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The subject of this study the diagnostic 
accuracy of CT imaging in detecting ovarian 
cancer 
 
The purpose of this study  

The purpose of this study is to provide an 
overview of the role of CT imaging in the 
diagnosis of ovarian cancer. Ovarian cancer is a 
significant health concern, as it is often 
diagnosed at an advanced stage when 
treatment options are limited. Early detection 
and accurate diagnosis are crucial for 
improving outcomes and survival rates. CT 
imaging is a widely used diagnostic tool in 
ovarian cancer, and its ability to detect lesions 
and evaluate disease extent makes it an 
important component of ovarian cancer 
diagnosis. In this review essay, we will explore 
the benefits and limitations of CT imaging in 

ovarian cancer diagnosis and its potential 
impact on patient care. By providing a 
comprehensive overview of the use of CT 
imaging in ovarian cancer diagnosis, the essay 
aims to contribute to the development of more 
accurate and effective diagnostic and treatment 
strategies for this disease 
 
Introduction 

Ovarian cancer is a type of cancer that 
starts in the ovaries - the female reproductive 
organs that produce eggs. It is the fifth leading 
cause of cancer-related deaths among women 
and often referred to as the "silent killer" 
because there may not be any noticeable 
symptoms in the early stages. There are 
different types of ovarian cancer, including 
epithelial tumors, germ cell tumors, and 
stromal tumors. Epithelial tumors are the most 
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common and develop from the cells that cover 
the surface of the ovaries. Germ cell tumors 
develop from the cells that produce eggs, and 
stromal tumors develop from the cells that 
produce hormones. Ovarian cancer has a wide 
range of pathological features. They can vary 
from solid to solid-cystic, predominantly cystic, 
often with serous or mucinous foci. However, 
most ovarian cancers are a cystic mass with a 
solid component. Mucinous cancer is usually 
unilateral, and CA-125 may be slightly elevated. 
Endometrioid and clear cell cancers are 
associated with ovarian endometriosis or small 
pelvis in 15-50% of cases. Non-epithelial 
neoplasms of the ovaries are rare and include 
germ cell tumors and germ cell tumors. The 
latter include granulose cell tumors, fibromas, 
the comas, and fibrothecomas. Germ cell 
tumors include mature and immature 
teratomas, dysgerminoma, choriocarcinoma 
and yolk sac tumors. In general, malignant 
germ cell neoplasms are extremely rare and are 
mainly found in children and young people. A 
total of 5–15% of malignancies ovarian 
metastases are ovarian metastases, mainly 
originating from primary cancers of the breast, 
colon, or stomach. 

According to the American Cancer 
Society, ovarian cancer accounts for about 3% 
of all cancers among women, but it causes more 
deaths than any other cancer of the female 
reproductive system. The 5-year relative 
survival rate for all stages of ovarian cancer 
combined is about 49%. However, the survival 
rate varies widely depending on the stage at 
diagnosis, with early-stage cancers having a 
much higher survival rate than advanced-stage 
cancers. 
 
Early diagnosis of ovarian cancer  

The earlier it identified the better it 
chances of facilitation. In detail chances like - 
Increased Treatment Options: The earlier 
ovarian cancer is detected, the greater the 
variety of treatment options that are available. 
Surgery is traditionally the main treatment for 
ovarian cancer, and the chance of complete 
removal of the cancer is much higher in the 
early stages when the tumor is smaller and 
hasn't spread to other areas.  

Better Chance of Survival: Early detection 
of ovarian cancer increases the likelihood of 
successful treatment and a better outcome for 
the patient. The five-year survival rate for 
women diagnosed with ovarian cancer in the 
early stages is much higher than those 
diagnosed in the later stages when the cancer 
has spread to other organs. 

Avoidable Complications: Late diagnosis 
of ovarian cancer can lead to complications due 
to the spread of the cancer. Identifying the 
cancer early makes it possible to avoid the 
need for more invasive treatments or surgery 
that may cause further complications.  

Improved Quality of Life: Early diagnosis 
and treatment of ovarian cancer can help 
reduce the physical and emotional impact of 
the disease. Early detection can allow for a less 
intensive treatment regimen and a shorter 
recovery period, allowing the patient to resume 
a normal life more quickly. 

Ovarian cancer is a challenging disease to 
diagnose and treat. It is often asymptomatic in 
its early stages and as a result, most women are 
diagnosed at an advanced stage of the disease. 
CT imaging is a valuable tool in the diagnosis 
and staging of ovarian cancer. The use of CT 
imaging in ovarian cancer diagnosis has been 
extensively studied and its diagnostic 
performance has been evaluated in various 
studies.  

One recent study by Zhang et al. (2021) 
evaluated the diagnostic performance of CT 
and MRI in the detection of lymph node 
metastasis in patients with ovarian cancer. The 
study found that both CT and MRI had high 
sensitivity and specificity for the detection of 
lymph node metastasis. However, the authors 
noted that MRI had a higher diagnostic 
accuracy compared to CT, particularly in the 
detection of small lymph nodes.  
 
CT (computed tomography).  

A CT (computed tomography) scan is a 
medical imaging test that uses x-rays to create 
detailed images of the inside of the body. CT 
can play a crucial role in the diagnosis and 
management of ovarian cancer. CT imaging is 
used for ovarian cancer diagnosis: Initial 
Diagnosis: A CT scan may be used to detect the 
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presence of a tumor in the ovaries and help 
determine if the cancer has spread to nearby 
structures. CT scan images can provide 
valuable information on the size, shape, and 
location of the tumor, which helps in the 
diagnosis and staging of the cancer. Staging: 
Knowing the stage of ovarian cancer is 
essential for treatment planning. A CT scan can 
help determine the extent of the spread of the 
tumor and identify any metastases in other 
parts of the body, such as the liver or lungs. 
Monitoring Progress:CT imaging can be used to 
monitor changes in tumor size and location 
during treatment. This helps gauge the 
effectiveness of the treatment and make any 
necessary modifications to the treatment 
regimen. Recurrence Detection: After 
successful treatment of ovarian cancer, a 
follow-up CT scan can help detect any potential 
recurrence of the cancer. 

1. Intravenous contrast-enhanced CT: 
This technique involves the injection of a 
contrast dye into the patient's vein to enhance 
the visualization of blood vessels, organs, and 
tissues. Intravenous contrast-enhanced CT is 
commonly used to evaluate the size, location, 
and extent of ovarian tumors, as well as to 

assess whether the tumor has spread to nearby 
lymph nodes or other organs.  

2. Dual-phase CT: This technique involves 
acquiring images at two different time points 
after the injection of the contrast dye. The first 
set of images is taken immediately after the 
injection, while the second set is taken a few 
minutes later. Dual-phase CT allows for the 
visualization of the early and late phases of 
contrast enhancement, which can help to 
differentiate between different types of ovarian 
tumors, such as benign cysts and malignant 
tumors.  

3. Delayed-phase CT: This technique 
involves acquiring images several minutes after 
the injection of the contrast dye. Delayed-phase 
CT can help to differentiate between different 
types of ovarian tumors based on their pattern 
of contrast enhancement.  

4. Perfusion CT: This technique involves 
the use of specialized software to analyze the 
rate of blood flow through the tumor and 
surrounding tissue. Perfusion CT can provide 
information about the tumor's vascularity and 
help to differentiate between benign and 
malignant ovarian tumors. 
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CT images are interpreted in the context of 
ovarian cancer diagnosis: 
1) Tumor size and location: CT imaging can 
provide detailed information about the size, 
location, and shape of ovarian tumors. Tumor 
size is usually measured in three dimensions 
(length, width, and height), and the location of 

the tumor can be described in relation to 
nearby organs and structures.2) Tumor 
morphology: Ovarian tumors can have a variety 
of shapes and characteristics on CT imaging, 
including solid, cystic, or mixed.3) The 
presence of septations (thin walls within a 
cyst) or calcifications (calcium deposits within 
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a tumor) can also be noted. Tumor 
enhancement pattern: Contrast-enhanced CT 
imaging can provide information about the 
pattern of contrast enhancement within the 
tumor. This can help to differentiate between 
different types of ovarian tumors, such as 
benign cysts and malignant tumors.4) Lymph 
node involvement: CT imaging can help to 
determine whether ovarian cancer has spread 
to nearby lymph nodes. Enlarged lymph nodes 
may indicate the presence of cancer cells. 5) 
Presence of metastases: CT imaging can also 
help to detect the presence of metastases 
(spread of cancer to other parts of the body). 
Common sites of ovarian cancer metastases 
include the liver, lungs, and bones. 

In characterizing adnexal lesions, CT is 
limited in the diagnosis of solid adnexal tumors 
and in the evaluation of endometriomas. 
However, it provides accurate diagnosis of 
classic dermoids, as well as benign and 
malignant cystic lesions of the appendages. MRI 
can predict histological the nature of various 
benign adnexal masses, including teratomas, 
cysts, endometriomas, ovarian stromal tumors 
containing fibrous tissue, and uterine 
leiomyomas. It can reliably diagnose fatty and 
hemorrhagic lesions that may be obstructed by 
ultrasound. 
CT imaging can also be used to guide biopsies 
or other procedures to obtain tissue samples 
for further testing. CT scans have several 
advantages for diagnosing ovarian cancer, 
including: 

1) Ability to detect small tumors: CT scans 
can detect small tumors that may not be visible 
on other imaging tests. 

2) Detailed imaging: CT scans provide 
detailed images of the ovaries and surrounding 
structures, such as the uterus and lymph nodes. 
This can help in determining the extent of the 
cancer and whether it has spread to other parts 
of the body. 
3) Noninvasive: CT scans are noninvasive, 
meaning they do not require any incisions or 
surgery. This makes them a safer and less 
painful alternative to some other diagnostic 
tests. 
4) Quick and convenient: CT scans are quick 
and convenient, typically taking only a few 

minutes to complete. This can help speed up 
the diagnosis process and allow for earlier 
treatment.5) Versatility: CT scans can be used 
to diagnose a wide range of conditions, making 
them a versatile diagnostic tool. 
 
Limitations of CT Imaging Diagnosis in 
Ovarian Cancer 

While CT scans have several advantages 
for diagnosing ovarian cancer, they also have 
some limitations that should be considered. 
These include: 1) Radiation exposure: CT scans 
use ionizing radiation, which can increase the 
risk of cancer over time. Although the amount 
of radiation used in a single CT scan is 
relatively low, repeated exposure over time can 
be a concern.2)Limited ability to distinguish 
between cancerous and non-cancerous tissue: 
CT scans can detect the presence of a mass or 
tumor, but they cannot always distinguish 
between cancerous and non-cancerous tissue. 
This means that additional tests, such as a 
biopsy, may be necessary to confirm the 
diagnosis.3) False-positive results: CT scans 
can sometimes produce false-positive results, 
meaning that they detect a mass or 
abnormality that is not actually cancerous. This 
can lead to unnecessary additional testing and 
anxiety for the patient.4) Limited ability to 
detect small tumors: While CT scans are 
generally good at detecting larger tumors, they 
may not be as effective at detecting very small 
tumors or early-stage ovarian cancer.5) 
Contrast material risks: In some cases, contrast 
material (dye) may be used during a CT scan to 
help improve the clarity of the images. 
However, this material can cause allergic 
reactions or kidney damage in some patients. 
 
Comparison with other Imaging modalities 

1. Ultrasound: Ultrasound uses high-
frequency sound waves to create images of 
internal organs. It is often used as a first-line 
imaging test for ovarian cancer, particularly in 
younger women. Compared to CT scans, 
ultrasound is less expensive, noninvasive, and 
does not expose the patient to ionizing 
radiation. However, it may not be as effective at 
detecting small tumors or accurately staging 
the cancer. 
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2. Magnetic resonance imaging (MRI): MRI 
uses a magnetic field and radio waves to create 
detailed images of internal structures. It is 
particularly useful for detecting tumors in soft 
tissue, such as the ovaries. Compared to CT 
scans, MRI is better at detecting small tumors 
and can provide more detailed images of the 
ovaries and surrounding structures. However, 
it is more expensive and time-consuming than 
CT scans and may not be available at all 
medical centers. 

3. Positron emission tomography (PET): PET 
scans use a radioactive tracer to identify areas 
of the body that are metabolically active. It is 
often used in conjunction with CT scans to 
provide more information about the extent of 
the cancer. Compared to CT scans, PET can 
detect smaller tumors and is more effective at 
identifying areas of the body where the cancer 
has spread. However, it is more expensive and 
exposes the patient to ionizing radiation. 

Computed tomography (CT) is a commonly 
used imaging technique for the preoperative 
diagnosis and staging of ovarian cancer. Here 
are some CT imaging techniques that may be 
used for this purpose: 
 
Contrast-enhanced CT: Contrast-enhanced CT 
involves the injection of a contrast material 
(dye) into the patient's veins prior to the scan. 
This helps to improve the clarity of the images 
and can help identify tumors and other 
abnormalities more easily. Contrast-enhanced 
CT is particularly useful for identifying small 
tumors and for staging the cancer to determine 
whether it has spread to other parts of the 
body. 

Multi-detector CT (MDCT): MDCT is a 
newer and more advanced type of CT scan that 
uses multiple detectors to create more detailed 
and accurate images. MDCT can detect smaller 
tumors and provide more detailed images of 
the ovaries and surrounding structures, making 
it a useful tool for preoperative imaging in 
ovarian cancer. 

Dual-energy CT: Dual-energy CT is a 
specialized type of CT scan that uses two 
different X-ray energies to create images of the 
body. This technique can help distinguish 
between different types of tissue, such as 

cancerous and non-cancerous tissue, and can 
help identify areas of the body where the 
cancer has spread. 

 Low-dose CT: Low-dose CT involves using 
a lower dose of radiation than a standard CT 
scan. This can be useful for patients who are 
particularly sensitive to radiation, such as 
younger women or those who have already 
undergone multiple imaging tests 

A CT-guided biopsy is a diagnostic 
procedure that can help identify the presence 
of cancerous cells in the ovaries. Here's an 
overview of what the procedure typically 
involves: Preparation: The patient will be asked 
to lie down on a table and the area where the 
biopsy will be performed will be cleaned and 
numbed with a local anesthetic. CT scan: A 
computed tomography (CT) scan will be taken 
to create detailed images of the ovaries and 
surrounding tissue. Needle insertion: Using the 
CT scan images as a guide, a thin needle will be 
inserted through the skin and into the ovary to 
remove a small sample of tissue. Tissue 
collection: The tissue sample will be collected 
and sent to a laboratory for analysis. Post-
procedure: After the biopsy, the patient will be 
monitored for a short period of time to ensure 
that there are no complications. 

CT-guided biopsies are generally 
considered safe and minimally invasive, and 
can provide valuable information about the 
presence and nature of ovarian cancer. 
However, as with any medical procedure, there 
are potential risks and complications, such as 
bleeding, infection, or damage to surrounding 
tissue. 
 
CT diagnoses of malignant neoplasms of the 
ovaries: 

Malignant neoplasms of the ovaries are a 
significant health concern, accounting for the 
majority of ovarian cancers. Early detection 
and accurate diagnosis are essential for 
improving patient outcomes and survival rates. 
CT (computed tomography) imaging is a widely 
used diagnostic tool for ovarian cancer, 
providing detailed images of the abdominal and 
pelvic regions to detect the presence and extent 
of ovarian tumors. 
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Several studies have demonstrated the 
effectiveness of CT imaging in diagnosing 
ovarian cancer. A study by Choi et al. (2013) 
found that CT imaging had a sensitivity of 
81.0% and a specificity of 95.0% in detecting 
malignant ovarian tumors. Another study by 
Forstner et al. (2017) reported that CT imaging 
had a sensitivity of 94.4% and a specificity of 
95.2% in detecting ovarian cancer, with a 
positive predictive value of 92.3% and a 
negative predictive value of 96.7%. 

On CT scans, malignant ovarian tumors 
typically appear as irregularly-shaped masses 
with areas of necrosis and cystic components. 
The tumors may also show evidence of 
infiltration into nearby structures such as the 
uterus, bladder, or bowel. CT imaging can also 
help detect the presence of lymph node 
involvement or distant metastases. 
 
The signs of a benign tumor on a CT 

Some common features that may suggest 
a benign tumor include: 

1) Smooth and well-defined borders: 
Benign tumors are often well-circumscribed 
with smooth borders, which can help to 
differentiate them from malignant tumors that 
may have irregular borders.2) Homogeneous 
density: Benign tumors are often homogeneous 
in density, meaning that they have a uniform 
appearance on the CT scan. This is in contrast 
to malignant tumors, which may have areas of 
necrosis or hemorrhage that can cause 
variations in density.3) Lack of invasion: 
Benign tumors usually do not invade or 
infiltrate surrounding tissues, which can be 
seen on a CT scan as a clear boundary between 
the tumor and the adjacent tissue.4.)Absence of 
metastasis: Benign tumors do not spread to 
other parts of the body, so there should be no 
evidence of metastatic lesions on the CT scan. 

CT has a high sensitivity and specificity 
for detecting tumors in the abdomen and 
pelvis, with reported values ranging from 70-
95% and a specificity of 80-95% for detecting 
ovarian tumors. However, these values can 
vary depending on the specific type of tumor 
and the imaging protocol used 
 

The clinical applications of CT imaging in 
ovarian cancer diagnosis. 

A. Staging and Disease Progression: 
CT imaging is commonly used for staging 

ovarian cancer, which involves determining the 
extent of the disease in the body. The 
International Federation of Gynecology and 
Obstetrics (FIGO) staging system is commonly 
used for ovarian cancer, and CT imaging plays 
an important role in determining the stage of 
the disease. According to a systematic review 
and meta-analysis published in Radiology in 
2015, the sensitivity and specificity of CT 
imaging for the detection of peritoneal 
metastases in ovarian cancer were reported to 
be 90% and 93%, respectively. The same study 
reported a sensitivity and specificity of 81% 
and 90%, respectively, for the detection of 
lymph node metastases. 

B. Assessing Treatment Response: 
CT imaging can also be used to assess 

treatment response in ovarian cancer patients. 
This can involve evaluating changes in the size 
and appearance of ovarian masses and 
metastatic lesions following treatment. 

According to a study published in the 
Journal of Clinical Oncology in 2012, changes in 
tumor size on CT imaging were found to be 
predictive of progression-free survival and 
overall survival in patients with advanced-
stage ovarian cancer who were treated with 
chemotherapy. 

C. Surveillance and Follow-up: 
CT imaging can also be used for 

surveillance and follow-up of ovarian cancer 
patients, particularly those who have 
undergone surgery or chemotherapy. This can 
involve monitoring for disease recurrence and 
evaluating treatment response. According to a 
study published in the Journal of Clinical 
Oncology in 2016, CT imaging was found to be 
effective in detecting recurrence of ovarian 
cancer in patients who had previously 
undergone surgery and chemotherapy. The 
study reported a sensitivity and specificity of 
85% and 98%, respectively, for the detection of 
recurrent disease using CT imaging. 
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Conclusion   
In conclusion, CT imaging plays an 

important role in the diagnosis and 
management of ovarian cancer. CT is a non-
invasive imaging modality that can accurately 
depict the location, size, and morphology of 
ovarian masses, as well as the extent of disease 
spread and involvement of adjacent structures. 
CT can also help differentiate between benign 
and malignant ovarian masses based on their 
imaging characteristics, which can guide 
clinical decision-making and treatment 
planning. Furthermore, CT can be used to 
monitor disease response to therapy and detect 
recurrence of disease. However, CT has 
limitations, such as its inability to distinguish 
between different histologic subtypes of 
ovarian cancer and its relatively low sensitivity 
for detecting small lesions. Therefore, CT 
should be used in conjunction with other 
imaging modalities and clinical information to 
optimize the diagnosis and management of 
ovarian cancer. Overall, CT imaging is a 
valuable tool in the multidisciplinary approach 
to the diagnosis and treatment of ovarian 
cancer. 

Common approach and changes in 
ovarian cancer treatment imaging has become 
an integral and a key part of treatment. 
Achievements, related to the integration of 
functional CT, promise further improvement of 
characteristics, allowing diagnosing with 
confidence the vast majority of complex 
formations of the appendages. Besides, 
education of radiologists should be aimed at a 
deep understanding not only anatomy and 
morphology of the disease, but also knowledge 
of metabolic pathways, in particular those 
related to functional visualization. Functional 
qualitative and quantitative properties 
obtained using CT or its combinations with 
advanced techniques such as nanotechnology 
are promising that the role of CT may shift 
from problem solving to tool centralized 
control. Combined interpretation of 
morphological and functional data promises to 
improve metastasis imaging small sizes. 
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