Trends in Oncology Vol 6 Issue 3 2024

Original Research Article

Open Access

W

Omniscient Pte.Ltd.

Optimization and Effectiveness Evaluation of
Ultrasound Screening Patterns for Obstetrics and

Gynecology Tumors

Yan Zheng’

Deyang People's Hospital, Deyang, Sichuan, 618000, China

*Correspondence to: Yan Zheng, Deyang People's Hospital, Deyang,Sichuan,618000, China, E-mail:

2258331313(@qq.com

Abstract: The purpose of this paper is to discuss the optimization strategy of ultrasound screening mode of

obstetrics and gynecology tumors and its effect evaluation. By comprehensively analyzing the current status of

the application of existing ultrasound technology in the diagnosis of obstetrics and gynecology tumors, a series

of optimization measures were proposed in combination with clinical practice experience, and the effect of the

implementation of these measures was evaluated in detail. The results of the study showed that the optimized

ultrasound screening model significantly improved the early diagnosis rate of obstetric and gynecological

tumors and provided more accurate and comprehensive information support for clinical decision-making.
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Introduction

bstetrics and gynecology tumors are one

of the most important diseases threatening

women's health, including cervical cancer,
endometrial cancer, ovarian cancer, and so on. Early
detection of these tumors is crucial for improving
treatment effects and patient survival. Ultrasonography,
as a noninvasive and reproducible imaging technique,
plays an important role in the screening of obstetric and
gynecological tumors. However, traditional ultrasound
screening modalities are still deficient in diagnostic

accuracy and efficiency and are in urgent need of

optimization and improvement.

1. Current Status of Ultrasound Screening
for Obstetrics and Gynecology Tumors

1.1 Basic Principle of Ultrasonography
Ultrasonography utilizes the propagation and reflection
characteristics of ultrasound waves in human tissues for
imaging, which has the advantages of easy operation,
no radiation, high resolution, and so on. In the field of
obstetrics and gynecology, ultrasonography can clearly
show the morphology, size, structure and blood flow of
the uterus, ovaries and other pelvic organs, providing
important diagnostic information for doctors.
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1.2 Application of Ultrasound Screening in
Obstetrics and Gynecology Oncology

As an important means of diagnosis of obstetrics
and gynecology tumors, ultrasound screening has
the advantages of being non-invasive, convenient
and repeatable, and plays an irreplaceable role in
the screening and diagnosis of common obstetrics
and gynecology tumors, such as cervical cancer,
endometrial cancer and ovarian cancer. In this paper,
the specific application of ultrasound screening in these
three tumors and its value will be discussed in depth.

1.2.1 Cervical cancer

Cervical cancer is one of the common malignant
tumors in women, and early detection and diagnosis
are crucial for improving the survival rate of
patients. Ultrasonography, especially transvaginal
ultrasonography, has shown remarkable value in the
screening and diagnosis of cervical cancer.

Transvaginal ultrasound can clearly show the
structure and lesions of the cervix, including the
morphology of the cervical canal, the echogenicity of
the muscular layer of the cervix, and the relationship
between the cervix and the surrounding tissues. In
cervical cancer screening, ultrasound can detect
abnormal echoes and masses in the cervix, which
are often early manifestations of cervical cancer. By
measuring the size, shape and echo characteristics
of the mass, combined with the patient's clinical
symptoms and signs, doctors can make a preliminary
diagnosis of cervical cancer.

For example, a 45-year-old female patient
presented with contact bleeding. During transvaginal
ultrasonography, the doctor found a hypoechoic mass
in the cervix with irregular morphology and blurred
borders. Combining the patient's clinical symptoms and
ultrasound findings, the doctor highly suspected that
the patient had cervical cancer. After further biopsy, the
pathologic results confirmed the diagnosis of cervical
cancer. This case fully illustrates the importance of
ultrasonography in cervical cancer screening.

1.2.2 Endometrial cancer

Endometrial cancer is one of the common malignant
tumors of the female reproductive tract, and its
incidence is increasing year by year. Ultrasonography,
especially transvaginal ultrasound, has an important
role in the screening and diagnosis of endometrial

cancer.

Transvaginal ultrasound can accurately measure
the thickness of the endometrium, and when the
thickness of the endometrium exceeds a certain
standard, it often suggests the possible presence of
endometrial lesions. In addition to measuring the
thickness of the endometrium, ultrasound can also
visualize the morphology and echogenic properties
of the endometrium. In endometrial cancer screening,
ultrasound can detect abnormalities such as thickening
of the endometrium, uneven echogenicity, and
space-occupying lesions in the uterine cavity. These
abnormalities are often early signals of endometrial
cancer.

For example, a 50-year-old female patient presented
to the doctor with postmenopausal vaginal bleeding.
During ultrasonography, the doctor found that the
endometrium of the patient was obviously thickened
with uneven echogenicity, and a space-occupying
lesion could be seen in the uterine cavity. Combining
the patient's clinical symptoms and ultrasound
examination results, the doctor highly suspected that
the patient was suffering from endometrial cancer.
After further pathologic examination, the diagnosis
of endometrial cancer was confirmed. This case again
demonstrates the effectiveness of ultrasonography in
endometrial cancer screening.

1.2.3 Ovarian cancer
Ovarian cancer is one of the diseases with the highest
mortality rate among malignant tumors of the female
reproductive tract, and it is often difficult to detect
in time due to its inconspicuous early symptoms.
However, ultrasonography shows unique advantages in
the screening and diagnosis of ovarian cancer.

Transvaginal ultrasound can clearly show the
structure and pathology of the ovary, including the size,
morphology, and echogenic characteristics of the ovary,
as well as masses and cystic and solid lesions within
the ovary. In ovarian cancer screening, ultrasound can
detect abnormal manifestations such as enlargement of
the ovary, irregular morphology and masses within the
ovary. Meanwhile, by observing the blood flow in the
ovary, doctors can also assess the benign or malignant
degree of the tumor.

For example, a 60-year-old female patient presented
to the doctor with abdominal distension and an
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abdominal mass. During the ultrasound examination,
the doctor found that the patient's ovary was obviously
enlarged, and irregular in shape, and a solid mass with
abundant blood flow was seen in the ovary. Combining
the patient's clinical symptoms and ultrasound
examination results, the doctor highly suspected that
the patient had ovarian cancer. After further surgery
and pathologic examination, the diagnosis of ovarian
cancer was confirmed. This case fully illustrates the
accuracy and importance of ultrasonography in ovarian
cancer screening.

1.3 Limitations of Existing Screening Modalities
Despite the significant advantages of ultrasonography
in screening for obstetric and gynecological tumors,
there are still some limitations of existing screening
modalities. For example, the use of ultrasonography
alone for ovarian cancer screening has limited
sensitivity and specificity and needs to be combined
with other screening methods such as tumor
marker testing to improve accuracy. In addition,
ultrasonography lacks sensitivity and specificity
for pathological staging of masses and needs to be
combined with pathological and clinical data for
comprehensive judgment.

2. Strategies for Optimizing Ultrasound
Screening Patterns

As an important means of diagnosis of obstetrics and
gynecology tumors, the enhancement of the application
effect of ultrasound screening is of great significance
in improving the early diagnosis rate of tumors and
the survival rate of patients. The following five aspects
will be discussed in depth: improving the quality and
resolution of ultrasound images, combining multiple
screening methods, introducing intelligent solutions,
standardizing operation procedures, and strengthening
physician training and communication.

2.1 Improving Ultrasound Image Quality and
Resolution

With the continuous development of ultrasound
technology, the improvement of image quality and
resolution has become an important symbol of the
progress of ultrasound screening technology. High-
resolution ultrasound images can more clearly show
the blood flow signals and internal structure of tumors,
which can help detect small lesions and classify the

types of masses, thus improving the accuracy of
diagnosis. In the diagnosis of obstetrics and gynecology
tumors, especially for endometrial and ovarian cancers,
high-resolution ultrasound images can provide more
detailed tumor information, such as tumor size,
morphology, borders, and internal echogenicity, which
are of great significance for tumor diagnosis and
staging.

To realize high-resolution ultrasound images,
advanced ultrasound probes and image processing
techniques can be used. For example, the use of high-
frequency ultrasound probes can improve the resolution
of images, while the use of advanced image processing
algorithms can further enhance the clarity and contrast
of images. In addition, the settings and parameters of
the ultrasound instrument can be optimized, such as
adjusting the gain, frequency and focal length, to obtain
the best image quality.

2.2 Combining Multiple Screening Methods

Despite the important value of ultrasound screening in
the diagnosis of obstetric and gynecological tumors,
a single ultrasound examination method still has
certain limitations. In order to compensate for this
deficiency, comprehensive screening can be carried
out by combining multiple examination methods. For
example, combining ultrasonography with cervical
cytology, HPV testing, and tumor marker testing can
significantly improve the diagnosis rate of obstetrics
and gynecology tumors.

Cervical cytology is a routine method of cervical
cancer screening, and early cervical lesions can be
detected by collecting cervical cells for pathologic
examination. HPV testing determines the risk of
cervical cancer by detecting the presence of human
papillomavirus. Tumor marker testing determines
the presence and malignancy of a tumor by detecting
the levels of specific tumor markers in the blood.
Combining these tests with ultrasound can provide
more comprehensive and accurate diagnostic
information and help doctors make more accurate
clinical decisions.

2.3 Introducing Intelligent Solutions

The introduction of intelligent ultrasound solutions has
revolutionized ultrasound screening in recent years.
These intelligent solutions have significantly improved
the efficiency and accuracy of ultrasound screening
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by automating the processing of ultrasound images,
providing accurate measurement and assessment
results, and assisting physicians in making diagnostic
decisions.

For example, the ultrasound full-stack 3D/4D
intelligent solution launched by Myriad is one of
the best. By adopting advanced image processing
algorithms and artificial intelligence technology, the
solution is able to automate the processing and analysis
of ultrasound images, providing accurate information
on tumor size, morphology and blood flow. This not
only reduces the workload of doctors but also improves
the efficiency and accuracy of diagnosis.

2.4 Standardized Operation Procedures

A standardized operation process is an important
guarantee to improve the accuracy of ultrasound
screening. By formulating detailed operation
procedures and operation specifications, the consistency
and repeatability of each examination can be ensured,
and the influence of human factors on the examination
results can be reduced. This includes standardized
patient preparation, probe placement, image acquisition
and interpretation.

In terms of patient preparation, there is a need to
ensure that the patient is properly prepared prior to
the examination, such as eating and defecation, to
minimize interference from intestinal gas. In terms
of probe placement, it is necessary to choose the
appropriate probe and placement position according
to different tumor types and examination purposes.
In terms of image acquisition and interpretation,
standardized operation procedures and interpretation
specifications need to be followed to ensure the
accuracy and reliability of the examination results.

2.5 Enhance the Training and Communication of
Doctors
The accuracy of ultrasound screening relies heavily on
the experience and skill level of physicians. Therefore,
strengthening doctors' training and communication is
an important way to improve the screening effect. The
professional level and diagnostic ability of doctors
can be improved by organizing regular training and
learning exchange activities.

In terms of training, experienced ultrasound experts
can be invited to give lectures and guidance to help
doctors master the latest ultrasound technology and

tumor diagnostic standards. At the same time, simulated
operation and case analysis can be used to improve
doctors' practical operation ability and diagnostic
experience. In terms of learning and communication,
doctors can be organized to participate in academic
conferences and seminars to have in-depth academic
exchanges and experience sharing with their peers in
order to broaden their horizons and ideas.

3. Effect Evaluation

3.1 Improvement of Diagnostic Accuracy

The optimized ultrasound screening mode significantly
improves the diagnostic accuracy of obstetrics and
gynecology tumors. Studies have shown that the
ultrasound screening mode that combines multiple
examination methods and intelligent solutions has
a significantly higher diagnostic rate than a single
ultrasound examination mode. A retrospective analysis
of clinical cases found that the optimized screening
mode can more accurately identify the features and
boundaries of tumors, and improve the sensitivity and
specificity of diagnosis.

3.2 Improvement of Early Diagnosis Rate

The optimized screening mode helps to detect
obstetric and gynecological tumors at an earlier stage.
Improvements in image quality and resolution, as well
as the combination of multiple screening methods,
have enabled the detection of small lesions and early-
stage lesions. For example, in a screening study for
endometrial cancer, the optimized ultrasound screening
modality successfully detected multiple early cases,
some of which may have been overlooked in traditional
screening modalities. The timely detection of these
early cases provided patients with better treatment
opportunities and survival rates.

3.3 Improvement in Screening Efficiency

The introduction of intelligent ultrasound solutions
has significantly improved screening efficiency.
With features such as automated workflow and one-
button imaging, it reduces the operating time and
labor intensity of doctors and improves screening
efficiency and service quality. In a screening program
for ovarian cancer, the adoption of an intelligent
ultrasound solution reduced screening time by nearly
half while maintaining high diagnostic accuracy. This
enabled more patients to receive timely screening and
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diagnosis.

3.4 Improvement in Patient Satisfaction

The optimized screening model not only improves
diagnostic accuracy and efficiency but also improves
the patient experience. Patient satisfaction and trust are
enhanced through standardized operating procedures
and meticulous service attitudes. In a patient
satisfaction survey, the optimized ultrasound screening
model received higher satisfaction scores, with patients
reporting greater reassurance and satisfaction with the
screening process.

4. Discussion

4.1 Importance of Ultrasound Screening Pattern
Optimization

Optimization of ultrasound screening mode is of great
significance for improving the early diagnosis rate of
obstetrics and gynecology tumors and patient survival
rate. By combining multiple screening methods and
intelligent solutions and other means, the accuracy
and efficiency of screening can be significantly
improved, providing more comprehensive and accurate
information support for clinical decision-making. This
helps doctors detect tumors earlier and take appropriate
therapeutic measures, thus improving patient outcomes
and survival rates.

4.2 Challenges and Countermeasures

Although the optimized ultrasound screening modality
has achieved remarkable results, it still faces some
challenges. For example, how to further improve the
image quality and resolution to meet the demand for
finer diagnosis; and how to enhance physician training
and communication to improve the overall diagnostic
level. These challenges can be addressed through
continuous technological innovation and personnel
training. For example, research and development
of higher resolution ultrasound probes and image

processing techniques to improve image quality and
diagnostic accuracy; and strengthening regular training
and academic exchanges among doctors to improve
their professionalism and diagnostic capabilities.

Conclusion

In this paper, through a comprehensive analysis
of the current status of the application of existing
ultrasound technology in the diagnosis of obstetrics
and gynecology tumors, combined with clinical
practice experience, a series of strategies to optimize
the ultrasound screening modes were proposed, and
the implementation effects of these strategies were
evaluated in detail. The results of the study showed that
the optimized ultrasound screening pattern significantly
improved the early diagnosis rate and diagnostic
accuracy of obstetrics and gynecology tumors, and
provided more comprehensive and accurate information
support for clinical decision-making. In the future,
with the continuous progress of technology and in-
depth exploration of clinical practice, the ultrasound
screening model is expected to be further improved and
popularized.
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