
Caption AITM

Operator’s Manual

Echocardiography Guidance Software

Part No. 739-00138_11



Manufacturer European Representative

Caption Health, Inc.
2000 Sierra Point Parkway, 8th Floor 
Brisbane, CA 94005 USA
www.captionhealth.com
415-671-4711

TBD

Product names are trademarks of their respective owners. 

DICOM is a registered trademark of the National Electrical Manufacturers 
Association.

Patents pending. 

This document and the information contained in it is Caption Health’s 
proprietary and confidential information and may not be reproduced, copied in 
whole or in part, adapted, modified, disclosed to others, or disseminated without 
the prior written permission of Caption Health. This document is intended to 
be used either by customers, and is licensed to them as part of their Caption 
Health product purchase, or to meet regulatory commitments as required by 
the FDA under 21 CFR 892.2050 (and any amendments to it) and other local 
regulatory requirements. Use of this document by unauthorized persons is 
strictly prohibited.

Caption Health provides this document without warranty of any kind, 
implied or expressed, including, but not limited to, the implied warranties of 
merchantability and fitness for a particular purpose.

Caption Health has taken care to ensure the accuracy of this document. 
However, Caption Health assumes no liability for errors or omissions and 
reserves the right to make changes without further notice to any products herein 
to improve reliability, function, or design. Caption Health may at any time 
make improvements or changes in the products or programs described in this 
document.



Copyright ©2020 by Caption Health, Inc. All rights reserved. No part of this 
publication may be reproduced, transmitted, transcribed, stored in retrieval 
systems, or translated into any language or computer language, in any form or 
by any means, electronic, mechanical, magnetic, optical, chemical, manual, or 
otherwise, without the prior written permission of Caption Health, Inc. Caption 
Health, Inc. reserves the right to change its products and services at any time. In 
addition, this manual is subject to change without notice. Caption Health, Inc. 
welcomes customer input on corrections or recommendations for improvements 
to this document. Caption Health, Inc. has attempted to ensure accuracy in this 
manual. Caption Health, Inc. assumes no liability for any errors or omissions, nor 
for any damages resulting from the application or use of this information. 

Part Number: 739-00138_11

Language: English 

 CAUTION

Federal (United States) law restricts this device to sale by or on the order of a 
physician.

 WARNING

Installation, use, and operation of this product are subject to the law in the 
jurisdictions in which the product is used. Install, use, and operate Caption AI™ 
only in a manner that does not conflict with applicable laws or regulations. Using 
the product for purposes other than those intended and expressly stated by 
Caption Health, Inc., as well as incorrect use or operation, may relieve Caption 
Health or its agents from all or some responsibility for resultant noncompliance, 
damage, or injury.
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Caption Health, Inc. or its suppliers retain(s) ownership of and title to any 
computer program supplied with the Device and to the trade secrets embodied 
in such computer programs. Subject to the Buyer’s acceptance and fulfillment 
of the obligations in this paragraph. Caption Health, Inc.  grants the Buyer a 
personal, non-transferable, non-exclusive license to use any computer program 
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medium in which such program is delivered for the purpose of operating the 
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reverse-assemble, reverse-compile or otherwise reverse-engineer such computer 
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to comply with the terms of this license, the license granted by this paragraph 
shall terminate. Further, because unauthorized use of such computer programs 
will leave Caption Health without an adequate remedy at law, Buyer agrees 
that injunctive or other equitable relief will be appropriate to restrain such 
use, threatened or actual. Buyer further agrees that (i) any of Caption Health, 
Inc. suppliers of software is a direct and intended beneficiary of this end-user 
sublicense and may enforce it directly against Buyer with respect to software 
supplied by such supplier, and (ii) NO SUPPLIER OF CAPTION HEALTH 
SHALL BE LIABLE TO BUYER FOR ANY GENERAL, SPECIAL, DIRECT, 
INDIRECT, CONSEQUENTIAL, INCIDENTAL OR OTHER DAMAGES 
ARISING OUT OF THE SUBLICENSE OF THE COMPUTER PROGRAMS 
SUPPLIED WITH THE DEVICE. 
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Chapter 1 
Introduction

About this manual
This manual accompanies Caption AI™ and provides information on configuring 
Caption AI and using it to capture diagnostic-quality ultrasound images. This 
manual is for healthcare professionals who have received appropriate training on 
ultrasound basics and on using Caption AI, provided either by Caption Health or 
by a trained clinician using official Caption AI training materials. Please ensure 
that you do so and that before using Caption AI you read this operator’s manual 
in its entirety.

Conventions used in this manual

This manual uses the following symbols and text to indicate specific types of 
information:

 WARNING This symbol and term alert you to information regarding 
patient and operator safety, or information regarding 
equipment safety. 

 CAUTION This symbol and term indicate important information for 
preventing damage to the product or the environment. 
They are also used to indicate information about 
preventing the loss of patient or product data. Cautions 
are also used for other general-purpose alerts.

Note: Indicates supplemental information.

 Indicates step-by-step instructions. 
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Warnings
The following is important information regarding patient, operator, or equipment 
safety.

   Keep the Caption AI system outside the MRI Scanner room.

  WARNING

Legal considerations

Do not use the product for purposes other than those intended and expressly 
stated by Caption Health, Inc. Do not misuse the product, and do not use or 
operate the product in an incorrect manner. 

Installation, use, and operation of this product are subject to the law in the 
jurisdictions in which the product is used. Install, use, and operate Caption AI 
only in a manner that does not conflict with applicable laws or regulations, which 
have the force of law. 

Use of the product for purposes other than those intended and expressly stated 
by Caption Health, Inc., as well as incorrect use or operation, may relieve 
Caption Health or its agents from all or some responsibility for resultant 
noncompliance, damage, or injury.

  WARNING

Image quality and diagnosis

Product users are responsible for image quality and diagnosis. The images 
acquired using Caption AI are to be interpreted only by qualified medical 
professionals. A qualified medical professional must inspect the data being used 
for analysis and diagnosis, and ensure that the data is sufficient and appropriate 
in anatomical correctness and both spatial and temporal resolution for the 
measurement being employed.

  WARNING

Intended use/Indications for use  

The Caption AI software is intended to assist medical professionals in the 
acquisition of cardiac ultrasound images. Caption AI software is an accessory to 
compatible general purpose diagnostic ultrasound systems.
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The Caption AI software is indicated for use in two-dimensional transthoracic 
echocardiography (2D-TTE) for adult patients, specifically in the acquisition of 
the following standard views: Parasternal Long-Axis (PLAX), Parasternal Short-
Axis at the Aortic Valve (PSAX-AV), Parasternal Short-Axis at the Mitral Valve 
(PSAX-MV), Parasternal Short-Axis at the Papillary Muscle (PSAX-PM), Apical 
4-Chamber (AP4), Apical 5-Chamber (AP5), Apical 2-Chamber (AP2), Apical 
3-Chamber (AP3), Subcostal 4-Chamber (SubC4), and Subcostal Inferior Vena 
Cava (SubC-IVC).

  WARNING

Other types of studies

Caption AI is not intended for transesophageal echocardiography or any other 
type of ultrasound study not listed under “Intended Use/Indications for use.” 

  WARNING

Electrical shock hazard

Shock hazards exist if the AC power adapter for the uSmart 3200T Plus 
ultrasound system is damaged or is not properly grounded. Use only the supplied 
medical-grade power adapters and power cords and connect only to receptacles 
marked “Hospital Only,” “Hospital Grade,” or equivalent. 

  WARNING

Acoustic output and ALARA

The uSmart 3200T Plus ultrasound system, with which Caption AI functions 
as a software accessory, complies with the Standard for Real-Time Display of 
Thermal and Mechanical Acoustic Output Indices on Diagnostic Ultrasound 
Equipment (UD3-2004). 

It is important to observe the MI and TI values that are displayed during 
scanning. When conducting ultrasound studies, follow the ALARA principle: 
expose the patient to ultrasound energy at a level that is “As Low As Reasonably 
Achievable.” Please read the Terason uSmart3200T Ultrasound System User 
Guide Volume 2 for important information about acoustic output and ALARA. 
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  WARNING

Ultrasound-system hazards

General ultrasound-system hazards not specific to Caption AI are described 
in the Terason uSmart3200T Ultrasound System User Guide Volume 2. You 
must carefully read the Terason uSmart3200T Ultrasound System User Guide, 
Volumes 1 and 2 before using Caption AI.

  WARNING

Probe compatibility

Caption AI operates with the 3200T-compatible Terason 4V2A linear phased 
array probe (called a “transducer” in the Terason manual). Do not operate 
Caption AI with any other probe. 

  WARNING

Caption AI accuracy, use, and image saving

Caption AI provides real-time guidance and automated capture during 
cardiac ultrasound (echocardiographic) examinations for the 10 standard 
echocardiographic views. The accuracy of Caption AI in classifying correct 
echocardiographic views and estimating image quality has been verified and 
validated, but individual patient variations may introduce errors. Also, many 
echocardiographic views are similar to other views, and this can introduce errors. 
As a result, the automated saving functions of Caption AI (AutoCapture and 
Save Best Clip) may occasionally contain errors. It is important to review saved 
images independently using experienced clinical judgement prior to making 
a diagnosis. This may be especially important with saved clips noted as being 
saved through the Save Best Clip function because in these instances Caption AI 
did not detect a clip of sufficient quality to meet the AutoCapture threshold. It 
is also possible that some images obtained during scanning may be correct and 
have sufficient image quality for diagnosis, but Caption AI does not recognize 
this and does not auto-capture these images, and using the Save Best Clip option 
does not capture these images either. In these instances, manual saves may be 
necessary. 

Making a diagnosis based solely on Caption AI, without applying clinical 
judgement regarding view correctness and quality, is not recommended. 
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  WARNING

Maintain probe contact during AutoCapture

It is important to maintain the probe contact and position during AutoCapture 
to ensure the capture of a good clip. If you move the probe, remove it from the 
patient, or otherwise interrupt the recording, the clip will not be recorded. 

  WARNING

Match manually saved clips to the active view

When you perform a manual clip save, the system will assign the active view 
label to the saved clip. Confirm that the view you are saving manually is the 
view listed in order to avoid a mismatch between the label and the actual view 
captured. 

  WARNING

Workflow scanning protocol completion

Caption AI provides workflow scanning protocols that guide you through a 
standard echocardiographic study, including saving clips for multiple views. If 
you terminate a study prior to scanning and saving clips for all the views, the 
diagnostic capability of the study may be compromised.

  WARNING

Prescriptive Guidance instructions

Caption AI provides Prescriptive Guidance that gives you suggestions on how 
to manipulate the probe to capture the desired images. These suggestions have 
been verified and validated, but individual patient variations may cause the 
instructions to perform better in some patients than others. It is recommended 
that you pay attention to the Quality Meter as you scan and make adjustments 
to the probe position to capture diagnostic-quality studies.

  WARNING

Storing studies 

Caption AI is not for permanent storage for patient studies. Caption AI is meant 
to be a temporary storage for studies you acquire. All patient studies should be 
archived in your permanent location.
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  WARNING

PHI protection

DICOM studies contain Protected Health Information (PHI). Caption AI can 
operate within a PACS network and can send patient studies to a DICOM PACS 
server. To protect PHI, only authorized IT administrators who log into the system 
using their security credentials should configure Caption AI to communicate with 
the PACS server.

Caption AI is not intended for long-term storage of studies.

This device adheres to HIPAA security and privacy guidelines. When viewing 
Caption AI results in your DICOM Viewer, make certain to observe your 
institution’s guidelines and practices for protecting PHI. 

Please refer to the Terason uSmart 3200T Plus User Guide for important 
information about PHI protection.

Cautions
Below is important information for preventing the loss of patient or product data 
or for preventing damage to the Caption AI device or environment.

 CAUTION

Cybersecurity precautions and practices 
Malware, computer viruses, ransomware, and other cybersecurity threats are 
an increasing concern in healthcare IT systems. The Caption Health software 
operates as a microservice inside a PACS network and behind your institution’s 
security firewalls. There is no direct connection between the Caption Health 
software server and the outside internet. 

Please refer to the Terason uSmart 3200T Plus User Guide for important 
information about cybersecurity provisions and management.

For information and guidance on implementing proper cybersecurity in the 
healthcare IT environment, see “Health IT Privacy and Security Resources for 
Providers” at https://www.healthit.gov/topic/privacy-security-and-hipaa/
health-it-privacy-and-security-resources-providers.
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 CAUTION

Product compatibility  

Caption Health, Inc. Caption AI Software Accessory is a software accessory 
that operates with the Terason uSmart 3200T Plus ultrasound system. It is 
not designed to operate with any other ultrasound systems. Do not attempt to 
operate Caption AI with other ultrasound systems. 

Do not use your system in combination with other products or components 
unless Caption Health expressly recognizes those other products or components 
as compatible. For information about such products and components, see 
"Specifications" on page 16, or contact your Caption Health representative.

Changes and additions to the system should be made only by Caption Health or 
by third parties expressly authorized by Caption Health to do so. Such changes 
and additions must comply with all applicable laws and regulations that have 
the force of law within the jurisdictions concerned and with best engineering 
practices.

Intended audience for Caption AI
Caption AI must be operated by or under the direction and supervision of a 
licensed physician. 

  WARNING

Before using Caption AI, read this manual and strictly observe all warnings and 
cautions. 

Note:  This manual describes the most extensive configuration of Caption AI, 
with the maximum number of options and accessories available. Some 
functions described in this manual may not be included in your product’s 
configuration.
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About Caption AI/UDI information

 X To display the About This Software screen and UDI information

1. On the Caption AI start screen, tap the Menu icon (  ). The Saved 
Studies drawer appears.

2. Tap the Settings icon ( ). The Settings screen appears. 

3. In the upper right corner of the screen, tap the text that starts with 
“Version.” The About This Software screen appears.

On the About screen is information pertaining to Caption AI. The 
symbols are described in the table below. 

Table 1. Product Label Symbols

Symbol Definition

Operators must read the manual before using the device.

LOT The product batch code (“lot number”). 

REF The product catalog number (“reference number”). 

QTY
A single quantity of this device is used to perform the functions 
associated with the device. 

Rx Only
Federal (United States) law restricts this product to sale by or on 
the order of a physician.

UDI The unique device identification number.

The product manufacturer, including address.

Specifications
Please refer to the Terason uSmart3200T Ultrasound System User Guide 
Volume 2 for information regarding probe and system specifications. Some of 
the specifications listed may not be available on your system. The display frame 
rate for Caption AI is 30 frames per second.
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Frequent tasks using Caption AI

Task Refer to

Set up Caption AI to communicate 
with the DICOM PACS

Page 31: “Configuring Caption AI to 
send studies to the PACS server” 

Set up Caption AI for scanning Page 35: "Setting up for an exam"

Perform an ultrasound exam with 
Caption AI

Page 41: “Scanning with Caption AI™”

Review and send saved studies
Page 69: “Reviewing and sending a 
saved study to the DICOM PACS” 

Delete studies from the Caption AI 
device

Page 73: “Deleting a study” 

Contacting Customer Support
Customer service representatives are available to answer questions and provide 
support to help you use the product. Please contact your local Caption Health 
representative for assistance or email support@captionhealth.com. 
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Chapter 2 
Clinical Studies and Non-Clinical Testing

Specialist (Sonographer) Study
Use by specialist-users was evaluated in a prospective clinical study, in which 
50 patients were scanned by sonographers with the Caption AI™ system (study 
exam), followed by a reference scan (control exam) on the same patient using 
the same ultrasound but unassisted by Caption AI. Study and control exams 
were assessed by three (3) expert cardiologists who graded each clip using the 
ACEP scale. The data from this study was used to provide descriptive supportive 
evidence of the use of Caption AI by users with specialized echocardiography 
training.

The results of the study indicated that sonographers obtained diagnostic-
quality images in a high proportion of clips in both study and control exams, 
demonstrating comparable (non-inferior) image quality in clips acquired using 
Caption AI compared to unassisted acquisition. Importantly, the high specificity 
of the AutoCapture feature (97.85% of auto-captured clips were diagnostic) 
demonstrated that a registered sonographer can confidently rely on the 
AutoCapture feature when using Caption AI.

Pivotal (Nurse) Study
A prospective non-specialist study was subsequently conducted to evaluate use 
by medical professionals without specialized echocardiography training.

Study Design
A minimum of eight (8) RNs were to be trained and evaluated on their 
performance to acquire a 10-view 2D-TTE protocol. Participants were scanned 
by the RN (study exam) and 10 standard views were obtained using a Terason 
ultrasound system with Caption AI software: PLAX, PSAX-AV, PSAX-MV, 
PSAX-PM, AP4, AP5, AP2, AP3, SubC4, and SubC-IVC. 

The study continued enrollment until eight RNs had completed scans of 30 
patients each. Enrolled patients were stratified into two groups based on 
cardiac abnormalities to ensure a sufficient number of patients with cardiac 
abnormalities. In addition, enrolled patients were evenly stratified into three 
groups based on BMI to ensure a sufficient distribution of patients by BMI. For 
the sake of comparison, participants were also scanned by a trained sonographer 
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without Caption AI and the same 10 views were obtained (control exam) using 
the same Terason ultrasound system.

Following the study and control exams, a panel of five (5) expert cardiologist 
readers independently provided assessments of whether the patient study, in 
its totality, provided sufficient information to assess 10 clinical parameters. In 
addition, a panel of eight (8) expert cardiologists also independently provided 
assessments of diagnostic image quality per clip using the ACEP scale; each 
clip was graded by five (5) expert cardiologists. The readers were blinded to 
assessments from other panel members as well as to which site the images were 
obtained at and whether the images were obtained by an RN or a sonographer. 
The results from the expert-panel reads were used for the statistical analysis. 
To reduce possible sources of bias in the design, the RNs, sonographers, and 
cardiologists were all blinded to results determined by others.

Four (4) prospectively defined primary endpoints were evaluated sequentially 
for the study, all of which assessed whether the patient study exam conducted by 
the RN, taken as a whole, was of sufficient image quality to make these clinical 
assessments. Specifically, the endpoints assessed whether, in the judgment of 
expert cardiologists, the studies permitted qualitative visual assessment of left 
ventricular (LV) size, LV function, right ventricular (RV) size, and non-trivial 
pericardial effusion.

Results
The four primary endpoints were satisfied and demonstrated the clinical utility 
of Caption AI for non-specialist users. Specifically, the eight (8) RNs acquired 
echocardiographic exams of sufficient image quality to make clinical assessments 
in the proportion of study exams conducted, as shown below.

Table 2. Study results: primary endpoints

Endpoint Percent of diagnostic quality

Qualitative Visual Assessment of LV Size 98.8% (95% CI: 96.7, 100)

Qualitative Visual Assessment of LV Function 98.8% (95% CI: 96.7, 100)

Qualitative Visual Assessment of RV Size 92.5% (95% CI: 88.1, 96.9)

Qualitative Visual Assessment of Non-Trivial 
Pericardial Effusion

98.8% (95% CI: 96.7, 100)
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Note:  Secondary endpoints and additional analyses presented below were 
not evaluated based on a specific hypothesis. Since the evaluation 
of secondary endpoints and additional analyses did not allow for 
control of Type I error, the study results are presented as a descriptive 
demonstration of the use of Caption AI for the specific secondary 
endpoints and additional analyses. 

Additional secondary endpoints were evaluated and demonstrated the 
robustness of the data, including six (6) additional patient-level clinical 
parameters were evaluated and each had a high proportion of scans considered 
to be of sufficient image quality to make each of the six (6) additional patient-
level clinical parameter assessments, i.e., qualitative visual assessment of inferior 
vena cava (IVC) size, RV function, left atrial (LA) size, aortic valve (AV), mitral 
valve (AV), and tricuspid valve (TV). Specifically, the eight (8) RNs acquired 
echocardiographic exams of sufficient image quality to make clinical assessments 
in the proportion of study exams conducted, as shown below.

Table 3. Study results: secondary endpoints

Endpoint Percent of diagnostic quality

Qualitative Visual Assessment of RV Function 91.3% (95% CI: 85.7, 96.8)

Qualitative Visual Assessment of LA Size 94.6% (95% CI: 90.7, 98.5)

Qualitative Visual Assessment of AV 91.7% (95% CI: 88.0, 95.3)

Qualitative Visual Assessment of MV 96.3% (95% CI: 93.9, 98.6)

Qualitative Visual Assessment of TV 83.3% (95% CI: 77.0, 89.7)

Qualitative Visual Assessment of IVC Size 57.5% (95% CI: 41.5, 73.5)

In addition to assessing if image quality was sufficient to make assessments, 
cardiologists also made specific qualitative visual assessments based on the 
study and control exams (e.g., presence or absence of non-trivial pericardial 
effusion). The proportion of scans in which the diagnostic decision was the same 
between study and control exams was very high, further demonstrating the 
usability of Caption AI. For primary clinical parameters, the range was 92.5% 
to 99.6%. Similarly, for secondary clinical parameters, the range was 83.2% to 
95.2%. 

To provide a robust assessment of the performance of Caption AI, subjects 
enrolled in the study included a broad range of patient characteristics 
representative of the intended use population. In particular, effort was made 
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to include subjects with known cardiac abnormalities at time of enrollment 
(63.9%), which would be expected to provide a more technically difficult scan. 
In fact, the standard of care echo revealed a much higher proportion of known 
cardiac abnormalities (91.4%). In addition, many of the study patients were 
inpatient or had other challenging characteristics such as high BMI, history of 
smoking (42.2%), and cardiac implantables (24.6%).

Subgroup analyses were conducted to evaluate the impact of specific baseline 
and demographic characteristics (i.e., BMI, presence of known cardiac 
abnormalities, sex, age, scan sequence number within each acquiring nurse, RN 
user, and study site) on the outcomes of the primary and secondary endpoints. 
The results demonstrated consistent performance across subgroups. 

Furthermore, it was evaluated whether the RN users were able to obtain a high 
proportion of clips that were considered of diagnostic quality. Specifically, the 
eight (8) RNs acquired echocardiographic clips of diagnostic-image quality 
for each of the standard views in the following proportion of study exams 
conducted.

Table 4. Study results: diagnostic-quality clips 1

View Percent of diagnostic quality

PLAX 92.1% (95% CI: 87.9, 96.3)

PSAX-AV 66.3% (95% CI: 59.0, 73.5)

PSAX-MV 75.8% (95% CI: 70.7, 80.9)

PSAX-PM 92.9% (95% CI: 89.1, 96.7)

AP4 88.8% (95% CI: 81.5, 96.0)

AP5 78.8% (95% CI: 66.9, 90.6)

AP2 71.3% (95% CI: 61.6, 80.9)

AP3 80.0% (95% CI: 70.4 , 89.7)

SC4 76.3% (95% CI: 70.2, 82.3)

SC-IVC 59.2% (95% CI: 43.1, 75.2)

The study also demonstrated the safety profile of Caption AI. No device-related 
adverse events were reported in the pivotal study.

1 Median acquisition time per view ranged from 2.04 to 4.03 minutes.
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The following two analyses were performed on the Pivotal Study data to assess 
the performance of Caption AI using objective quantitative metrics:

• AutoEF: The exams acquired in the pivotal study were processed by the 
510(k) cleared Caption Health AutoEF2 software (K173780). AutoEF 
provides an automated estimation of left ventricular ejection fraction, 
and requires an AP4 and AP2 clip of sufficient quality in order to return 
an estimate. AutoEF returned an EF estimate in 65.5% of study exams 
and 85.1% of control exams. The nurse-sonographer root-mean-square 
deviation was 5.19 EF% and mean absolute deviation was 3.96 EF%, 
indicating a clinically acceptable amount of variability and within what 
might be expected between experts. Therefore, the results indicate that 
there is no clinically significant difference in AutoEF estimation for nurse- 
and sonographer-acquired exams, provided there is an AP2 and AP4 of 
sufficient quality as assessed by the AutoEF software.

• PLAX Sonographer Measurements: Three (3) registered cardiac diagnostic 
sonographers independently provided measurements for each of the PLAX 
clips acquired in the pivotal study: septal wall thickness (diastole), posterior 
wall thickness (diastole), left ventricular internal diameter (diastole), left 
ventricular internal diameter (systole), and aortic root. Measurability of 
study exam clips ranged from 89.17% to 92.08%. The study-control clip 
variability (RMSD) was found to be comparable to the inter-sonographer 
measurement variability. The results demonstrate that PLAX clips acquired 
by nurses were highly suitable for linear measurements in clinical use.

2 Caption Interpretation is pending 510(k) clearance, but is being made available during 
the novel coronavirus public health emergency under the April 2020 FDA Guidance: En-
forcement Discretion Policy for Imaging Systems During the Coronavirus Disease 2019 
(COVID-19) Public Health Emergency.  This version of the product has not been cleared 
or approved by FDA.

This software product is only available until the termination of the COVID-19 Public 
Health Emergency, unless 510(k) Premarket Notification clearance is obtained prior to 
that time. The results produced by this product are meant to be used adjunctive to physi-
cian assessment and should not be solely or primarily relied upon in patient care.
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Human Factors Validation Testing Study
A Human Factors Validation Study was performed with a total of 28 participants 
to demonstrate the usability of the device. The Caption AI user interface and 
training materials were developed through a series of preliminary human factors 
analyses. The device and training were then implemented and tested during the 
Human Factors Validation Study.

The study enrolled five (5) user groups:

• Physicians (Hospitalists): 4 users
• Nurse Practitioners and Physician Assistants: 4 users
• Registered Nurses (RNs): 9 users
• Medical Residents: 6 users
• Certified Medical Assistants: 5 users

The human factors usability validation testing on 28 users demonstrated 100% 
of critical tasks passed across all user types. No use errors were found that could 
cause harm for the scanner nor the patient. In addition, non-critical tasks that are 
essential for skills assessment and scanning ability were tested and evaluated, 
including the AutoCapture rate across 10 views. An average of 76% of views 
were auto-captured per user across all 5 user groups. The results did not indicate 
significant differences in performance amongst user types. Given the same 
level of training, medical professionals across the backgrounds that were tested 
from certified medical assistants to hospitalists performed consistently during 
independent scans with Caption AI on a patient model.

Supplemental human-factors validation was performed to validate the usability 
of the Prescriptive Guidance icons visual system, using participants with varying 
levels of TTE scanning experience. This study tested the accuracy of movements 
made by 16 users while following the onscreen guidance. Correct movements 
were made 89.9% of the time, which validated the usability of the visual system 
to help guide users to a better-quality image during scanning.



Operator’s Manual Chapter 2: Clinical Studies and Non-Clinical Testing

All Rights Reserved 25

Software Verification and Validation
Caption AI was identified as having a moderate level of concern as defined in the 
FDA guidance document, “Guidance for the Content of Premarket Submissions 
for Software Contained in Medical Devices.” The software documentation 
included:

1. Software/Firmware Description
2. Device Hazard Analysis
3. Software Requirement Specifications
4. Architecture Design Chart
5. Software Design Specifications
6. Traceability
7. Software Development Environment Description
8. Verification and Validation Documentation
9. Revision Level History
10. Unresolved Anomalies
11. Cybersecurity

A comprehensive risk analysis was provided for the software with detailed 
description of the hazards, their causes and severity, as well as acceptable 
methods for control of the identified hazards. Caption Health provided a 
description, with test protocols including pass/fail criteria and report of results, 
of acceptable verification and validation activities at the unit, integration, and 
system level. 

Algorithm Performance Testing
Comprehensive non-clinical performance testing of the deep-learning 
algorithms used in the device was provided to support their clinical performance. 
Specifically, the performance testing evaluated the performance of the following 
software functionality:

• Standalone performance
• Feature-level performance:

• Quality Meter 
• Save Best Clip
• AutoCapture 
• Prescriptive Guidance
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Chapter 3 
Operator-Safety Considerations

Prescription device statement

  WARNING 

For product usage in the United States of America, the following labeling 
statement applies:

 Federal law restricts this device to use by or on the order of a physician.

Healthy ergonomic practices 
The operation of an ultrasound system may be linked to musculoskeletal 
disorders (MSDs). In ultrasound imaging, ergonomics may be defined as the 
physical interaction between the operator, the system, and the probe during 
exams. It is important for the operator of the system to practice good ergonomic 
techniques to reduce the risk of injury. This section provides guidelines to help 
you work more comfortably to possibly reduce the risk of musculoskeletal 
disorders.

When using an ultrasound system, as with many similar physical activities, you 
may experience occasional discomfort in your hands, fingers, arms, shoulders, 
eyes, neck, back, or other parts of your body. If you experience symptoms such 
as constant or recurring discomfort, pain, throbbing, aching, tingling, numbness, 
burning sensation, or stiffness, you should promptly consult a qualified health 
professional. These may be symptoms of MSD. MSDs can be painful and may 
result in potentially disabling injuries to the nerves, muscles, tendons, joints, or 
other parts of the body. Examples of MSDs include carpal tunnel syndrome and 
tendonitis.

Described here are steps you can take to guard against discomfort while scanning 
or the risk of MSDs. It is also recommended that you consult the guidelines of 
professional medical societies concerned with ultrasound.
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Rest breaks

• In between exams, take breaks to rest and give your body a chance to 
recuperate from the strained positions and repetitive movements of 
examinations.

• While scanning, avoid maintaining the same body position for extended 
periods of time by moving and varying your head, neck, body, arm, and leg 
positions.

Body position

• Avoid bending or stooping.

• Adjust the position of the device so that viewing or reaching the Caption AI 
controls does not require strained or awkward body positions.

• Whenever possible, use an adjustable chair with good back support, and 
adjust the chair height to promote good body posture. If possible, adjust the 
height of the patient bed to optimize body posture.

• Maintain a comfortable and balanced body position with minimal stress on 
your joints, minimizing bending and twisting.

• Keep elbows close to your side and relax your shoulders in a level position.

Hand and wrist positions
• Do not grasp the probe with excessive force; hold it as lightly as possible.

• Minimize the amount of pressure applied when pressing the probe against 
the patient. 

• Avoid or minimize bending your wrist.

Exercise and stretching

Targeted exercises and stretching may help you avoid the risk of MSDs. Consult 
with a qualified health professional to define a program suited to your needs.
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Chapter 4 
Configuring Caption AI

System components
Caption AI™ is a software-only device for assisting medical professions in 
performing echocardiographic studies. Caption AI is used in conjunction with the 
following third-party products: 

• Terason uSmart 3200T Plus (3200T) ultrasound system
• Terason 4V2A linear phased array probe
• Terason 3200T NexGen mobile cart
• Bluetooth keyboard for data entry
• Caption AI for performing and recording echocardiographic ultrasound 

studies

Your customer service representatives can provide support for setting up Caption 
AI. Please contact your local Caption Health representative for assistance.

  WARNING

Electrical shock hazard

Shock hazards exist if the AC power adapter for the uSmart 3200T Plus 
ultrasound system is damaged or is not properly grounded. Use only the supplied 
medical-grade power adapters and power cords and connect only to receptacles 
marked “Hospital Only,” “Hospital Grade,” or equivalent. 

Connecting to the network
To use DICOM features, setup includes establishing a secure connection 
between Caption AI and the DICOM PACS network. 

 CAUTION

Configuration and setup must be done in compliance with your network security 
policies.  
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Starting Caption AI

 X To start Caption AI

1. Tap the uSmart 3200T icon (  )on the desktop to open the Terason 
software. 

2. Minimize the Terason software, then double-tap the Caption AI icon  

(  ) on the desktop. The Caption AI start screen appears. 

Note:  If the uSmart app is not running before you start Caption AI—
or if it freezes or crashes while Caption AI is running—the 
following error message appears. 

Tap Exit, start the Terason software, and then restart Caption AI.

Note:  If you do not have a compatible probe attached to the device, the 
following message appears:

Connect a compatible probe to the device and tap Check again. 
For a list of compatible probes, see “System components,” on 
page 29.
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When the app starts, the Caption AI start screen appears.

Figure 1.Caption AI start screen

Configuring Caption AI to send studies to the PACS server
To configure Caption AI to send studies to a PACS server, set up an export 
destination in settings. The export destination is the permanent-storage location 
that the PACS accesses.

  WARNING

To ensure proper operation of Caption AI for patient scanning, system setup and 
configuration should be performed by your ultrasound service representative or a 
qualified biomedical engineer. 

 CAUTION

Only an authorized IT administrator who logs into the system using their security 
credentials should configure Caption AI to communicate with the PACS server.
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 X To set the export destination

1. On the Caption AI start screen, tap the Menu icon (  ), then the 
Settings icon ( ). The Settings screen appears.

2. Next to Export Destination, tap Add. The Export Destination dialog 
appears. You must fill in all the fields.

Figure 2. Export Destination dialog: configuring Caption AI 

3. For Tablet AE (Application Entity) Title, enter the name that Caption AI 
will identify itself by to the DICOM server. This field can include only 
alphanumeric characters and accepts a maximum of 32 characters. 

4. For Remote AE Title, enter the name of the DICOM PACS server where 
the Caption AI studies will be stored.

5. For Hostname or IP, enter the DICOM PACS server hostname or IP 
address. This will be the name that appears in the Export Destination list.
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6. For Port, enter the port number of the DICOM PACS server.

7. Export Format is the image format for the clips sent to the DICOM 
PACS. The format that Caption AI uses is RGB (lossless). 

8. To make the current settings the default whenever a new study is started 
on the device, check Make Default. If only one export destination is 
defined, it is selected by default. 

9. Tap Save to save the export destination. It will now be available to 
operators when they choose to send a study. 

Or, if you don’t want to save the settings, tap X to clear out the fields and 
return to the Settings screen. 

10. On the Settings screen, tap Back or Close to return to the Saved Studies 
drawer.

 X To edit or delete an export destination

1. On the General tab of the Settings screen, tap the name of the export 
destination you want to edit or delete. 

2. In the Export Destination dialog, make your changes:

• Change the name, hostname/IP, or port information. 

• Tap Make Default to define whether it will be the export destination 
used to send reports.

• Delete the export destination.

3. Save or confirm (when deleting) your edits. You will return to the 
Settings screen.
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Chapter 5 
Setting up for an exam

Working with protocol presets
When you start an exam, you follow a protocol that specifies the views you’ll 
acquire for the study. Caption AI offers two types of protocols:

• Workflow-based protocols are based on the particular views you want to 
acquire. The default workflow protocol provided with Caption AI is All 
Views. 

• Indication-based protocols are based on the patient’s symptoms, such as 
shortness of breath. 

When you start a new exam, you first select the protocol preset you want to use 
for the exam. You can use a protocol preset provided with Caption AI or you can 
create custom presets specific to your practice. 

Creating custom protocol presets

You can create custom protocol presets on the Settings screen.

 X To create a custom workflow protocol preset

1. On the Caption AI start screen, tap the Menu icon (  ), then the 
Settings icon ( ). The Settings screen appears.
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2. In the Workflow Preset list, tap the down-arrow and select Add 
Custom… 

3. In the custom-preset pane to the right, enter the name for your new 
workflow preset. 

Figure 3. Settings screen: Add custom workflow preset

4. Tap a view to deselect or select it, as indicated by the checkboxes. By 
default, all views are selected. 

5. If you want to reorder the views, use the move icon (  ) to drag a view 
to another location within the same echo window (you cannot move a 
view from one echo window to a different window).

6. Tap Save. The custom-preset pane closes and the new workflow preset is 
selected in the Workflow preset list. 

 X To create a custom Indications preset 

1. On the Caption AI start screen, tap the Menu icon (  ), then the 
Settings icon ( ). The Settings screen appears with the General tab 
active.

2. Select the Indications tab. 

3. In the Symptoms Presets list, tap the down arrow and select Add 
Custom...  
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Figure 4. Settings screen: Add custom indications preset

4. In the custom-preset pane to the right, enter the name for your new 
indication preset. 

5. Tap a view to deselect or select it it, as indicated by the checkboxes. By 
default, all views are selected. 

6. Tap Save. The custom-preset pane closes and the new symptom preset is 
selected in the Symptom presets list.  

 X To edit or delete a custom preset

Note:  You cannot edit or delete the preset protocols that come with the Caption 
AI product.

1. In the Settings screen, select the type of protocol you want to edit: 
General for a workflow preset or Indications for a symptom-based preset.

2. In the preset dropdown list, select the preset you want to change and tap 
Edit. 
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Figure 5. Edit preset pane

3. In the custom-preset pane, make your changes:

• Rename the preset

• Add or remove views 

• Rearrange views within an echo window (note that you cannot move a 
view into a different acoustic-view window)

• Delete the preset

4. Save or confirm (when deleting) your edits. You will return to the 
Settings screen.

Selecting the scanning convention 
Caption AI provides two scanning conventions: Cardiology (the default) and 
General.

 X To select the scanning convention

1. On the Caption AI start screen, tap the Menu icon (  ), then the 
Settings icon ( ). The Settings screen appears.

2.  Select the General tab if it is not active.
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Figure 6. Settings screen: Scanning convention

3. Under Scanning Convention, tap the convention you want to use for your 
exams. Caption AI will use this convention for all future studies, unless it 
is manually changed here in the settings.

Turning off AutoCapture
Caption AI comes with the AutoCapture feature turned on by default. If, 
however, you want to acquire clips manually, you can turn off AutoCapture in the 
settings. For more information on the AutoCapture feature, see "AutoCapture" 
on page 54.

Note:  Manually recording clips should be done only by users who can determine 
without the assistance of Caption AI that a clip is of sufficient diagnostic 
quality. 

 X To turn off AutoCapture

1. On the Caption AI start screen, tap the Menu icon (  ), then the 
Settings icon ( ). The Settings screen appears.

2.  Select the General tab if it is not active.

3. Under AutoCapture, tap Off. AutoCapture will be turned off for all 
future studies, unless it is manually turned on again here in the settings.
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Chapter 6 
Scanning with Caption AI 

 CAUTION

If you are not familiar with performing an ultrasound exam using Caption AI™, 
make sure that you receive the appropriate training before using the system, 
provided either by Caption Health or by a trained clinician using official Caption 
AI training materials. 

Before you perform a Caption AI exam, it is vital that you are familiar with the 
Terason uSmart 3200T Plus. See the Terason uSmart3200T Ultrasound System 
User Guide, Volumes 1 and 2.

 CAUTION

For important safety information regarding the proper use and application 
of Caption AI, see Chapter 1: Introduction and Chapter 3: Operator-Safety 
Considerations in this manual.

Starting a Caption AI study

 X To start Caption AI 

1. Double-tap the uSmart 3200T icon (  )on the desktop to open the 
Terason software. 

2. Minimize the Terason software, then double-tap the Caption AI icon  

( ) on the desktop. 

Note:  If the uSmart app is not running before you start Caption AI—or 
it freezes or crashes while Caption AI is running—the following 
error message appears. 

Tap Exit, start the Terason software, then start Caption AI again.
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Note:  If you do not have a compatible probe attached to the device, the 
following message appears:

Connect a compatible probe to the device and tap Check again. 
For a list of compatible probes, see "System components" on 
page 29.

The Caption AI start screen appears. 

Menu icon Protocols Patient infoWorkflow presets Provider ID

Figure 7. Caption AI start screen: Workflow-based scan
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Symptom presets

Figure 8. Caption AI start screen: Indications-based scan

3. Pick the exam protocol you want to use:

• Workflow-based scan for a study based on the views to acquire.

• Indication-based scan for a study based on the patient’s symptoms.
You can select more than one indication; Caption AI will combine all 
the views for each indication into a single protocol. 

4. In the center pane, select the Workflow or Indications preset you want to 
use for the exam. If you do not see an applicable preset, you may need to 
create a custom preset. See "Creating custom protocol presets" on page 35.

5. (Optional) Enter the physician ID and the patient’s information:

• Tap the appropriate field to enter the physician's ID, the patient’s first 
and last names, and the patient's ID. 

• In the dropdown lists, tap the down-arrow and select the patient’s 
gender and date of birth. 

Notes: To enter text, you can use the onscreen keyboard or the portable 
keyboard that comes with the device. If the onscreen keyboard 
does not appear, the function may be disabled in the device-
operation settings. Refer to the Windows 10 documentation 
that came with the device or ask your IT support personnel for 
assistance.

If you do not enter patient information, the system will 
automatically assign a six-digit alphanumeric ID number for the 
patient.
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6. Tap Start scanning to go to the first view in the study.

If you change your mind about doing the exam, tap End Exam. The start 
screen will reappear with the patient identification fields cleared out.

You are now ready to start scanning. First, however, let us review the Caption AI 
ultrasound display and controls. If you are already familiar with the Caption AI 
real-time display, you can skip to "Starting and optimizing your scan" on page 
48.

The Caption AI ultrasound display and controls
The first view you will be prompted to scan is based on the protocol preset you 
selected. This first view of each echo window is known as the “home” view and 
provides the foundation for the other clips in that acoustic-window series.  

Current view to acquireMI and TI indices

Gain controlsDepth controls Close study

Patient ID

Figure 9. Basic ultrasound display and controls

This screen has the following basic features:

• Details panel displays the current view in the sequence you are about to 
record. The first view in an echo window is called the “home” view. This 
is the foundational view for the particular acoustic-window series. For 
example, PLAX is the home view for the Parasternal series. 
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Current view and location  
in protocol sequence

Figure 10. Details panel

Beneath the current view is text that tells you which view you are on out of 
the total number of views in the protocol and what the next view is.  

• Go to All Views takes you to the All Views list, which shows all the views in 
the protocol, in the order that Caption AI will go through them, unless you 
choose to go in a different order.

Current view with reference 
image and view name

Figure 11. All Views list

Each view shows a reference image, the view name, and, if applicable, the 
Caption Interpretation AutoEF estimate for that view. Views that Caption 
Interpretation uses for individual-view AutoEF estimates are PLAX, AP4, 
and AP2. For more information on Caption Interpretation AutoEF, see the 
Caption Interpretation AutoEF 2.0 Operator’s Manual.
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The current view is outlined. Views that have been acquired are marked as 
follows:

 – Acquired using AutoCapture

 – Recorded using Save Best Clip 

 – Manually recorded

• Patient ID shows the current patient’s identification that you entered on 
the start screen or a system-generated ID if you started scanning without 
entering the patient’s ID first.

• MI and TI indices provide real-time display of the thermal and mechanical 
acoustic output indices. It is important to observe the MI and TI values 
during scanning. When conducting ultrasound studies, follow the ALARA 
principle: expose the patient to ultrasound energy at a level that is “As 
Low As Reasonably Achievable.” Please read the Terason uSmart3200T 
Ultrasound System User Guide Volume 2 for important information about 
acoustic output and ALARA. 

• Depth changes the field of view of the image. Changes are in one-
centimeter increments. Each view has a default depth setting that provides a 
good starting point for typical cases. Depth markers are displayed along the 
right side of the imaging sector (the closer together the dots, the shallower 
the depth).

• Gain controls the overall amplification of the image signal. Setting gain 
properly, not so high as to introduce extraneous noise or so low as to make 
targets difficult to distinguish, may optimize the operation of the Quality 
Meter. Each view has a default gain setting that provides a good starting 
point for typical cases. 

• AutoEF displays the overall Caption Interpretation Automated Ejection 
Fraction estimate. 

• End Exam closes the current study and saves all the clips that have been 
recorded for this exam. If you have not recorded all the views for the exam, 
you will be asked to confirm that you want to stop the exam. You have the 
option of reviewing the report of the recorded clips or going back to the start 
screen (“Exit to home”).
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Figure 12. Message for incomplete study

Note: When you end an exam, you cannot reopen it later to add new clips 
or redo existing ones. You can only update patient information, 
delete the study, or send it to the DICOM PACS. See "Reviewing 
and sending a study" on page 62.

Setting up your scan
On the scanning screen, the following features help you set up your scan.

Patient-positioning guidance

Probe-orientation diagram

Reference ultrasound image with 
probe-positioning guidance

Figure 13. Ultrasound display: features for setting up to scan

• The reference ultrasound image is an example of an optimized image for the 
view you are acquiring. For each view in the protocol, the system displays 
the reference image.



Chapter 6: Scanning with Caption AI  Caption AI™

48 © 2020 Caption Health, Inc.

• Patient-positioning guidance appears for each echo window home view—
Parasternal Long-Axis (PLAX), Apical 4-Chamber (AP4), and Subcostal 
4-Chamber (SubC4)—and tells you how to position the patient for those 
views. 

• Probe-positioning guidance appears on the reference image for each echo 
window home view—Parasternal Long-Axis (PLAX), Apical 4-Chamber 
(AP4), and Subcostal 4-Chamber (SubC4)—and tells you how to position 
the probe before you start scanning.

• The probe-orientation diagram shows where on the patient’s body to place 
the probe and the direction in which to point the indicator for this view. The 
probe indicator should point in the direction shown by the arrow. The “clock” 
numbers indicate the region in which you may need to explore, because the 

optimal direction will vary based on the patient.  

Starting and optimizing your scan
To optimize your scan, Caption AI provides real-time guidance, which is 
described next.

Quality Meter Prescriptive Guidance text

Prescriptive Guidance icon  

Figure 14. Ultrasound display: real-time guidance
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• The Quality Meter provides real-time feedback as you scan. The bars 
indicate how close you are to the optimal probe position and orientation. 

As you get closer, the meter fills up toward the triangular notches, which 
indicate the diagnostic-quality threshold. When the meter reaches or 
exceeds this threshold, Caption AI automatically records the clip (provided 
AutoCapture is turned on; it is on by default). 

Diagnostic-quality 
threshold

Quality bars

Record button

Figure 15. Quality Meter: basic features

When scanning for subsequent views within an acoustic-window series, two 
Quality Meters appear. This dual-meter shows the home view to the left and 
the current view to the right. 

Quality Meter for the 
current view

Quality Meter for 
the home view

    

Home-view Quality Meter active

Figure 16. Dual Quality Meter

Caption AI displays the dual Quality Meter to help re-orient the operator, 
where going back to the home view may be helpful in getting to the current 
view. For example, in getting an Apical 2-Chamber view of the heart, it may 
be helpful to go back to the Apical 4-Chamber view, establish a good image 
for that view, and then rotate from there to obtain an Apical 2-Chamber 
view. 
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When the dual Quality Meter appears, you may do the following:

• Move the probe to align with the probe position for the home view. The 
home-view Quality Meter displays the quality bars for the home-view 
clip.

• Move the probe in very small increments, following any Prescriptive 
Guidance, to achieve the optimal probe position and orientation for the 
current view. The current-view Quality Meter will indicate how close you 
are compared to the reference ideal image.

• Prescriptive Guidance may appear while you are scanning. Caption AI 
presents guidance on how to adjust the probe to optimize the image. This 
guidance appears as text and, in many cases, as an icon on the active-image 
area of the screen. 

When Prescriptive Guidance appears, follow the suggestions until they 
disappear. If you make the adjustments correctly, Prescriptive Guidance 
disappears and the Quality Meter rises as the image quality gets closer to 
diagnostic quality. Yellow bars in the Quality Meter mean that you should 
make smaller, fine-tuned movements. Green bars mean the image is of 
diagnosticy quality.

The types of Prescriptive Guidance the system presents are shown in Table 
5, below. The icons represent the face of the probe; the white line is the 
probe indicator.

Figure 17. Visualization for Prescriptive Guidance probe-movement icons 
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Note:  All probe movements are in relation to the patient. For example, 
when the guidance says “Tail slowly more lateral,” it means to 
move the tail away from the patient’s midline. Tailing is always on 
the longer, non-indicator axis of the probe face, whereas rocking is 
always on the shorter, indicator axis.

Table 5. Prescriptive Guidance Examples 

Onscreen Text Icon Movement/Action
Rotate clockwise

Rotate counter 
clockwise

Tail up  



Chapter 6: Scanning with Caption AI  Caption AI™

52 © 2020 Caption Health, Inc.

Onscreen Text Icon Movement/Action
Tail down 

Tail medial 

Tail lateral 

Slide medial
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Onscreen Text Icon Movement/Action
Slide lateral

Slide up

Slide down

Rock towards indicator
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Onscreen Text Icon Movement/Action
Rock away from 
indicator

Try increasing depth No icon Tap + under Depth
Try decreasing depth No icon Tap - under Depth

If Caption AI does not detect any visual structures, it prompts you with the 
message, “Move the probe slowly in small circles.” See the troubleshooting tips 
in your training materials; some techniques to try include rolling the patient, 
using respiratory prompts, or resetting the probe to the correct echo region.

Recording a clip
Caption AI provides three ways to capture clips: AutoCapture, Save Best Clip, 
and manual recording. The default method is AutoCapture. Manual recording 
should be used only by those users who are able to determine, without the 
assistance of Caption AI, that a clip is of sufficient diagnostic quality.

AutoCapture

The AutoCapture function automatically records a clip if the image quality 
exceeds the diagnostic-quality Quality Meter threshold and stays above it for at 
least 2 seconds. If you maintain the image above the diagnostic-quality Quality 
Meter threshold for more than 2 seconds, Caption AI will capture a longer clip, 
up to 4 seconds. Recordings will capture 62–124 frames, depending on how long 
you keep the image quality above the threshold. By capturing 2-4 seconds of 
frames, Caption AI will capture at least one complete heart cycle, provided the 
heart rate is not lower than 30 beats per minute. 

You can turn AutoCapture on and off in the settings. See Chapter 5: Setting up 
for an exam.

After Caption AI has recorded the clip, it progresses you to the next view to 
acquire in the protocol. 
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 X To record a clip using AutoCapture

1. Position the patient according to the positioning guidance.

2. Position the probe on the patient according to the probe-position and 
acoustic-window guidance, with the probe indicator pointing in the 
direction of the arrow and clock ranges.

3. As you scan, watch the screen and follow any Prescriptive Guidance 
suggestions that appear, such as rotating the probe or changing the depth 
(see Table 5 for an explanation of Caption AI’s Prescriptive Guidance). 

The number of bars in the Quality Meter increases and decreases based 
on the optimal position and orientation of the probe for the view being 
scanned. Your goal is to reach the diagnostic-quality threshold, indicated 
by the two small triangular notches. 

Yellow bars mean that you are getting close to the optimal position and 
should make smaller, more finely tuned movements. 

When one or more green bars appear in the Quality Meter, that means 
the ultrasound image has exceeded the diagnostic-quality threshold and 
Caption AI immediately starts recording the clip. “Recording...” appears 
at the top of the screen; the Record button turns red, indicating that 
recording is in progress; and the ring around the button turns blue as the 
recording progresses. 

When the button changes to a circle with two dots, it means that the 
image quality has been above the threshold long enough for the clip to 
be saved (at least 2 seconds), however you are encouraged to hold the 
image above the threshold for an additional 2 seconds, if possible.

 CAUTION

To ensure a diagnostic-quality clip, maintain probe contact and position 
during recording for at least 2 seconds. If you move the probe or 
otherwise interrupt the recording, the clip will not be recorded.

When the clip has been recorded, you will hear a “beep” and the Record 
button displays a checkmark while Caption AI processes the clip. 



Chapter 6: Scanning with Caption AI  Caption AI™

56 © 2020 Caption Health, Inc.

When done processing, Caption AI proceeds to the next view in the 
workflow protocol. “Saving the clip...” appears at the top of the screen 
to indicate that Caption AI is processing the saved frames for storage. At 
this time, you may move the probe. 

Actively 
scanning

Recording 2 seconds 
reached, still 

recording

Recording 
successful, 
processing 

clip

Figure 18. Quality Meter: AutoCapture states (home view)

Save Best Clip

Another way to record a clip is with the Save Best Clip feature, described below.

Tap to have Caption AI save the 62 best continuous frames

Figure 19. Save Best Clip feature   
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The Save Best Clip button appears after you have been scanning for some time 
without getting what Caption AI determines is a diagnostic-quality image. The 
button displays a quality “score,” which indicates how close your best clip is to 
the diagnostic-quality threshold. The score is updated at regular intervals as you 
continue to scan and helps you decide when to save the best clip that the system 
has seen and move on. If the quality score and image are satisfactory, tap Save 
Best Clip. Otherwise, continue scanning, following the Prescriptive Guidance 
and general suggestions, to try to get a better quality image. 

Manual recording

If you are an experienced user and are able to determine whether a clip is of 
sufficient diagnostic quality without the assistance of Caption AI, such as a 
trained sonographer, you might choose to manually record clips. 

Tap to manually record a clip

Figure 20. Record button: manual recording

To manually record a clip, tap the record button. You must then hold the probe 
steady for 2 seconds so Caption AI can capture 62 continuous frames. After 
the recording is complete, the record button displays a checkmark, and “Saving 
the clip...” appears at the top of the screen. During this time Caption AI is 
processing the saved frames for storage. At this time you may move the probe. 
After Caption AI has stored the clip, it progresses you to the next view to acquire 
in the workflow.
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You can manually record a clip at any time while scanning, or you can turn off 
AutoCapture in the Settings screen. A dotted-circle around the record button 
indicates that AutoCapture is turned off.  

Figure 21. Record button: AutoCapture turned off

 CAUTION

Caption AI always presents the Quality Meter and Prescriptive Guidance during 
scanning, but because manual recording is always available during scanning, 
Caption AI cannot guarantee the quality of manually captured clips.

 CAUTION

When you manually record a clip, Caption AI assigns the active view label to the 
saved clip. To avoid a mismatch between the label and the actual view captured, 
confirm that the view you are saving manually is listed at the top of the screen.

Non-sequential scanning 

By default, when you record a study, you step through the views according to the 
protocol you are using for the exam. However, you may decide that you do not 
want to record a particular view or that you want to record a clip again before 
moving on to another view. Caption AI allows you to diverge from the protocol 
to meet the needs of the specific exam and patient. You can move between 
views, whether or not you have recorded clips for those views, and you can skip 
views you do not want to scan. 

 X To move between views 

• From the Details panel, tap the next or previous arrows below the view 
name. 

To go to previous view and next view
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• In the All Views list (from the Details panel, tap Go to All Views), tap the 
view you want to display. 

Figure 22. All Views list

If you select a view you have already acquired a clip for, you will have the option 
to record that clip again. Tap Record Clip Again and acquire a new clip for that 
view (see “Recording a clip,” on page 54).

Note:  If there are previous views in the protocol that you skipped over during 
scanning, Caption AI will not automacially go back to those views, but 
you can select any view for which you want to record a clip. Before you 
end the exam, make sure you have acquired all the relevant views for the 
study.
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Reviewing acquired clips during an exam
After you finish recording all clips in a protocol, the All Views list appears. On 
this screen you can review all the clips before sending the exam report. This 
is where you can choose to record clips for any views that you did not already 
acquire a clip for or that you want to scan again.

Selected view

To go to Report screenAutomated Ejection Fraction estimate

All the views  
in the study Record a new clip for the selected view

Figure 23. All Views list for active study

• All Views shows you all the views in the protocol, including views that you 
did not acquire clips for. In this list, you can select a view to review or record 
a clip. 

• Record Clip Again puts you in live-scanning mode for the selected view.   

• AutoEF shows the Caption AI Interpretation AutoEF information.

• Review Exam takes you to the Report screen where you can review all the 
clips in the exam before sending the report to the PACS system.

 CAUTION

When you go to the Report screen, the study is complete. It is “locked” and you 
cannot record the clip again or delete any of the clips in the study. 
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 X To review all the clips in a study

When the last clip in a protocol is saved, the All Views list automatically appears, 
with the last-recorded clip selected. If you are in Detail view and want to end the 
exam without acquiring a clip for the last view in the study, tap Go to All Views 
or End Exam.  

1. In the All Views list, select a clip and review it in the scan-image area to 
determine whether the image is of good-enough quality for the study. 

2. If you want to record the clip again, tap Record Clip Again. This takes 
you back to the live-scanning for that view. (See “Recording a clip” on 
page 54.) 

  CAUTION

When you record a clip again, the new clip will replace the previously 
recorded clip. 

3. Repeat steps 1 and 2 until you have reviewed all the clips you plan to 
send as part of the exam.

4. When you are satisfied with the study, tap Review Exam. This takes you 
to the Report screen. See “Reviewing and sending a study,” on page 62.

  CAUTION

Once you go to the Report screen, the study is complete. It is “locked” 
and you cannot record the clip again or delete any of the clips in the 
study. Therefore, before selecting this option, make sure you are satisfied 
with the quality of each clip. 
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Reviewing and sending a study
After you are satisfied with the clips you have acquired for a study, you can 
review and send the study report. You do this on the Report screen.

Thumbnail - selected viewPatient’s ID

Caption Interpretation AutoEF results

ASE-guideline-based mappings

Figure 24. Report screen

• Thumbnails is a visual list of all the clips in the study. A border around a 
thumbnail indicates the clip that appears in the image window. If the study 
has more clips than can be displayed at one time in the row of thumbnails, 
you can swipe left and right to scroll through the set of clips. The thumbnail 
also indicates how the clip was captured: AutoCapture (  ), Save Best 
Clip (the quality score), or manually ( ).

• The patient’s ID is shown below the leftmost thumbnail. This is either the 
ID you entered on the New Patient screen or a system-generated ID that 
Caption AI created if you did not enter an ID. 

• AutoEF shows the Caption Interpretation AutoEF results, if the protocol 
included a PLAX, AP4, or AP2 view. This information is a qualitative 
assessment of global LV function associated with the Ejection Fraction 
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estimate using a mapping from ASE guidelines3, shown in the color-coded 
chart below the overall estimate. 

A percentage likelihood is shown, to indicate the probability that the 
displayed qualitative assessment is in fact the true qualitative assessment of 
global LV function for the patient. For more information on AutoEF, see the 
Caption Interpretation AutoEF 2.0 Operator's Manual.

• Close allows you to close the study. It will be saved to Caption AI, but not 
sent to the PACS location.

• Send transmits the study to the permanent-storage location specified in the 
Caption AI settings and saves a copy to Caption AI. For more information, 
see Chapter 4: Configuring Caption AI. 

 X To send or close out of a study

1. On the Report screen, select a clip to view. 

2. When you have reviewed the recorded clips and are satisfied with the 
study, you can do either of the following:

• Tap Close. This closes out of the study but does not send it to the 
DICOM PACS permanent storage. 

• Tap Send to electronically transmit the study to the DICOM PACS 
storage location. 

While the study is being sent, the Send button changes to show the 
current status.

Figure 25. Send button: sending a just-completed study

3 Lang RM Badano LP Mor-Avi V Afilalo J Armstrong A Ernande L Flachskampf FA 
Foster E Goldstein SA Kuznetsova T Lancellotti P Muraru D Picard MH Rietzschel 
ER Rudski L Spencer KT Tsang W Voigt JU. “Recommendations for cardiac chamber 
quantification by echocardiography in adults: an update from the american society of 
echocardiography and the European association of cardiovascular imaging.” Eur Heart J 
Cardiovasc Imaging 2015;16:233–271.
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• If a permanent-storage location has not been specified, the Export 
Destination dialog appears, where you can provide that information. 

Figure 26. Export Destination dialog: sending a just-completed study

For more information, see Chapter 4: Configuring Caption AI or 
contact your IT administrator. 

• If the study is not successfully sent, an error message appears. 

Figure 27. Study Not Sent message: sending a just-completed study

Do one of the following:

 – Tap Try again to have Caption AI make another attempt. 

 – Tap Choose another destination to go to the Settings screen, 
where you can set up another destination, or choose a different 
one as default. For more information, see Chapter 4: Configuring 
Caption AI.

 – Tap Close without sending to return to the start screen. The study 
is added to the Saved Studies list. See Chapter 7: Working with 
Saved Studies.

If the study is successfully sent (exported), the study is saved and the 
Start screen reappears. 

After a study has been saved to Caption AI, it is available in the Saved Studies 
list. See Chapter 7: Working with Saved Studies.
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Notes:  If at least one clip has been recorded, the study will be saved and will 
appear in the Saved Studies list.

 Once you close out of a study, the clips cannot be modified. Before 
closing or sending a study, make sure you are satisfied with the quality of 
the clips.
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Chapter 7 
Working with Saved Studies

The Saved Studies drawer is where Caption AI™ lists all the studies currently 
stored on the device. This list includes studies in which was saved. The studies 
may or may not have been sent to the DICOM PACS.

From this list you can do the following:

• Edit the patient’s name, gender, and date of birth. (The patient ID cannot be 
changed.)

• Review the clips that were captured for a study. 

• Send or resend studies.

• Delete studies.

Storage considerations for saving studies in Caption AI
Caption AI is meant to be used for temporary storage of your studies. The 
number of studies that can be stored depends on the number and time-length of 
clips, as well as the storage capacity of the uSmart 3200T Plus. 

Displaying the list of saved studies

All studies in which at least one clip has been saved remain in Caption AI until 
they are deleted.

 X To display saved studies

On the start screen, tap the Menu icon (  ). The Saved Studies drawer 
slides open.
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Date study was saved

Patient ID Time study was saved

Figure 28. Saved Studies drawer: edit button

• The Saved Studies list displays all the studies currently stored in Caption AI. 
They are listed by most recent first, based on the date and timestamp of the 
study. 

• Patient ID is either the patient’s name or ID (if no name was entered when 
starting the study).

• Date and Time is the time the study was saved to the device.

• A warning icon (  ) indicates that an attempt was made to send the study 
to the DICOM PACS storage location, but the study was not successfully 
transmitted. 
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Reviewing and sending a saved study to the DICOM PACS
You send a saved study from the the study’s Report screen. On this screen, you 
can review the clips in a saved study to verify that they are of sufficient quality 
to send to the DICOM PACS, but you cannot record any of the clips in the study 
again (note that the Record Clip Again option is not available). 

 X To review and send a study to the DICOM PACS

1. In the Saved Studies drawer, tap on the name or ID number for the 
patient whose study you want to send. The Report screen for that saved 
study appears (see page 62).

Report not successfully 
sent on previous attempt

Figure 29. Report screen: saved study with unsuccessful-send message

If the study was not successfully sent, the Send button is instead Resend. 
For more information on the Report screen, see "Figure 24. Report 
screen" on page 62.

2. Tap a thumbnail to display the image for that clip. If more clips are 
available than can be displayed at one time, you can swipe left and right 
to see other thumbnails. 



Chapter 7: Working with Saved Studies  Caption AI™

70 © 2020 Caption Health, Inc.

3. When you are ready to send the study, tap Send or Resend, whichever 
appears. Or, if you change your mind about sending the study, tap Close.

• If a DICOM PACS storage location has been specified, Caption AI 
attempts to send the study to that location and the Send/Resend 
button changes to reflect the current activity. 

Figure 30. Send button: sending a saved study 

If the study is successfully sent (exported), you are taken back to the 
start screen. The study remains stored on the device until it is deleted 
(see "Deleting a study" on page 73).

• If a storage location has not been specified, the Export Destination 
dialog appears. For more on what information to enter here, see 
"Configuring Caption AI to send studies to the PACS server" on page 
31.

• If the study is not successfully sent, the following error message 
appears: 

Figure 31. Study Not Sent message: sending a saved study 

Do one of the following:

 – Tap Try Again to have Caption AI make another attempt. 

 – Tap Close without sending to close the study and return to the 
Saved Studies list. 

 – Tap Choose another destination and in the Export Destination 
dialog and enter the information for the DICOM  PACS storage 
location. For more information, see Chapter 4: Configuring Caption 
AI.
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Updating a patient’s information
After a study has been saved, some of the patient’s information can be changed. 
This is especially helpful if the operator who performed the study did not enter 
this information and only a system-generated ID was assigned to the study.

 X To update a patient’s information

1. In the Saved Studies drawer, tap Edit. The Edit options appear.

Figure 32. Edit options for saved studies

2. Tap the button next to the patient whose information you want to enter 
(a checkmark appears to show that it is selected) and then tap Edit. 

The Edit Patient screen appears.
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Figure 33. Edit Patient screen

On this screen, you can enter or change the following information:

• First and last names: tap in the field to activate the onscreen keyboard 
or use the portable keyboard that accompanies the device.

• Patient ID: You cannot change the patient ID once it has been created, 
therefore, it is grayed out on this screen. 

• Gender: tap the down-arrow to display the list, then tap to select the 
appropriate gender

• Date of Birth: tap the down-arrows to display the year, month, and 
day, then tap the appropriate value.

• Provider ID: tap in the field and enter the provider ID.

Note: If you select more than one study, the Edit button is disabled 
and the available edit options become Cancel, Select All (which 
alternates with Deselect All), and Delete.

For more information on the Edit Patient screen, see "Starting a Caption 
AI study" on page 41.

3. Tap Save Changes to save your entries. 
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Deleting a study
You can delete studies one at a time or you can delete multiple studies at one 
time.

  WARNING

Be certain that you want to delete a study because once it is deleted, it cannot be 
retrieved. 

 X To delete one or more studies

1. In the Saved Studies drawer, tap Edit. The Edit options appear.

2. To delete individual studies, tap the checkbox next to the study or studies 
you want to delete. To delete all the studies, tap Select All.  

A checkmark appears next to each selected study.

3. Tap Delete. You receive the following confirmation message: 

Figure 34. Delete study message

4. Tap Yes, delete. The studies are deleted from Caption AI. 
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