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Abstract

Objective: To evaluate the effectiveness of a tech-enabled telesonography service in an under-resourced obstetrics
and gynecology (OB/Gyn) clinic.

Materials and Methods: Quantitative data were collected for each sonographic exam to determine its efficiency
and accuracy. A survey was also offered to measure patient satisfaction. Data were collected and analyzed to produce
early trends following the implementation of the service.

Results: The tech-enabled telesonography service decreased patient exam and report turnaround times in an under-
resourced OB/Gyn clinic, which correlated with decreases in the time until the next appointment and the clearing
of scheduling backlogs. Importantly, this efficiency was achieved without forfeiting diagnostic accuracy or patient
satisfaction.

Conclusion: This project demonstrated that the service provided reduced wait times for this under-resourced clinic

without sacrificing diagnostic accuracy.
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A service evaluation was performed at an independent
obstetrics and gynecology (OB/Gyn) clinic in central
Texas. The second-largest state by area and population,*
Texas has struggled in recent years to provide enough
health care services for their population, a problem exac-
erbated by the closure of 29 rural hospitals since 2005.?
Services are especially scarce for pregnant patients as
46.5% of Texas counties are defined as maternity care
deserts.?

The study clinic was located in an urban county with
full access to maternal services but was flanked by both
low-access counties and maternity care deserts,® creating
an increase in demand for services. The clinic was short-
staffed, unable to fully meet patient demand, and had a
4-week wait time for a sonography appointment.

The goal in implementing and evaluating a telesonogra-
phy solution (Telescan)® was to serve more patients and
increase access to sonography in this under-resourced area.
This study evaluated the effectiveness of the solution by
measuring both quantitative and qualitative data to

determine exam efficiency and accuracy, as well as patient
satisfaction. Prior to conducting this service evaluation, it
was agreed that prenatal care was best administered at the
bedside by an expert sonographer and obstetrician and/or
maternal-fetal medicine specialist. More data must be col-
lected that demonstrate telemedicine’s noninferiority to
standard, in-person prenatal care systems for both low- and
high-risk patients before it is considered an ideal model.*
However, when this level of care is not readily available,
other solutions must be considered. It was hypothesized
that the implementation would decrease exam and report
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turnaround times, which would ultimately allow the clinic
to see more patients, decrease the wait time until the next
appointment, and begin to clear their longstanding backlog.
These outcomes, it was hypothesized, could be met without
sacrificing diagnostic accuracy or creating a precipitous
drop in patient satisfaction.

Materials and Methods

Overview of Telesonography

Telesonography is a telemedicine approach to providing
sonography services. Defined simply, telesonography pro-
vides sonography via a telecommunications link that con-
nects a local provider and their patients with a remote
expert. Telesonography can be delivered synchronously or
asynchronously.> Asynchronous transmission involves
acquiring sonography cine clips, storing them locally, and
transmitting them for analysis later. This method has been
more commonly used due to its lack of dependence on
sonographer availability and the convenience it provides
for patient scheduling.

Conversely, synchronous transmission occurs as the exam
is performed. As the patient is examined, data are transmitted
to the remote expert, who can review the data, provide feed-
back, and request additional cine clips as necessary. This
method is highly beneficial to patient care as pathology can
be detected and reported immediately. This enables providers
to request additional imaging and tests, escalate care, and cre-
ate a treatment plan while the patient is still in the exam
room. Modern applications of synchronous communication
can be found in mobile point-of-care sonography devices,
dedicated telesonography systems, and the implementation
of a satellite care model that uses existing equipment.

The latter application, synchronous communication
via a satellite care model, was the application used for
this evaluation. Specifically, this study reviewed the
impact of TeleScan, a cloud-based software-as-a-service
solution that is compliant with the Health Insurance
Portability and Accountability Act (HIPAA) and cleared
by the Food and Drug Administration (FDA). TeleScan
meets FDA image quality requirements (like quality reg-
ulations for sonography equipment systems) and all study
images were collected via FDA-cleared equipment and
meet Digital Imaging and Communications in Medicine
(DICOM) standards. No images were compressed or oth-
erwise compromised when uploaded to TeleScan.

A\oluson S8 (GE Medical, Waukesha, WI) with a 2D
curvilinear transducer was used to obtain the cine clips
throughout the study. Exams were performed by health
care workers certified through a proprietary program that
includes learning modules and hands-on practice. The goal
of the training is to teach the basic mechanics of handling
a transducer and utilizing the TeleScan software to obtain

cine clips. The local health care worker acquiring cine clips
may be a sonographer, if one is available, but may also be
another health care staff member, such as a medical assis-
tant. This model aligns with recent calls to use these versa-
tile professionals to the fullest extent permitted by law.
During the exam, TeleScan facilitates cine clip capture to
ensure necessary views for exams are obtained. TeleScan
performed growth scans, biophysical profiles, and a nuchal
translucency exam during the study period.

The cine clips were uploaded to a secure cloud platform
where a certified maternal-fetal medicine sonographer pro-
vided diagnostic assessment, according to American Institute
of Ultrasound in Medicine (AIUM) guidelines. Every
sonographer involved was a graduate of an accredited
Diagnostic Medical Sonography program, carried an active
registry in both OB/Gyn and fetal echocardiography, through
the American Registry for Diagnostic Medical Sonography
(ARDMS), and had two or more years of experience in
maternal fetal medicine. In addition, they are certified in
Nuchal Translucency and Nasal Bone through The Fetal
Medicine Foundation or Nuchal Translucency Quality
Review Program, as well as Cervical Length Education and
Review (CLEAR), provided by the Perinatal Quality
Foundation. The sonographers were all TeleScan-certified
through a proprietary program that included learning mod-
ules, practice in a demo environment, workflow and soft-
ware proficiency assessments during clinic hours, and
ongoing training for each subsequent software release.

The sonographers involved worked with the TeleScan
software to review the cine clips, provide annotations and
measurements, and compile a preliminary diagnostic
report for the provider to review.

The provider accessed the report through the TeleScan
software, and could modify the report, remeasure struc-
tures, add their conclusions, and sign the final report
before relaying results to the patient.

If, at any point during the examination, the sonogra-
phers faced an abnormal finding, they escalated the issue
via the provider’s predetermined channels, similar to the
procedures followed by the onsite sonographers. In addi-
tion, local health care workers capturing the cine clips
were specifically trained to refrain from providing obser-
vations and were not charged with communicating results
to the patient. Not dissimilar to sonographers working in
many traditional roles, the health care worker instructed
patients to follow-up with their provider for exam results.

Data Collection

Data were gathered during a 6-month period from
December 2022 to May 2023. The sonography studies
completed during this timeframe included one first-tri-
mester exam, 12 second-trimester exams, and 447 third-
trimester exams.
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Figure 1. The daily patient volume in the study clinic during the length of data collection.

Quantitative exam data were gathered through time
stamps and reports in the TeleScan software. Indicators of
specific interest included patient volume, appointment
duration, report turnaround time, and time until next
appointment. Percentage of fetal structures measured and
comparison of estimated fetal weight were also consid-
ered when evaluating the impact of a new service model
on diagnostic accuracy.

Qualitative data were gathered via an online survey,
provided in both English and Spanish. The survey was
accessed by a QR code on a patient pamphlet which was
distributed before each telesonography exam. Patients
were given verbal instructions that completion of the sur-
vey indicated consent for their anonymized data to be
used. Indicators of specific interest included a patient’s
perception of their own ease during the appointment and
their likelihood of recommending the telesonography
model to others.

Both quantitative and qualitative data were analyzed
in aggregate to produce early trends following the tele-
sonography implementation.

Results

During the study, the service was provided to an average
of 9 to 10 patients per day (See Figure 1), which aligns
well with AIUM Practice Principles.’

Time stamps within the TeleScan software demon-
strated the length of time needed to capture the required

cine clips, which 13 minutes on average. This average did
not account for variability in exam type or the experience
of the health care worker capturing cine clips, so while a
direct comparison to industry averages is not conducted
within this study, it is recommended to review the bench-
marking data provided by the Association for Maternal-
Fetal Medicine Management,® to provide context.

The facility reported that the service also reduced their
report turnaround time by 61%, taking an average of 20.8
minutes to complete preliminary diagnostic reports,
according to the TeleScan time stamps (See Figure 2).

A more detailed look at the data revealed that while
report turnaround times could vary by up to 94 minutes,
based on the patient, daily averages showed more consis-
tency, varying by only 21 minutes (See Figure 3).
Interestingly, there was no correlation between the num-
ber of patients seen and the daily average for report turn-
around times.

The result of these gains in efficiency was a 50%
reduction in wait times until the next available appoint-
ment, as reported by the health care facility. The previous
wait time was 4 weeks. After 3 months of TeleScan
implementation and service, the wait time until the next
appointment had diminished to less than 2 weeks.

Accuracy Indicators

Throughout the duration of the study, TeleScan provided
visualization of critical anatomical structures in both the
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Figure 2. The average preliminary diagnostic report turnaround time (TAT), segregated by the month the study was conducted.
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Figure 3. The preliminary diagnostic report turnaround time (TAT), based on the patient examined.

first and second trimesters with 100% reliability. Fetal
sonography studies performed in the late third trimester
are often limited due to acoustic attenuation and fetal
positioning;® however, the service provided visualization
of critical structures with greater than 90% reliability.

Fetal biometry measurements obtained using TeleScan
adhere to the practice parameters established by the
AIUM. During the study, the head circumference, bipari-
etal diameter, abdominal circumference, and femur length
measurements were used to calculate estimated fetal
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weight.!® Estimated fetal weight (EFW) measurements
performed through TeleScan were then compared to EFW
measurements taken by an onsite sonographer. The
TeleScan measurement was consistently within one to
three ounces of the onsite evaluation for pregnancies
between 20 and 36 weeks. At 20 weeks’ gestation, a one-
ounce difference was recorded, accounting for a 9% dif-
ference. In the third trimester, remotely recorded EFWs
were within 2% to 4% of onsite measurements. These
results indicated high diagnostic accuracy well within the
accepted range of up to 20% in either direction.!

Patient Satisfaction Indicators

Patient surveys administered after each exam included
two close-ended questions and one open-ended question:

e Close-ended question #1: Would you recommend
this care (ultrasound) team to a close family mem-
ber or friend?

e Close-ended question #2: Did the care (ultrasound)
team put you at ease during your appointment?

e Open-ended question: Comments

The survey did not have a high response rate. However,
the limited results are included, as an early indication of
what is achievable. Thirteen responses were collected
during the time of the study. Close-ended question #1
received a 69% “yes” response rate, indicating high satis-
faction with the telesonography exam experience. Four
patients (31%) indicated “no,” and provided comments
indicating that telesonography felt distant compared to
onsite sonography because it did not provide a personal-
ized, connective experience. They indicated a desire for
more visualization of the baby during the appointment
and more exam images to take home.

Close-ended question #2 received a 92% *“yes”
response rate, indicating very high satisfaction with tele-
sonography care teams. Patients who indicated “yes”
reported that the care team was nice, kind, caring, awe-
some, super friendly, and accommodating.

Discussion

As demonstrated by the results of this service evaluation,
TeleScan was able to decrease sonography exam and
report turnaround times, which correlated with decreases
in the time until the next appointment and the clearing of
longstanding patient appointment backlogs. TeleScan
accuracy indicators matched traditional, onsite capabili-
ties and while patients may certainly prefer to have the
sonographer at their bedside, the majority indicated they
would still recommend the telesonography service model
and were at ease during the exam.

More research is needed to determine how these trends
hold or change over time for this clinical location. Future
research regarding the effectiveness of telesonography
should include geographically and demographically
diverse locations as well as varying levels of telesonogra-
phy utilization. In addition, studies that report on a longer
timeframe will be key to determining how early trends
continue or change as telesonography becomes an estab-
lished mode of care and how telesonography impacts the
continuum of care and access to prenatal services.

Limitations

This was a service evaluation and used a pre-experimen-
tal research design. The threats to internal and external
validity make is impossible to generalize beyond the
cohort of patients that received this service. The service
was also limited in its scope to a single clinic and a
6-month timeframe postimplementation of a telesonogra-
phy solution. During this timeframe, only one patient in
the first trimester and 12 in the second trimester were
examined, therefore data on the efficacy and efficiency of
first and second trimester telesonography exams was lim-
ited. In addition, the patient survey garnered only 13
responses, which was too small a sample size to draw
conclusions from but provided an important view into
patient perceptions of the service model.

Furthermore, TeleScan was designed for obstetric
sonography and was limited to singleton pregnancies. There
are also limitations when imaging patients with an increased
body mass index (BMI). Like traditional sonography, fall-
ing visualization rates in high BMI patients were noted.
This was due to the depth of insonation required for high-
contrast imaging and a higher rate of dropout due to absorp-
tion of sonography energy by abdominal adipose tissue.*?

Conclusion

This product evaluation of a tech-enabled telesonography
solution, in an under-resourced clinic, demonstrated the
service had the ability to decrease examination time and
increase report turnaround speed. These gains correlated
with a decrease in the time until the next available appoint-
ment and were achieved without sacrificing patient satis-
faction and diagnostic accuracy, as indicated by EFW
results and visualization of critical structures. These
results may suggest that telesonography could be an effec-
tive tool in increasing access to sonography services for
underserved counties and maternal care deserts.
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Objectives:  After studying the article, you should be able to:
o Define Telesonography.
e Describe how Telesonography can be used in an OB/GYN clinic.
e Identify the important implications that Telesonography could have in providing ultrasound imaging in under-resourced
areas.
1.  What percentage of Texas counties are defined as 4. What is the percentage of reliability for visualization of
“maternity care deserts?” critical anatomical structures in first and second trimes-
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Telesonography? ended question #1 on the post-exam patient survey?
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3. What was the average time for completion of a prelimi-

nary diagnostic report using TeleScan?
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