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DESCRIPTION

Radiology Case Reports is an open-access journal publishing exclusively case reports that feature
diagnostic imaging. Categories in which case reports can be placed include the musculoskeletal
system, spine, central nervous system, head and neck, cardiovascular, chest, gastrointestinal,
genitourinary, multisystem, pediatric, emergency, women's imaging, oncologic, normal variants,
medical devices, foreign bodies, interventional radiology, nuclear medicine, molecular imaging,
ultrasonography, imaging artifacts, forensic, anthropological, and medical-legal. Articles must be
well-documented and include a review of the appropriate literature. Radiology Case Reports
is an open-access journal publishing exclusively case reports that feature diagnostic imaging.
Categories in which case reports can be placed include the musculoskeletal system, spine, central
nervous system, head and neck, cardiovascular, chest, gastrointestinal, genitourinary, multisystem,
pediatric, emergency, women's imaging, oncologic, normal variants, medical devices, foreign bodies,
interventional radiology, nuclear medicine, molecular imaging, ultrasonography, imaging artifacts,
forensic, anthropological, and medical-legal. Articles must be well-documented and include a review
of the appropriate literature. All articles in the Journal are free and open for everyone to read; Authors
must pay an Article-processing fee upon acceptance.
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GUIDE FOR AUTHORS

Radiology Case Reports is a peer-reviewed open access journal published by Elsevier under copyright
license from the University of Washington. The content is exclusively case reports that feature
diagnostic imaging. Categories in which case reports can be placed include the musculoskeletal
system, spine, central nervous system, head and neck, cardiovascular, chest, gastrointestinal,
genitourinary, multisystem, pediatric, emergency, women's imaging, oncologic, normal variants,
medical devices, foreign bodies, interventional radiology, nuclear medicine, molecular imaging,
ultrasonography, imaging artifacts, forensic, anthropological, and medical-legal. Articles must be well-
documented and include a review of the appropriate literature.

BEFORE YOU BEGIN

Please see our information on Ethics in publishing.

Experiments on human subjects should be carried out in accordance with ethical standards of their
insitition and with the Helsinki Declaration of 1975, as revised in 1983.

However, if the work involves the use of animal or human subjects, the author should
ensure that the work described has been carried out in accordance with The Code of Ethics
of the World Medical Association (Declaration of Helsinki) for experiments involving humans
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-invol
EU Directive 2010/63/EU for animal experiments
http://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm; Uniform Requirements
for manuscripts submitted to Biomedical journals http://www.icmje.org. Authors should include a
statement in the manuscript that informed consent was obtained for experimentation with human
subjects. The privacy rights of human subjects must always be observed.

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential conflicts of interest include
employment, consultancies, stock ownership, honoraria, paid expert testimony, patent applications/
registrations, and grants or other funding. Authors should complete the declaration of competing
interest statement using this template and upload to the submission system at the Attach/Upload Files
step. Note: Please do not convert the .docx template to another file type. Author signatures
are not required. If there are no interests to declare, please choose the first option in the template.
More information.

The Author(s) certify that the submitted article will not constitute "Redundant Publication". The Council
of Science Editors defines redundant publication as "reporting (publishing or attempting to publish)
substantially the same work more than once, without attribution of the original source(s): (CBE Views
1996;19(4):76-77). Characteristics of reports that are substantially similar include (a) "at least one
of the authors must be common to all reports (if there are no common authors, it is more likely
plagiarism than redundant publication)"; (b) "the subject or study populations are often the same
or similar"; (c) "the methodology is typically identical or nearly so"; and (d) " the results and their
interpretation generally vary little, if at all."

The below guidance only refers to the writing process, and not to the use of Al tools to analyse and
draw insights from data as part of the research process.

Where authors use generative artificial intelligence (Al) and Al-assisted technologies in the writing
process, authors should only use these technologies to improve readability and language. Applying the
technology should be done with human oversight and control, and authors should carefully review and
edit the result, as Al can generate authoritative-sounding output that can be incorrect, incomplete or
biased. Al and Al-assisted technologies should not be listed as an author or co-author, or be cited as
an author. Authorship implies responsibilities and tasks that can only be attributed to and performed
by humans, as outlined in Elsevier’s AI policy for authors.

Authors should disclose in their manuscript the use of Al and Al-assisted technologies in the writing
process by following the instructions below. A statement will appear in the published work. Please
note that authors are ultimately responsible and accountable for the contents of the work.
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Disclosure instructions

Authors must disclose the use of generative Al and Al-assisted technologies in the writing process by
adding a statement at the end of their manuscript in the core manuscript file, before the References
list. The statement should be placed in a new section entitled ‘Declaration of Generative Al and Al-
assisted technologies in the writing process’.

Statement: During the preparation of this work the author(s) used [NAME TOOL / SERVICE] in order
to [REASON]. After using this tool/service, the author(s) reviewed and edited the content as needed
and take(s) full responsibility for the content of the publication.

This declaration does not apply to the use of basic tools for checking grammar, spelling, references
etc. If there is nothing to disclose, there is no need to add a statement.

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. To verify compliance, your article may be checked by Crossref Similarity Check and other
originality or duplicate checking software.

Preprints

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plural nouns ("clinicians, patients/clients") as default/wherever possible
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer
to personal attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or
health condition unless they are relevant and valid. When coding terminology is used, we recommend
to avoid offensive or exclusionary terms such as "master", "slave", "blacklist" and "whitelist". We
suggest using alternatives that are more appropriate and (self-) explanatory such as "primary",
"secondary", "blocklist" and "allowlist". These guidelines are meant as a point of reference to help
identify appropriate language but are by no means exhaustive or definitive.

Reporting guidance

For research involving or pertaining to humans, animals or eukaryotic cells, investigators should
integrate sex and gender-based analyses (SGBA) into their research design according to funder/
sponsor requirements and best practices within a field. Authors should address the sex and/or gender
dimensions of their research in their article. In cases where they cannot, they should discuss this
as a limitation to their research's generalizability. Importantly, authors should explicitly state what
definitions of sex and/or gender they are applying to enhance the precision, rigor and reproducibility
of their research and to avoid ambiguity or conflation of terms and the constructs to which they
refer (see Definitions section below). Authors can refer to the Sex and Gender Equity in Research
(SAGER) guidelines and the SAGER guidelines checklist. These offer systematic approaches to the use
and editorial review of sex and gender information in study design, data analysis, outcome reporting
and research interpretation - however, please note there is no single, universally agreed-upon set of
guidelines for defining sex and gender.

Definitions
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Sex generally refers to a set of biological attributes that are associated with physical and physiological
features (e.g., chromosomal genotype, hormonal levels, internal and external anatomy). A binary sex
categorization (male/female) is usually designated at birth ("sex assigned at birth"), most often based
solely on the visible external anatomy of a newborn. Gender generally refers to socially constructed
roles, behaviors, and identities of women, men and gender-diverse people that occur in a historical
and cultural context and may vary across societies and over time. Gender influences how people view
themselves and each other, how they behave and interact and how power is distributed in society. Sex
and gender are often incorrectly portrayed as binary (female/male or woman/man) and unchanging
whereas these constructs actually exist along a spectrum and include additional sex categorizations
and gender identities such as people who are intersex/have differences of sex development (DSD) or
identify as non-binary. Moreover, the terms "sex" and "gender" can be ambiguous—thus it is important
for authors to define the manner in which they are used. In addition to this definition guidance and
the SAGER guidelines, the resources on this page offer further insight around sex and gender in
research studies.

All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to
be submitted.

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Upon acceptance of an article, authors will be asked to complete
an 'Exclusive License Agreement’ where authors will retain copyright
(for more information on this see https://www.elsevier.com/OAauthoragreement).
Permitted reuse is defined by the CC BY-NC-ND user license (see
https://www.elsevier.com/journals/radiology-case-reports/1930-0433/open-access-journal).

Retained author rights
As an author you (or your employer or institution) retain certain rights, including copyright; for details
you are referred to https://www.elsevier.com/OAauthoragreement.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Please visit our Open Access page for more information.

This journal is fully open access; all articles will be immediately and permanently free for
everyone to read and download. Permitted reuse is defined by the CC BY-NC-ND user license (see
https://www.elsevier.com/journals/radiology-case-reports/1930-0433/open-access-journal).

If you need to comply with your funding body policy you can apply for a CC-BY license after your
manuscript is accepted for publication.

To provide Open Access, this journal has a publication fee which needs to be met by the authors or
their research funders.
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Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's Author Services.

Dorland'’s Illustrated Medical Dictionary and Merriam Webster's Collegiate Dictionary (10th edition)
should be used as standard references. Style should be patterned after the American Medical
Association Manual of Style (16th edition).

Case reports and case series require written informed consent, which must be documented in the
paper. Studies on patients or volunteers require ethics committee approval and written informed
consent, which should be documented in the paper. Appropriate consents, permissions and releases
must be obtained where an author wishes to include case details or other personal information
or images of patients and any other individuals in an Elsevier publication. Written consents must
be retained by the author but copies should not be provided to the journal. Only if specifically
requested by the journal in exceptional circumstances (for example if a legal issue arises) the author
must provide copies of the consents or evidence that such consents have been obtained. For more
information, please review the Elsevier Policy on the Use of Images or Personal Information of Patients
or other Individuals and this article.

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via https://www.editorialmanager.com/RCR/default.aspx.

PREPARATION

For questions about the editorial process (including the status of manuscripts under review) or for
technical support on submissions, please visit our Support Center.

This journal operates a double anonymized review process. All contributions are typically sent to a
minimum of one independent expert reviewer to assess the scientific quality of the paper. The Editor
is responsible for the final decision regarding acceptance or rejection of articles. The Editor's decision
is final. Editors are not involved in decisions about papers which they have written themselves or have
been written by family members or colleagues or which relate to products or services in which the
editor has an interest. Any such submission is subject to all of the journal's usual procedures, with
peer review handled independently of the relevant editor and their research groups. More information
on types of peer review.

This journal uses double anonymized review, which means the identities of the authors are concealed
from the reviewers, and vice versa. More information is available on our website. To facilitate this,
please include the following separately:

Title page (with author details): This should include the title, authors' names, affiliations,
acknowledgements and any Declaration of Interest statement, and a complete address for the
corresponding author including an e-mail address.

Anonymized manuscript (no author details): The main body of the paper (including the references,
figures, tables and any acknowledgements) should not include any identifying information, such as
the authors' names or affiliations.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
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superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

This section should introduce the subsequent case by providing the appropriate context and necessary
background.

e Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

e Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your hame between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

e Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

e Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic nhumerals are used for such footnotes.

This should succinctly summarize the main points of the case report. The abstract should be able
to stand alone when retrieved by indexing services. Do not include abbreviations or references in
the abstract.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 x
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

This section contains the details of the case, including the patient’s history, physical exam, pertinent
laboratory values, imaging findings, surgical results, and pathology findings. Explain in detail how
the diagnosis was confirmed.

Explain the unique aspects of your case report, and define its significance, if any, to clinical practice.

Scientific (generic) names of drugs should be used when first cited, followed by (in parentheses)
the trade (proprietary) name and the manufacturer name and location (city/state/country) of the
product. In subsequent mention in the article, the generic name should be used.
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Names of instruments should be followed by the manufacturer's name and location (city/state/
country) in parentheses. In subsequent mention, only the name of the instrument should be used.

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Electronic artwork

General points

e Make sure you use uniform lettering and sizing of your original artwork.

e Embed the used fonts if the application provides that option.

e Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.

e Number the illustrations according to their sequence in the text.

e Use a logical naming convention for your artwork files.

e Provide captions to illustrations separately.

¢ Size the illustrations close to the desired dimensions of the published version.

e Submit each illustration as a separate file.

e Ensure that color images are accessible to all, including those with impaired color vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

e Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the content.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.
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Reference links

Increased discoverability of research and high quality peer review are ensured by online links to the
sources cited. In order to allow us to create links to abstracting and indexing services, such as Scopus,
Crossref and PubMed, please ensure that data provided in the references are correct. Please note that
incorrect surnames, journal/book titles, publication year and pagination may prevent link creation.
When copying references, please be careful as they may already contain errors. Use of the DOI is
highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M,,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001]JB000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
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Introduction

Traumatic atrial septal defects (ASD) have generally been un-
derstudied, with many of the previously reported cases having
occurred alongside ventricular septal defects (VSD) [1]. It has
been proposed that blunt trauma may induce an atrial septal
defect (ASD) through a few mechanisms [2]. Forces directed
at the patient’s abdomen may lead to increased intracardiac
pressures [2]. Additionally, the heart may be compressed be-
tween the sternum and vertebral bodies, leading to cham-
ber or septal rupture [2]. Acceleration and deceleration forces
could potentially induce shearing forces which may lead to
tearing of the septum or chamber walls [2]. Blunt trauma con-
tinues to be a prevalent occurrence, occasionally causing car-
diac lesions and in these cases, prompt diagnosis can be di-
rectly linked to outcomes and overall survival [3]. Yet, rapid
diagnosis of these cardiac injuries has often been delayed due
to the technological limitations of bedside echocardiographic
equipment [3]. Until relatively recently, ultrasound technology
for use in the trauma bay lacked the capability to yield more
than a pericardial glimpse clearly or precisely during a focused
assessment with sonography for trauma (FAST) examination
[4]. As both image quality and portability of bedside ultra-
sounds continues to improve, so does its ability to augment
conventional assessment methods and positively impact pa-
tient care. In this case, a young man was diagnosed with a
traumatic atrial septal cardiac lesion following involvement
in a motor vehicle accident.

Case report

A 21-year-old male without known medical history presented
to a level 2 trauma center after being involved in a motor ve-
hicle accident (MVA). It was presumed that the patient had
been unrestrained and was found a short distance away af-
ter being ejected from the vehicle. The vehicle sustained sig-
nificant damage, including a broken windshield. Upon EMS
arrival to the scene, the patient was hemodynamically sta-
ble with a Glasgow Coma Scale (GCS) score of 13 and com-
plained of bilateral leg pain. In the trauma bay the patient
was noted to have an open ankle fracture, abrasions to the
thorax and extremities, but a negative FAST examination. Af-
ter obtaining additional radiographic imaging the patient be-
came unstable, was hypotensive, and was intubated due to de-
creased responsiveness. An inferior gluteal artery aneurysm
was embolized. A Cardiology consultation was performed sec-
ondary to an elevated troponin value of 5.38 ng/ml (normal
<0.05 ng/ml). An emergency medicine resident rotating on
the Cardiology service performed the initial consult which
included a dedicated POCUS transthoracic echocardiogram
(see Fig. 1). This echocardiogram which included the apical
four chamber, parasternal long, and parasternal short axis
views identified severe right atrial (RA) and right ventricle
(RV) enlargement with accompanying reduced free wall mo-
tion. These findings were confirmed by the consulting cardi-
ologist and a second transthoracic echocardiogram performed
within the echocardiography suite. Due to continued instabil-

ity the patient was then taken for an exploratory laparotomy
which yielded a liver laceration, as well as retroperitoneal and
mesenteric hematomas. A transesophageal echocardiogram
(TEE) study was performed in the operating room (see Fig. 2)
and exposed an interatrial septal rupture with significant left-
to-right shunting.

Over the next four days the patient was stabilized, yet se-
rial echocardiography indicated a persistent atrial septal de-
fect with freely mobile myocardium about the rim, measuring
roughly 1.2 centimeters. This was consistent with the trau-
matic insult from his MVA. His right ventricle was dilated
with trace tricuspid regurgitation and severely reduced sys-
tolic function. The patient’s left sided systolic function was
preserved. There was moderate dilation of the right atrium as
well. For the duration of the patients’ hospitalization, he had
an oxygen saturation persistently in the mid-90s, despite ag-
gressive pulmonary optimization. It was suspected that this
was due to mixing of oxygenated and deoxygenated blood via
the atrial septal defect. Due to the extensive degree of trau-
matic injury, the decision was made for conservative manage-
ment of his cardiac lesion with an intent to repair the ASD per-
cutaneously following discharge. The patient’s hospital course
was protracted, requiring 19 ICU days, and was complicated
by progressive hypertension, thought to be in-part due to his
evolving right-sided heart failure.

Despite his initial instability, he progressed to extubation
and was eventually discharged to rehabilitation. The extent
of disability due to the patient’s cardiac injury is difficult to
ascertain as his other injuries were significant and included
a subdural hematoma, subarachnoid hemorrhage, diffuse ax-
onal injury, sternal fracture with mediastinal hematoma and
pneumatocele, multiple thoracolumbar fractures, pelvic frac-
ture, trimalleolar fracture, and liver laceration.

Discussion

Data outlining traumatic atrial septal defects is sparse and
centered about iatrogenic causes [5-7]. Of the cardiothoracic
trauma related case studies that do exist, nearly all outline
young individuals, such as ours, who were involved in high
mechanism vehicle accidents. In our case, the ASD was felt to
be post traumatic and not pre-existing given the magnitude
of his trauma, his young age, the fact that he had no prior his-
tory of a heart murmur and his otherwise good cardiovascular
health prior to the accident. Our patient had not had any prior
echocardiograms to indicate otherwise.

Atrial septal injuries occur rarely in this setting and are
most comprehensively detailed in retrospective autopsy stud-
ies [7-10]. One such study revealed 25 retrospective autopsy
cases of atrial septum rupture, 8 of which outlined it as the
sole cardiac lesion [7]. A brief period of survival (<2 days) in
only 5 of those 8 cases was noted [8], suggesting cardiotho-
racic trauma leading to ASD carries significant mortality.

ASD is primarily a congenital defect and can be thought of
as a chronic or genetic condition, unlike acute or post trau-
matic ASD [11]. Most children with preexisting ASD have min-
imal symptoms if any are present [12]. Preexisting ASD oc-
curs during the development of the heart, and the cause is
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Fig. 1 - Transthoracic echocardiogram. Apical 4-chamber view, demonstrating a dilated right atrium with communication or
atrial septal defect between the right and left atria. RV = Right ventricle, LV = Left ventricle, RA = Right atrium, LA = Left

atrium.
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Fig. 2 - Transesophageal echocardiogram. Atrial septal defect is noted between the right and left atria. LA=Left atrium,

RA=Right atrium, LV=Left ventricle, RV=Right ventricle.

unclear [11]. However, this defect is autosomal dominant and
is recognized as due to gene mutations [11]. Alternatively, the
premise behind traumatic atrial septal injury is an acute force
against a variable intracardiac volume which induces enough
pressure change to overcome the compliance of a particular
myocardial structure [7]. It is postulated that the timing of ex-
trinsic force with cardiac cycle phase, coupled with direction
of chest compression are important variables with respect to
the subsequent cardiac injury sustained [2,7,9,13,14]. The atria
may be most vulnerable when they are maximally distended
- namely with the ventricles in systole, the A-V valves closed,
and the patient in deep inspiration with maximal venous re-
turn [11] (i.e., in an unexpected vehicle impact). Further, the
atrial wall has some built-in anatomic weakness attributed to
the fossa ovalis [7]. In contrast, ventricular septal ruptures are
thought to occur when anterior-posterior cardiovascular com-

pression is sustained during maximal ventricular hydraulic
loading of late diastole/early systole [9,10,13,14].

The diagnosis of chronic versus acute ASD may vary. Chil-
dren and adolescents are diagnosed due to an abnormal find-
ing leading to an echocardiogram, electrocardiogram, and or
chest radiogram [9]. Patients with a post traumatic ASD are
typically diagnosed using POCUS or transesophageal echocar-
diogram (TEE) [15,16]. TEE is primarily used to evaluate the
severity and location of the newly onset ASD. Delay in diag-
nosis of traumatic cardiac injury is a historically documented
occurrence, particularly in identification of VSD (however the
reasons can also be extrapolated to atrial septal lesions) as ini-
tial assessment is focused on resuscitation and easily identifi-
able concomitant injuries [7,10]. With the advancement of ul-
trasound technology — most notably the ability to rapidly eval-
uate at the bedside and diagnose at the point of care, this prob-
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lem could be mitigated. Echocardiography provides a rapidly
accessible method of obtaining immediately actionable data
regarding hemodynamically significant cardiac trauma and
could provide significant mortality benefit by decreasing time-
to-treatment of life-threatening lesions. It is estimated that
since 1988, 85% of the ventricular septal defect (VSD) cases
in the literature have been diagnosed using echocardiography,
outpacing traditional diagnosis by cardiac catheterization; the
remainder were diagnosed postmortem [10]. In total, mortal-
ity resulting from severe cardiac injury is approximately 30%,
and prognosis of more thoroughly studied traumatic VSDs is
directly related to the size of the defect as well as concomi-
tant injuries [10]. Mortality secondary to development of CHF
also increases significantly in these patients when they are
managed non-operatively (56% vs 10%) [10], making timely di-
agnosis of operative lesions essential to outcome.

Conclusion

Survival of traumatic atrial septal cardiac defects is rare. The
ease and accessibility of bedside point-of-care ultrasound fur-
ther supports its importance as a diagnostic modality in these
cases. While typically the single window of the subxiphoid
approach is performed during the POCUS FAST examination,
continued hypotension or elevation of cardiac markers can
be further evaluated with a dedicated POCUS transthoracic
echocardiogram.

Patient consent

Written consent for the publication of this case report was
obtained from the patient who has reviewed a copy of the
manuscript.
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