (YLDs), and disability‑adjusted life years (DALYs) of ovarian cancer
Prevalence 
(thousands) 2017 
counts

Incidence 
(thousands) 2017 

counts

YLDs 
(thousands) 2017 

counts

Percentage 
change in YLDs 
counts, 1990‑2007

Percentage 
change in YLDs 
counts, 2007‑2017

All age‑DALYs 
(thousands) 

2017

Percentage 
change in 

DALYs 2007‑2017
1353 (1313.7‑1401.1) 286.1 (278.1‑295.3) 176.1 (127.9‑224.2) 48.9% (42.2‑56.6)* 27.7% (22.9‑32.9)* 4670 (4530‑4830) 29% (24.7‑33.1)*
*Statistically significant increase. YLD=Years lived with disability; DALY=disability‑adjusted life years

Table 1: Global estimation of occupational exposure to asbestos as a contributor to ovarian cancer burden
Occupational 
exposure

2007 Deaths 
(thousands)

2017 Deaths 
(thousands)

Percentage change 
in deaths, 2007‑2017

2007 
DALYs

2017 
DALYs

Percentage change 
in DALYs, 2007‑2017

Asbestos 4 (0‑10) 6 (0‑13) 34.5% (22.4‑39.8)* 111 (0‑251) 149 (0‑334) 35.1 (22.6‑41.2)*
*Statistically significant increase. DALY=Disability‑adjusted life years
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misunderstood for those of  a less serious/noncancerous 
disease. The presence of  these symptoms was not used as a 
diagnostic tool for ovarian cancer; a biopsy was always done 
to confirm the diagnosis in all the patients sampled.

However, there are some limitations in this study as the records 
obtained at the hospital only consisted of  cases up to 3 years 
old, resulting in a limited sample size, and several cases had to be 
omitted due to incomplete information in the case files.

Role of primary care physicians in case detection 
and management
Around a quarter of  those in the developed world die of  cancer 
and this figure is rising.[31] Most of  these cancers present with 
symptoms and most of  them are reported initially to primary‑care 
physicians.[32] Though it is well know that ovarian cancer is a 
silent killer, few studies have highlighted it as a “noisy killer” with 
nonspecific symptoms like fatigue, abdominal pain, and increased 
urinary frequency initially. The other symptoms like abdominal 
distension has a relatively high risk of  cancer with a 2.5% positive 
predictive value and numerous studies on primary care show 
that the patients report first to their general practitioners (GPs) 
or primary‑care physicians.[33‑38] The most common problem 
seems to be GPs as they either don’t think of  ovarian cancer 
with such symptoms or consider it so unlikely as not to warrant 
examination or investigation, thereby making ovarian cancer 
a frequent miss.[39] In this context, the GPs are no worse or 
better in diagnosing ovarian cancer than any internal cancer.[40] 
Therefore in primary‑care settings, measuring serum CA‑125 is 
possible, but it has reasonable specificity and sensitivity is not 
known because of  its debatable value.[41,42] However, numerous 
screening studies indicate that intra‑vaginal ultrasound is a better 
method with good performance characteristics.[43] Hence, there 
is a great role of  GPs in doing risk assessments, screening the 
ovarian cancers at an early stage, and providing proper referral 
services, thereby improving the survival rate and quality of  life of  
patients. There is a great need of  standard screening guidelines, 
capacity building programs for the GPs, and at the same time, 
there must be good infrastructure and essential diagnostics made 
available at the primary‑care settings in order to improve the 
early case detection.

Conclusions

The most common risk factors associated with ovarian cancer 
are previous pregnancies, previous surgeries, and irregularities in 
the menstrual cycle. The most common histological variety was 
granulosa tumors, and the most common associated symptoms 
were irregular menses and abdominal pain in premenstrual women 
and abdominal distention in postmenopausal women. It would 
greatly enhance the detection rate if  screening and testing for the 
CA‑125 gene were a mandatory practice, for any patient found 
with more than three risk factors. It is of  great importance to 
public health authorities to identify modifiable risk factors and 
use this to implement cancer reduction and health promotion 
activities, thus reducing the mortality related to ovarian cancer. 

This information can be used to encourage a more thorough 
history taking by the physician to identify family history of  
ovarian cancer, previous history of  cancer, use of  contraceptives, 
etc., as these risk factors are crucial in early diagnosis of  ovarian 
cancer and thus help in initiating an early target treatment. Health 
facilities should also be encouraged to keep proper record keeping 
and ensure completeness and functioning by using good‑quality 
instruments, for example, ultrasound equipment operated 
by specialists as this can also affect the time and accuracy of  
diagnosis. Lastly, education of  the public on risk factors is also 
important as they can identify if  they are at risk for ovarian cancer 
and take relevant precautions to prevent it.
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