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Author Guidelines

INSTRUCTIONS FOR AUTHORS

A manuscript submitted to the Journal must constitute a 
unique piece of work that is not previously published or under 
consideration for publication, in part or whole, elsewhere.

Guidelines for Submission

Submissions should preferably be produced using Microsoft 
Word, although other formats will be considered. Submissions 
should be anonymized.

The submission process requires three discreet documents:

	1.	 Cover Letter
	2.	 Title Page
	3.	 Manuscript (including Abstract, Tables and Figures)

Please ensure that the names and contact details of all authors 
are entered on the online submission system.

Cover Letter

This should be written by the corresponding author and must 
contain the following:

	1.	 The type of manuscript submission (Original Article, Review 
Article, etc).

	2.	 A sentence or two on the subject of the study.
	3.	 Confirmation that the study is not under consideration for 

publication by another journal.
	4.	 Confirmation that all of the authors have made a substantial 

contribution to the manuscript and that they have seen and 
approved the submission draft.

	5.	 A conflict-of-interest statement regarding the authors. 
Where there is none, this should be clearly stated. More 
information about the Journal’s publication ethics can be 
found on the journal webpage: h​t​t​p​s​:​/​/​p​u​b​l​i​c​e​r​a​.​k​b​.​s​e​/​j​e​v​t​m​
/​e​t​h​i​c​s​.

	6.	 A clear statement that the authors follow the ethical guide-
lines as stated on the Journal webpage: h​t​t​p​s​:​/​/​p​u​b​l​i​c​e​r​a​.​k​b​.​
s​e​/​j​e​v​t​m​/​e​t​h​i​c​s​.

Title Page

This should consist of the following:

	•	 Title: This should be concise and reflect the type and 
purpose of the study.

	•	 Authors: These should be listed in order for publication, with 
first name, initials and surname.

	•	 Affiliations: The institution(s) that the authors are affiliated 
with should be listed. Ensure that sufficient information 
is included to identify the authors (full addresses are not 
required).

	•	 Corresponding Author: This individual should be clearly 
identified, along with one full institutional address and email 
address.

	•	 Presentation: The meeting where any of the submitted data 
was presented should be listed.

	•	 Disclosure: To disclose any official information.
	•	 Acknowledgements (Optional): Any acknowledgements that 

you would like to include.

	•	 Conflicts of Interest (Compulsory): A conflict-of-interest 
statement regarding the authors. Where there is none, this 
should be clearly stated.

	•	 Funding Declaration (Compulsory): Any grant funding 
should be listed or it should be noted if no grant funds were 
used.

	•	 Declaration of the Use of Generative AI in the Writing 
Process (Compulsory): Any use or not use of generative AI or 
AI-tools during the writing process should be declared here 
(see Declaration of the Use of Generative AI in the Writing 
Process below).

	•	 Author Contributions (Optional): All authors are expected to 
have substantially contributed to the study and manuscript 
writing (see h​t​t​p​s​:​/​/​p​u​b​l​i​c​e​r​a​.​k​b​.​s​e​/​j​e​v​t​m​/​p​o​l​i​c​i​e​s​).

Main Body
This should consist of text in 12 pts, double spaced with a 
justified margin, written in US English. While each article type has 
specified headings, the use of sub-headings is encouraged to aid 
clarity. These should be formatted as follows:

Main Heading: BOLD, FULL CAPITALS
Sub-Heading: Bold and Italicized, Title Case
Sub-sub-heading: Italicized, sentence case

Abstract
The abstract should be a maximum of 250 words and consist of 
the following headings (but see specific manuscript types below 
for exceptions):

	•	 Introduction
	•	 Methods
	•	 Results
	•	 Conclusions

Keywords
Three to six appropriate keywords should be included.

References
References should follow the Vancouver Style and should be 
noted in the text numerically in sequence within the text, using 
square brackets, e.g.: [1] or [1,2] or [1–3].

Example references:

Stannard W, Rutman A, Wallis C, O’Callaghan C. Central 
microtubular agenesis causing primary ciliary dyskinesia. Am J 
Respir Crit Care Med. 2004;169:634–7.

Tang AL, Diven C, Zangbar B, et al. The elimination of anastomosis 
in open trauma vascular reconstruction. J Trauma Acute Care 
Surg. 2015; In Press. doi: XXXXXXXXXX.

Rasmussen TE, Tai NRM. Rich’s Vascular Trauma. 3rd ed. 
Philadelphia: Elsevier; 2015.

Thamm DH. Miscellaneous tumors. In: Withrow S, Vail D, editors. 
Small Animal Clinical Oncology. 5th ed. St. Louis: Elsevier; 2013.

pp. 679–88.

Where there are more than six authors, the first three should be 
included followed by et al.
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Figures

Images should be provided as TIFF, JPEG or EPS files. Each image 
must have a minimum resolution of 300 DPI (dots per inch):

	•	 Half page width: 1200 pixels (8 inches / 2 * 300 dpi)
	•	 Full page width: 2400 pixels (8 inches * 300 dpi)

However, the recommended resolution is (600 dpi)

	•	 Half page width: 2400 pixels (8 inches / 2 * 600 dpi)
	•	 Full page width: 4800 pixels (8 inches * 600 dpi)

If an image includes text, it must be a minimum of 10-point font, 
preferably in Times New Roman. However, the author must make 
sure that the smallest text size used is perfectly readable on the 
intended page width.

Please upload the images as separate files in the electronic 
submission system. This will allow our staff to evaluate the quality 
of each image separately.

When submitting radiological and other clinical and diagnostic 
images, as well as pictures of pathology specimens or 
photomicrographs, before-and-after images should be taken 
with the same intensity, direction, and color of light.

When submitting photomicrographs, internal scale markers 
should be included. Remember to explain the internal scale as 
well as identify the method of staining in in the figure legend.

If symbols such as arrows, asterisks or letters are used in an 
image, they should contrast with the background. Furthermore, it 
should be explained in the figure legend what they highlight.

All figures must be cited within the text, presented as Figure 1, 
Figure 2a,b, and Figures 1 and 2. Figure legends should be styled 
as follows:

Figure 1 Title of the figure. (a) First sub item. (b) Second sub-item.

Figures should be made as self-explanatory as possible, 
since many will be used directly in slide presentations. Titles 
and detailed explanations belong in the legends—not on 
the illustrations themselves. Remember to always include 
explanations to abbreviations used in the Figure in the Figure 
legend.

Tables

Tables should be created in Microsoft Word using 12 pt, 
preferably using Times New Roman font.

All tables must be cited within the text, presented as Table 1, and 
Table 1 and 2.

Table legends should be styled as follows:

Title 1 Title of the table. Explanation of the data presented in the 
table.

Remember to always include explanations to abbreviations used 
in the table in the table legend or as a footnote to a table.

Supplementary Digital Content

Where manuscripts would benefit from additional content 
(datasets, images, video) that does not necessarily need to be 
included in the published article, supplementary digital content 
(SDC) can be hosted. This includes, but is not limited to, tables, 

figures, or video. Authors should include in their cover letter a 
description of this content and its purpose. All supplementary 
digital content should be cited within the text, presented as  
e.g. Supplementary Table 1, Supplementary Figure 1, 
Supplementary Video 1 etc. Legends to the supplementary 
digital content should be styled in the same way as the figures 
and tables included in the main manuscript.

Declaration of the Use of Generative AI in the 
Writing Process

The guidance below only refers to the writing process, and not 
to the use of artificial intelligence (AI) tools to analyze and draw 
insights from data as part of the research process. We strongly 
recommend not using AI in any analysis and any such use should 
be reported. Not reporting use of AI can cause direct rejection of 
the submission.

Where authors use generative AI and AI-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. AI and AI-assisted 
technologies should not be listed as an author or co-author or be 
cited as an author.

Authors must disclose in their manuscript the use of AI and 
AI-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 THE USE OF 
GENERATIVE AI AND AI-ASSISTED TECHNOLOGIES IN THE WRITING 
PROCESS’. This declaration does not apply to the use of basic 
tools for checking grammar, spelling, references etc. If AI tools 
were used, please include the following statement:

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.

If there is nothing to disclose, please include the following 
statement:

STATEMENT: No generative AI or AI-assisted technologies were used 
during the writing process of this manuscript.

The statement will appear in the published work. Please note 
that authors are ultimately responsible and accountable for the 
contents of the work. The Journal of Endovascular Resuscitation 
and Trauma Management is using dedicated tools for analysis of 
use of AI in submitted articles.

Proofreading After Acceptance

Once your article has been accepted and undergone peer 
review, it will be processed, and you will receive the proofs. The 
purpose of the proof is to check for typesetting or conversion 
errors and the completeness and accuracy of the text, tables 
and figures. Substantial changes in content, e.g., new results, 
corrected values, title, and authorship, are not allowed without 
the approval of the Editor-in-chief.

All proofs should be revised for corrections by both the author 
and the scientific quality editor of JEVTM within five working 
days.

(Continued)



After online publication, further changes can only be made in the 
form of an Erratum, which will be hyperlinked to the article.

Online First

The article will be published online after receipt of the corrected 
proofs. This is the official first publication citable with the DOI. 
After release of the printed version, the paper can also be cited 
by issue and page numbers.

SUBMISSIONS

Types of Articles

We accept the following types of articles, and all of them are peer 
reviewed:

Original Articles
This is a report of a formal basic science or clinical research 
study. Manuscripts reporting unique scientific studies should be 
no longer than 5000 words for the main body of the text (from 
introduction to conclusion, and excluding abstract, references, 
tables and legends). A maximum of 50 references can be 
included.

Manuscripts should consist of the following sections:

	•	 Introduction: This should concisely present the background 
to the problem that the study hopes to answer. An aim 
should be clearly stated at the end of the introduction.

	•	 Methods: This section should be suitably detailed to permit 
replication of the study. Subheadings may be useful in this 
section to help clarify the content in longer papers.
For established methods, appropriate references and a brief 
description are sufficient; but for new methods, appropriate 
details are required.
For human studies, where relevant, these details are generally 
important: eligibility (inclusion and exclusion criteria), 
randomization methods, blinding methods, total consecutive 
patients enrolled, and number of exclusions or dropouts and 
reasons. The regulatory permissions for the study should also 
be detailed, e.g. Institutional Review Board, ethical committee 
etc, including a protocol/registration number.
Where animal research has been undertaken, the institutional 
animal care and use guidelines that have been followed 
should be clearly stated.

	•	 Results: These should involve the reporting of the salient 
positive and negative findings of the study in clear 
language. The use of images, figures and tables are 
encouraged, of which the data should not be duplicated in 
the prose. There is no maximum number of figures or tables, 
but these should be appropriate to the study. Numerical 
results and P values should be reported to three decimal 
places.

	•	 Discussion: This should place the reported study findings in 
the context of the literature. Limitations and future direction 
should also be discussed. Authors must be careful to ensure 
that conclusions are not overstated and are supported by 
data.

	•	 Conclusion: This section should concisely conclude the 
findings of your study.

Original articles should contain a structured abstract with a 
maximum of 250 words.

We recommend that authors use the appropriate Reporting 
Guideline (h​t​t​p​s​:​/​/​w​w​w​.​e​q​u​a​t​o​r​-​n​e​t​w​o​r​k​.​o​r​g​/​) for their study. 
If any checklists are used, they should be included during 
submission.

Editorials
Short, focused Editorials on an important aspect of endovascular 
hemorrhage control are welcomed. These should endeavor to 
bring attention to an important topic, or accompany an article 
published within the Journal. The latter will be invited by the 
Editor. Submitted manuscripts should be a maximum of 1500 
words and can include a maximum of ten references. There is no 
formal structure on this type of manuscript. Abstracts are not 
included.

Narrative Review Articles
This style of article can afford the author considerable latitude in 
examining a pertinent topic in endovascular hemorrhage control. 
The literature should be examined objectively and presented to 
the reader in the context of current understanding. The author 
should be able to synthesize a narrative, which leaves the reader 
with a good understanding of an emerging or controversial topic. 
The author is welcome (and encouraged) to express an opinion, 
but where this is the case, it should be clearly stated.

The submitted manuscript should be no longer than 5000 words 
for the main body of the text (from introduction to conclusion, 
and excluding abstract, references, tables and legends). A 
maximum of 125 references can be included. There is no formal 
structure; however, the use of logical headings/sub-headings 
is important to enable readers to follow the article easily. The 
abstract should also be unstructured and be a maximum of 150 
words.

Systemic Reviews and Meta-Analyses
Where there is a topic within the subject area of endovascular 
hemorrhage control that has a substantial evidence base, a 
Systematic Review with/without a Meta-Analysis is considered 
more appropriate than a narrative review article. These articles 
should follow the methodology established by PRISMA. The 
overall aim is to provide a pooled analysis that enables firm 
conclusions to be drawn on a particular subject.

Submitted manuscripts should be no longer than 5000 words for 
the main body of the text (from introduction to conclusion, and 
excluding abstract, references, tables and legends). A maximum 
of 125 references can be included. Manuscripts should consist of 
the following sections:

	•	 Introduction: This should concisely present the background 
to the problem that the study hopes to answer. An aim 
should be clearly stated at the end of the introduction.

	•	 Methods: This section should be suitably detailed to permit 
replication of the study. Subheadings may be useful in this 
section to help clarify the content in longer papers. For 
established methods, appropriate references and a brief 
description are sufficient; but for new methods, appropriate 
details are required. The complete search strategy, if long, 
could preferably be included as a supplementary digital 
table, rather than text directly under the method section.

	•	 Results: These should involve the reporting of the salient 
positive and negative findings of the study in clear 
language. The use of images, figures and tables are 
encouraged, of which the data should not be duplicated in 
the prose. There is no maximum number of figures or tables, 

(Continued)
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but these should be appropriate to the study. Numerical 
results and P values should be reported to three decimal 
places.

	•	 Discussion: This should place the reported study findings in 
the context of the literature. Limitations and future direction 
should also be discussed. Authors must be careful to ensure 
that conclusions are not overstated and are supported by 
data.

	•	 Conclusion: This section should concisely conclude the 
findings of your study.

Authors should include a PRISMA checklist in their submission. 
The abstract should be a maximum of 250 words.

Tips and Techniques
In the evolving world of endovascular hemorrhage control, the 
advice and opinion of actively practicing clinicians is of great 
importance. Both solicited and unsolicited submissions are 
reviewed, both on major and minor components of endovascular 
techniques. This can be presented in the context of “evidence” 
or just as an opinion. The use of quality images and diagrams 
is encouraged. This type of article permits the author to write 
from experience, rather than from the published literature. 
Articles explaining how to approach certain problems or how to 
accomplish certain maneuvers are welcomed.

The submitted manuscript should be no longer than 1500 words 
for the main body of the text (from introduction to conclusion, 
and excluding abstract, references, tables and legends). A 
maximum of 30 references can be included. Manuscripts should 
consist of the following sections:

	•	 Introduction: This should concisely present the background 
to the problem that the study hopes to answer. An aim 
should be clearly stated at the end of the introduction.

	•	 Methods: This section should be suitably detailed to permit 
replication of the study. Subheadings may be useful in this 
section to help clarify the content in longer papers.

	•	 Results: These should involve the reporting of the salient 
positive and negative findings of the study in clear 
language. The use of images, figures and tables are 
encouraged, of which the data should not be duplicated in 
the prose. There is no maximum number of figures or tables, 
but these should be appropriate to the study. Numerical 
results and P values should be reported to three decimal 
places.

	•	 Discussion: This should place the reported study findings in 
the context of the literature. Limitations and future direction 
should also be discussed. Authors must be careful to ensure 
that conclusions are not overstated and are supported by 
data.

	•	 Conclusion: This section should concisely conclude the 
findings of your study.

The abstract should be unstructured and be a maximum of 150 
words.

Images of Interest
The Journal accepts images of interest accompanied by a 
short commentary. The aim of this section is to demonstrate 
and illustrate an educational message, rather than just to 
demonstrate dramatic pathology. Images can be submitted 
as a multi-panel with a series of scans/photographs in order 
to support the message presented in the narrative. Please 
remember to carefully follow the instructions for figures (h​t​t​p​s​:​/​/​
p​u​b​l​i​c​e​r​a​.​k​b​.​s​e​/​j​e​v​t​m​/​i​n​s​t​r​u​c​t​i​o​n​s​) in this type of publication.

The submitted manuscript should be a maximum of 250 words 
for the main body of the text, references excluded. A maximum 
of five references can be included. There is no formal structure on 
this type of manuscript. Abstracts are not included.

Case Reports
These are short case reports including current literature reviews.

The submitted manuscript should be no longer than 2000 words 
for the main body of the text (from introduction to conclusion, 
and excluding abstract, references, tables and legends). A 
maximum of 30 references can be included. Manuscripts should 
consist of the following sections:

	•	 Introduction: This section should give a brief overview of the 
problem that the case addresses and include a summary of 
the relevant literature related to the case. The introduction 
should end with a single sentence describing the patient 
and the basic condition that he or she suffers from.

	•	 Case Presentation: This section should include relevant 
demographic details such as background information 
about the patient, medical history, details of the patient’s 
symptoms, physical examination, and laboratory/imaging 
results, the confirmed diagnosis and the course of treatment 
or intervention, management, and clinical outcome.

	•	 Discussion: This section should expand on what has been 
said in the introduction, focusing on why the case is 
noteworthy and the problem that it addresses.
This should be followed by a summary of the existing 
literature on the topic that describes the existing theories and 
research findings on the key issue in the patient’s condition. 
The review should narrow down to the source of confusion or 
the main challenge in the case.
Finally, the case report should connect to the existing 
literature, mentioning the message that the case conveys. 
The author should explain whether this corroborates with or 
detracts from current beliefs about the problem and how this 
evidence can add value to future clinical practice.

	•	 Conclusion: This section should concisely conclude the 
findings of your study.

An abstract can be included (a maximum of 150 words) but is 
not compulsory. We recommend that authors use the CARE 
Reporting Guideline for their study. A completed CARE checklist 
should be included during submission.

Letters to the Editor
Letters to the Editor that comment on anything within the 
Journal can be submitted for publication. There is no formal 
structure on this type of manuscript. The submissions should be 
a maximum of 1000 words and can include a maximum of ten 
references. Abstracts are not included.

EVTM-ST Section
Content in this section is published as part of the regular journal 
issues and is curated by the EVTM-ST Senior Editor.

The EVTM-ST Section is designed to support resident and fellow 
education. For each issue, the editors will invite one trainee to 
submit an educational case report. An invited reviewer will then 
provide a brief accompanying editorial. EVTM-ST editors do not 
participate as authors or reviewers for this section.

The section includes a standard case report accompanied by 
relevant figures (e.g. CT scans, angiography, or other pertinent 
imaging). The discussion should conclude with a concise “What 
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I learned” summary or bullet points. The invited reviewer’s short 
editorial forms the final paragraph of the section.

Submissions should be no longer than 1500 words for the main 
body of text (from introduction to conclusion), excluding the 
abstract, references, tables, and legends). A maximum of 30 
references can be included. Manuscripts should consist of the 
following sections:

	•	 Introduction: This section should give a brief overview of the 
problem that the case addresses and include a summary of 
the relevant literature related to the case. The introduction 
should end with a single sentence describing the patient 
and the basic condition that he or she suffers from.

	•	 Case Presentation: This section should include relevant 
demographic details such as background information 
about the patient, medical history, details of the patient’s 
symptoms, physical examination, and laboratory/imaging 
results, the confirmed diagnosis and the course of treatment 
or intervention, management, and clinical outcome.

	•	 Discussion: This section should expand on what has been 
said in the introduction, focusing on why the case is 
noteworthy and the problem that it addresses.
This should be followed by a summary of the existing 
literature on the topic that describes the existing theories and 
research findings on the key issue in the patient’s condition. 
The review should narrow down to the source of confusion or 
the main challenge in the case.
Finally, the case report should connect to the existing 
literature, mentioning the message that the case conveys. 
The author should explain whether this corroborates with or 
detracts from current beliefs about the problem and how this 
evidence can add value to future clinical practice.

	•	 Conclusion/Learning Points: This section should concisely 
conclude the findings of your study and what you learned 
from it.

An abstract can be included (a maximum of 150 words) but is 
not compulsory. We recommend that authors use the CARE 
Reporting Guideline for their study. A completed CARE checklist 
should be included during submission.

Commentary
Commentaries that comment on anything within the Journal 
can be submitted for publication. There is no formal structure on 
this type of manuscript. The submissions should be a maximum 
of 1000 words and can include a maximum of ten references. 
Abstracts are not included.

Conference Proceedings
JEVTM publishes selected work from conferences that are 
formally affiliated with the Journal. Conference affiliation must be 
approved by the Editorial Board, and all associated submissions 
remain under the full editorial responsibility of JEVTM.

In line with COPE’s 2025 guidance, all conference proceedings 
undergo the Journal’s standard double-blind peer-review 
process, even when guest editors are involved. Guest editors may 
assist in managing submissions, but the Editor-in-Chief  
(or a designated Associate Editor) makes all final editorial 
decisions. The Journal may pause or withdraw review if concerns 
regarding research integrity arise.

There is no formal structure on this type of manuscript. The 
submissions should be a maximum of 1000 words and can 

include a maximum of 10 references. Abstracts are not included. 
This type of work must also follow all Journal ethical and 
formatting guidelines.

Copyright Notice

Authors contributing to the JEVTM agree to publish their articles 
under a Creative Commons CC BY 4.0 License. Articles will be 
published immediately after the final corrections of the master 
proof have been made.

Authors retain copyright of their work.

Privacy Statement

The Journal will manage the users’ names and email addresses 
registered for this website exclusively for academic purposes. 
Personal information will not be made available for any other 
purpose or to any other party. Read the JEVTM’s full Privacy Policy 
on the journal webpage: h​t​t​p​s​:​/​/​p​u​b​l​i​c​e​r​a​.​k​b​.​s​e​/​j​e​v​t​m​/​p​r​i​v​a​c​y​.

OPEN ACCESS POLICY

The JEVTM provides immediate open access to all its published 
content. Users do not need to register or pay to read content. 
Authors of content published in the JEVTM retain the copyright 
to their works.

Articles in the JEVTM are published under the terms of a Creative 
Commons CC BY 4.0 license, which permits use, downloading, 
distribution, linking to and reproduction in any medium, 
provided the original work is properly cited. Several articles 
in Volume 7, Number 1 were published under a CC BY-NC 4.0 
license. Licensing and copyright information are indicated on 
each article’s landing page and PDF.

The JEVTM does not charge any author or publication fees.

Authors are encouraged to deposit the final published version 
of their article for self-archiving (author’s personal website) and/
or archiving in an institutional repository immediately upon 
publication.

EDITORIAL POLICIES

Authorship Criteria

All the authors named as such in the manuscript must have 
agreed to authorship, read and approved the manuscript, and 
given consent for submission and subsequent publication of the 
manuscript.

Each author, and any co-authors, must also meet the following 
criteria:

	1.	 All must have made a significant contribution to the design 
of the study, the collection of data, or the analysis and inter-
pretation of data and

	2.	 All must, either by writing or by helping to edit the man-
uscript, have contributed to the design of its intellectual 
content to a significant degree.

Each author must also be able to take responsibility for part of 
the article’s content and be able to identify which co-authors are 
responsible for the remaining parts.
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Author Self-Archiving
Article authors have the right to self-archive the submitted 
(“preprint”) version of the manuscript and the postprint version 
without any embargo period.

Submitted manuscripts and published versions of articles can, for 
example, be archived on:

	•	 the author’s personal website
	•	 the author’s employer’s website and/or institutional 

repository or archive
	•	 non-profit preprint servers or subject-based archives

Preprint Policy
The Journal’s editors allow authors to upload earlier drafts of 
manuscripts/articles on the condition that authors agree to the 
following:

	•	 Authors retain all rights to any previously published version 
and are permitted to submit their updated manuscript to 
the Journal.

	•	 Authors accept that the Journal’s editors cannot guarantee 
full anonymity in the review process, even if the author 
anonymizes the manuscript when earlier versions of the 
manuscript are made available.

If the manuscript is published in the Journal, the author is 
expected to cross-link, with DOI link, the different versions of the 
manuscript/article.

ORCID
The Journal’s editors strongly recommend that authors 
submitting manuscripts register an “Open Researcher and 
Contributor Identifier” or ORCID (h​t​t​p​s​:​/​/​o​r​c​i​d​.​o​r​g​/​).

This registration provides a unique and stable digital author 
identity that ensures that the article is attributed to the correct 
person and improves the searchability of all the author’s 
publications. This helps to ensure that the author receives 
recognition for their work. As a person’s ORCID remains the 
same as long as the account exists, any name changes, change 
of employment, department affiliation or research field do not 
affect the searchability of previous publications. This facilitates 
correspondence between research colleagues.

The Journal’s editors encourage all authors to include ORCID 
along with other author information when the manuscript is 
registered in the system. If the article is accepted, this will be 
published with the article.

Open Data
As research funders’ and universities’ demands for open research 
data become increasingly common, some authors may be 
obliged to make their collected empirical material open and 
available to everyone.

In cases where this applies to the Journal’s authors, the Journal’s 
editors encourage that the material be made available according 
to the FAIR principles (Findable, Accessible, Interoperable, 
Reusable).

The material thus made available must be linked to within the 
submitted manuscript under a special heading. Research data 
should then be made public when the article is published. 

Empirical material obtained from other researchers must be 
referenced in the same way as other scientific sources. For 
further questions about guidelines for handling open data and 
guidelines about how data should be handled and published, 
please contact your university.

Archiving Policy

The Journal’s current and future content, beginning when the 
Journal joined Publicera, is made available via Publicera and 
stored long-term on a secure and central servers at the National 
Library of Sweden. All old material published before JEVTM 
joined Publicera is stored at servers at h​t​t​p​s​:​/​/​j​e​v​t​m​.​c​o​m​, Örebro 
University Hospital and at Lund University. In the event that the 
Journal ceases operations, the Journal’s content on Publicera will 
remain archived at the National Library of Sweden.

Correction and Retraction Policies

The conditions of publication with persistent identifiers such as 
DOIs include that the object published is final and not changed 
without readers being clearly informed of such changes.

Articles published in the Journal can therefore not be changed 
without a) an erratum or b) a change notice being published and 
linked to the original article.

If a factual error in an article is discovered, this should be 
reported to the Editor-in-chief, who decides on possible actions 
and possible corrections.

The Journal encourages post-publication discussion through 
Letters to the Editor or on an externally moderated website 
for review and post-publication discussion of research, such as 
PubPeer (h​t​t​p​s​:​/​/​p​u​b​p​e​e​r​.​c​o​m​/​).

In order to maintain the highest scientific standards, the 
Journal follows strict quality standards:

Upon request, authors should be prepared to send relevant 
documentation or data in order to verify the validity of the 
results presented. This could be in the form of raw data, samples, 
records, etc. Sensitive information in the form of confidential or 
proprietary data is excluded.

If there is suspicion of misbehavior or alleged fraud, the Journal 
and/or Publisher will carry out an investigation following COPE 
guidelines. If, after investigation, there are valid concerns, 
the author(s) concerned will be contacted via their given 
email address and given an opportunity to address the issue. 
Depending on the situation, this may result in the Journal’s 
and/or Publisher’s implementation of the following measures, 
including, but not limited to:

	•	 If the manuscript is still under consideration, it may be 
rejected and returned to the author.

	•	 If the article has already been published online, depending 
on the nature and severity of the infraction, one or more of 
the following measures may be taken:

	 ◦	an erratum/correction may be placed with the article
	 ◦	an expression of concern may be placed with the article
	 ◦	 in severe cases, the article may be retracted

The reason will be given in the published erratum/ correction, 
expression of concern, or retraction note. Please note that 
retraction means that the article is maintained on the platform, 
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watermarked “retracted,” and the explanation for the retraction is 
provided in a note linked to the watermarked article.

Authors have an obligation to correct mistakes once they 
discover a significant error or inaccuracy in their published 
article. The author(s) is/are requested to contact the Journal and 
explain in what sense the error is impacting the article. A decision 
on how to correct the literature will depend on the nature of the 
error. This may be a correction or retraction. The retraction note 
should provide transparency as to which parts of the article are 
impacted by the error.

Reporting Guidelines

Authors are encouraged to follow CONSORT guidelines when 
presenting randomized controlled trials and provide the CONSORT 
checklist at manuscript submission, with an accompanying 
flow diagram illustrating the progress of patients through 
the trial – including recruitment, enrolment, randomization, 
withdrawal, completion and a description of the randomization 
procedure. When reporting on non-randomized trials, the 
TREND guidelines and the TREND checklist should be applied.

The intervention in both randomized and non-randomized trials 
should be described according to the requirements of the TIDieR 
checklist and guide. Submissions must also include the study 
protocol as supporting information, which will be published with 
the manuscript if accepted.

Systematic reviews and meta-analyses should include the 
completed PRISMA flow chart as a cited figure and the completed 
PRISMA checklist should be uploaded with your submission as a 
supplementary file.

For Case Reports, authors should follow the CARE Reporting 
Guideline and a completed CARE checklist should be uploaded 
during submission. This will increase the accuracy, transparency, 
and usefulness of case reports.

All checklists and illustrations mentioned above, which are 
relevant for your study, should be uploaded with your submission 
as supplementary files.

We also recommend that authors look for additional Reporting 
Guidelines available at h​t​t​p​s​:​/​/​w​w​w​.​e​q​u​a​t​o​r​-​n​e​t​w​o​r​k​.​o​r​g​/​ when 
required.

Sponsorship

All financial or in-kind support provided by a sponsor, company, 
funder or other part, must be clearly and fully disclosed by the 
authors. This information should be included on the Title page 
under the heading Funding Declaration.

The role of sponsors, if any, should be declared in relation to 
the study design, collection, analysis and interpretation of 
data, writing of the report and decision to submit the article for 
publication. If funding sources had no such involvement this 
should be stated in your submission.

Advertising Policies

Advertisements on the JEVTM website or any of the EVTM 
platforms do not imply endorsements by the Journal, its editors, 
owners, or affiliated societies. Advertising never influences 
editorial decisions or published content.

Allowed advertising includes professionally relevant material 
such as medical devices, educational tools, conferences, courses, 
and academic job postings.

Not permitted advertisement includes pharmaceutical 
promotions, products with unverified clinical claims, political 
or non–professionally relevant commercial content, or any 
advertisement that conflicts with scientific or ethical standards.

All advertising requests are reviewed by the Journal’s 
administrative team in consultation with the Editor-in-Chief. 
Approval is based on relevance, accuracy, ethical compliance, 
and absence of conflicts of interest. The Journal may decline or 
withdraw advertisements at its discretion.

PEER REVIEW POLICY

Peer Review Policy
The journal uses a double-blind peer-review process to ensure 
the highest standards of scientific integrity, methodological 
rigor, and ethical compliance. Authors and reviewers remain 
anonymous throughout the review. All submissions are screened 
for plagiarism.

Initial editorial assessment
All submitted manuscripts undergo an initial check by the 
Editorial Production team, Sunrise Setting Ltd, to make sure that 
all files have been uploaded in the correct format and that they 
are anonymized, allowing for a double-blinded process. If any 
problems are identified, the authors are requested to upload new 
updated files. The manuscript is then evaluated by an Associate 
Editor to determine whether the manuscript fits the scope of 
the journal, meets basic scientific and ethical standards, and is 
suitable to be sent for peer review. Manuscripts that do not meet 
these criteria may be returned to authors without external review.

Editorial and peer review evaluation
Manuscripts deemed suitable for further review are sent to two 
or more independent expert reviewers. The reviewers could 
either be identified by the Associate editor, or by the reviewer 
selection team at Sunrise Setting Ltd. The reviewers are tasked 
with highlighting the manuscript’s general and specific merits 
and shortcomings, methodological quality, clarity, relevance, and 
contribution to the field, and ethical and reporting standards.

In parallel, the manuscript is also assessed by the journals 
Scientific Quality Editor, who evaluates formal requirements, 
research integrity, ethical compliance, potential biases, and 
adherence to reporting guidelines. Furthermore, JEVTM’s 
Editorial Production team, Sunrise Setting Ltd, check the 
manuscript for plagiarism.

The scientific editorial technical team, including the Editor-in-
Chief, the Scientific Quality Editor, and designated senior editorial 
staff, supports quality control across all submissions and may 
identify concerns requiring additional clarification or revision.

The typical review process is expected to take 4-6 weeks, though 
timelines may vary.

Editorial decision
After all reviews are received, the handling editor synthesizes 
feedback and makes a recommendation to a) accept the 
manuscript for publication, b) ask the author to revise the 
manuscript or c) reject the manuscript. All final editorial decisions 
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are approved by the Editor-in-Chief, who holds ultimate 
responsibility for the scientific and ethical integrity of published 
content.

Conflict of interest due to internal submissions from the 
editorial team
In cases where a manuscript’s author is in some way associated 
with the editorial team, they are excluded from all editorial 
handling of that manuscript. An independent editor is assigned 
to manage the peer-review process. The author’s affiliation with 
the Journal will also be disclosed in the final publication of the 
article under the heading “Conflict of Interest.”

Previously published submissions
The Journal accepts manuscripts that have been previously 
shared as preliminary versions, on personal or institutional 
websites, presented at conferences, or posted in informal 
communications. However, authors must retain copyright for all 
submitted material. Authors also accept that the Journal’s editors 
cannot guarantee full anonymity in the review process, even if 
the author anonymizes the manuscript when earlier versions of 
the manuscript have been made available.

Reviewer selection
	•	 Reviewers must have appropriate subject-matter expertise 

and no conflicts of interest with the authors.
	•	 Reviewers must not be close colleagues, collaborators, 

family members, or members of the same research group as 
any of the authors.

	•	 Reviewers should accept assignments only within their area 
of competence.

	•	 Reviewers should respond to invitations promptly and 
submit completed reviews within a reasonable timeframe.

	•	 Reviewer comments must remain scientific, respectful, 
and unbiased. They should not be influenced by the 
author’s nationality, religious or political beliefs, gender or 
commercial interests.

	•	 Reviewer comments must not contain hostile or provocative 
language, personal criticism, slander or any other 
derogatory comments.

	•	 Confidentiality of the manuscript must be maintained at all 
times.

Complaints and Appeals Policy

Decisions made by the Editor-in-Chief must be considered 
final. Rejected manuscripts will not be reconsidered for 
publication unless there is sufficient cause. Authors may request 
reconsideration in cases where:

	•	 A clerical, administrative, or procedural error is believed to 
have affected the decision.

	•	 Substantial new data have been added that materially 
change the manuscript.

Formal complaints, disputes, or appeals must be directed to 
the Editor-in-Chief directly (tal.horer@regionorebrolan.se). The 
Editor-in-Chief ensures that all concerns are reviewed through a 
fair, thorough, and unbiased process. The Journal follows COPE 
recommendations when handling disputes or concerns related to 
peer review, ethics, or editorial decisions.

RESEARCH AND PUBLISHING ETHICS

Policy For Ethical Oversight

The journal follows the ethical guidelines and best practices set 
forth by the Committee on Publication Ethics (COPE). All cases of 
ethical misconduct will be dealt with in accordance with COPE’s 
recommendations and guidelines.

Ethics and policies
The JEVTM follows guidelines and best practices published by 
professional organizations, including Recommendations for the 
Conduct, Reporting, Editing, and Publication of Scholarly Work in 
Medical Journals by International Committee of Medical Journal 
Editors (ICMJE), and Principles of Transparency and Best Practice 
in Scholarly Publishing (joint statement by Committee on 
Publication Ethics (COPE), the Directory of Open Access Journals 
(DOAJ), the World Association of Medical Editors (WAME), 
and Open Access Scholarly Publishers Association (OASPA)). 
The Journal also follows the guidelines for medical scientific 
publications (Vancouver, Uniform Requirements for Manuscripts 
Submitted to Biomedical Journals – URM - and The International 
Committee of Medical Journal Editors - ICMJE - regulations).

The Journal is committed to maintaining the highest level of 
integrity in the content published. The Journal has a conflict of 
interest policy in place and complies with international, national 
and/or institutional standards on research involving human and 
animal participants and informed consent. The Journal follows 
the COPE recommendations and subscribes to its principles 
on how to deal with acts of misconduct, thereby committing 
to investigate allegations of misconduct in order to ensure the 
integrity of research. The Journal is part of Crossref Similarity 
Check, a service that uses software tools to screen submitted 
manuscripts for text overlap. If plagiarism is identified, the COPE 
guidelines on plagiarism will be followed.

Content published in the Journal is peer reviewed (double blind 
review process). For more information, please review our peer 
review policy (h​t​t​p​s​:​/​/​p​u​b​l​i​c​e​r​a​.​k​b​.​s​e​/​j​e​v​t​m​/​p​e​e​r​r​e​v​i​e​w​).

Ethics statement

All published material will include the following Ethics Statement:

	•	 All the authors named as such in the manuscript have 
agreed to authorship, read and approved the manuscript, 
and given consent for submission and subsequent 
publication of the manuscript.

	•	 The authors declare that they have read and abided by the 
JEVTM statement of ethical standards including rules of 
informed consent and ethical committee approval as stated 
in the article.

Detailed ethical guidelines

Maintaining the integrity of the research and its presentation is 
helped by following the rules of good scientific practice, which 
are outlined here:

	•	 The manuscript should not be submitted to more than one 
journal for simultaneous consideration.

	•	 The submitted work should be an original work. Please 
provide transparency on the re-use of material to avoid the 
concerns about text-recycling (“self-plagiarism”).

	•	 A single study should not be split up into several parts 
to increase the quantity of submissions and submitted 
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to various journals or to one journal over time (i.e. 
“salami-slicing/publishing”).

	•	 Concurrent or secondary publication is sometimes 
justifiable, provided certain conditions are met. Examples 
include translations or a manuscript that is intended for a 
different group of readers.

	•	 Results should be presented clearly, honestly, and without 
fabrication, falsification, or inappropriate data manipulation 
(including image-based manipulation). Authors should 
adhere to discipline-specific rules for acquiring, selecting, 
and processing data.

	•	 No data, text, or theories by others should be presented 
as if they were the author’s own (“plagiarism”). Proper 
acknowledgements to other works must be given (this 
includes material that is closely copied (near verbatim), 
summarized and/or paraphrased), quotation marks (to 
indicate words taken from another source) must be used for 
verbatim copying of material, and permissions secured for 
material that is copyrighted.

	•	 Authors should avoid untrue statements about an entity 
(which can be an individual person or a company) or 
descriptions of their behavior or actions that could 
potentially be seen as personal attacks or allegations about 
that person.

	•	 Authors are strongly advised to ensure the author group, 
the Corresponding Author, and the order of authors are 
all correct at submission. Adding and/or deleting authors 
during the revision stages is generally not permitted, but 
in some cases may be warranted. Reasons for changes in 
authorship should be explained in detail. Please note that 
changes to authorship cannot be made after acceptance of 
a manuscript.

Patient Anonymity and Informed Consent Policy
It is the authors’ responsibility to ensure that a patient’s 
anonymity is protected, to verify that any experimental 
investigation with human subjects reported in the manuscript 
was performed with informed consent and follows all the 
guidelines for experimental investigation with human subjects 
required by the institution(s) with which all the authors are 
affiliated and/or ethical committee processing. Authors are asked 
to comply with the general guidelines for integrity protection, as 
listed by the health ministries in the EU, the EU commission, and 
US Department of Health (see, for example, h​t​t​p​s​:​/​/​w​w​w​.​h​h​s​.​g​
o​v​/​h​i​p​a​a​/​f​o​r​-​p​r​o​f​e​s​s​i​o​n​a​l​s​/​s​p​e​c​i​a​l​-​t​o​p​i​c​s​/​r​e​s​e​a​r​c​h​/​i​n​d​e​x​.​h​t​m​l​). 
Authors should mask patient’s eyes and as well as genital organs, 
as far as possible, and always remove patient names from figures.

Protection of human subjects and animals in research
For original articles in the Journal that report research 
involving animals, the corresponding author must confirm 
that all experiments were performed in accordance with 
relevant guidelines and regulations (i.e. IACUC guidelines and 
federal regulations, or EU guidelines for animal research). One 
recommended document for animal studies is the Animal 
Research: Reporting of In Vivo Experiments (ARRIVE) reporting 
guidelines (PLoS Bio. 2010; 8(6), h​t​t​p​s​:​/​/​d​o​i​.org/ 10.1371/
journal.pbio.1000412)​ .​ ​We encourage authors to follow the RRR 
principles of animal studies in medicine (h​t​t​p​s​:​/​/​w​w​w​.​f​e​a​m​.​e​u​/​w​
p​-​c​o​n​t​e​n​t​/​u​p​l​o​a​d​s​/​F​E​A​M​-​F​o​r​u​m​_​R​o​u​n​d​-​t​a​b​l​e​-​a​n​i​m​a​l​s​_​R​e​p​o​r​t​_​
F​i​n​a​l​.​p​d​f ​).

All studies of human subjects must contain a statement within 
the Methods section indicating approval of the study by an 

institutional review body (i.e. Institutional Review Board or ethical 
committee), and, if appropriate, a statement confirming that 
informed consent was obtained from all subjects if possible. If 
no legally informed consent can be obtained, such as in research 
carried out with human subjects receiving emergency treatment, 
authors should indicate when possible if a waiver of regulatory 
requirements for obtaining and documenting informed consent 
applies.

General statement
Patients have a right to privacy that should not be infringed 
without informed consent. Identifying information, including 
patients’ names, initials, or hospital numbers, should not be 
published in written descriptions, photographs, and pedigrees 
unless the information is essential for scientific purposes and the 
patient (or parent or guardian) gives written informed consent 
for publication. Informed consent for this purpose requires that 
a patient who is identifiable be shown the manuscript to be 
published.

Identifying details should be omitted if they are not essential. 
Complete anonymity is difficult to achieve, however, and 
informed consent should be obtained if there is any doubt. For 
example, masking the eye region in photographs of patients is 
inadequate protection of anonymity. If identifying characteristics 
are altered to protect anonymity, such as in genetic pedigrees, 
authors should provide assurance that alterations do not distort 
scientific meaning and editors should so note.

Ethical approval and informed consent
Authors should include information about ethical approval and 
informed consent, such as “Ethical approval to report these cases 
was given by XXXXX. Written informed consent was obtained 
from xxxx.”

Or, in cases where approval and consent were not provided, 
“Ethical approval was not required. Informed consent was 
not possible because XXXX and the information has been 
anonymized or informed consent was not required.”

All submissions are screened for inappropriate image 
manipulation, plagiarism, duplicate publication, and other issues 
that violate research ethics. Depending on the outcome of these 
investigations, the Journal may decide to publish errata, or, in 
cases of serious scientific misconduct, ask authors to retract their 
paper or to impose retraction on them.

Clinical Trials

The journal follows the International Committee of Medical 
Journal Editors (ICMJE) clinical trials registration guidelines and 
the World Health Organization’s (WHO) definition of a clinical 
trial:

A clinical trial is any research study that prospectively assigns 
human participants or groups of humans to one or more health-
related interventions to evaluate the effects on health outcomes [...] 
Interventions include but are not restricted to drugs, cells and other 
biological products, surgical procedures, radiologic procedures, 
devices, behavioral treatments, process-of-care changes, preventive 
care, etc.

Clinical trials must be registered in a public trial registry at or 
before the onset of patient enrolment. The clinical trial registry 
name, URL and registration number must be included in the 
manuscript under the method section. If the trial is registered 
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EVTM Today: Building Knowledge, Structure, 
and Evidence

Tal M Hörer and David T McGreevy
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Endovascular and hybrid resuscitation has, over a rel-
atively short period of time, become an integral com-
ponent of modern trauma care, vascular emergency 
management, resuscitation, and acute care surgery. What 
initially emerged as a collection of technical solutions 
to specific clinical problems has progressively evolved 
into a broader, coherent clinical concept, now widely 
referred to as EndoVascular resuscitation and Trauma 
Management (EVTM) [1].

Today, EVTM extends well beyond its early appli-
cations in traumatic hemorrhage and ruptured aortic 
aneurysms. It is increasingly applied in the management 
of aortic dissections, spontaneous and iatrogenic bleed-
ing, complications of complex surgical and endovascular 
procedures, and selected medical or cardiogenic emer-
gencies [2,3]. In many institutions, EVTM strategies are 
no longer viewed as experimental or exceptional, but 
rather as part of routine emergency and resuscitative 
care pathways.

Parallel to this clinical maturation, EVTM has devel-
oped into a truly international and multidisciplinary 
movement. Dedicated EVTM meetings continue to 
expand in scope and reach, with the upcoming 10th 
EVTM Symposium in Japan (EVTM Asia) in 2026 and 
Pan-American EVTM in Atlanta in 2027 representing 
important milestones. At the same time, EVTM has 
gained a stable and growing presence within major inter-
national congresses, including those of the European 
Society for Trauma and Emergency Surgery (ESTES), 
the European Society for Vascular Surgery (ESVS), the 
VEITH Symposium, and others. Integrated scientific 
sessions and invited lectures within these forums reflect 
a broader recognition that EVTM is no longer a niche 

interest, but a core component of modern trauma, vas-
cular, resuscitation, and acute care practice.

In parallel, regular EVTM hands-on workshops 
have become a central element of this development. 
Conducted both as independent EVTM initiatives and 
in close collaboration with other scientific societies, such 
as the upcoming focused EVTM mini-workshop with 
ESTES in Stockholm, these activities reflect a growing 
emphasis on practical training, multidisciplinary inter-
action, and the real-world implementation of EVTM 
principles.

With this expansion comes a clear responsibility. 
Clinical experience, scientific data, and conceptual 
development must not only be shared at meetings but 
also systematically published, structured, and critically 
reviewed within a dedicated scientific framework. This 
is the central mission of the Journal of EndoVascular 
resuscitation and Trauma Management (JEVTM). 
The journal is not intended as a platform for individ-
ual devices or isolated techniques, but as a forum for 
EVTM as a comprehensive clinical organizational con-
cept, encompassing strategies, systems of care, physi-
ology-guided resuscitation, endovascular and hybrid 
bleeding control, as well as educational, organizational, 
and implementation aspects [4,5].

The current Online First publications illustrate both 
the breadth and the clinical relevance of this field. 
Contributions range from reports on spontaneous 
subdural and spinal epidural hemorrhage, to sponta-
neous lumbar artery rupture in anticoagulated patients, 
complex postoperative pseudoaneurysms, and the 
role of acute embolization within the EVTM concept. 
Collectively, these studies demonstrate how EVTM 
thinking can be applied across specialties, anatomical 
regions, and clinical scenarios, often in situations where 
rapid, minimally invasive, and physiologically sound 
decision-making is critical.

Looking forward, EVTM is entering a phase where 
the integration and structuring of knowledge become 
increasingly important. This is exemplified by ongoing 
initiatives such as the Artificial Intelligence Textbook of 
Vascular Surgery, which aims to provide a continuously 
updated, structured, and intelligent knowledge platform 
for vascular and endovascular medicine. This ambition 
closely aligns with that of JEVTM, namely, to collect, 

Corresponding author:
Tal M Hörer, MD, PhD, Department of Cardiothoracic and 
Vascular Surgery, Örebro University Hospital, SE-701 85 Örebro, 
Sweden.
Email: tal.horer@regionorebrolan.se
© 2026 The Author(s)
This is an open access article published under the terms of 
the Creative Commons Attribution License (CC BY 4.0), which 
permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.

https://doi.org/10.26676/jevtm.63479
mailto:tal.horer@regionorebrolan.se


Hörer TM and McGreevy DT32

Journal of Endovascular Resuscitation and Trauma Management  Vol. 9,  No. 2,  2025

organize, and critically evaluate a rapidly expanding 
and increasingly complex body of knowledge.

For EVTM to continue to develop as a mature, 
evidence-based discipline, it is essential that clinical 
series, comparative studies, translational research, and 
well-documented case material are systematically pub-
lished and made available to the wider community. 
We therefore strongly encourage colleagues working 
in trauma, vascular surgery, acute care surgery, emer-
gency medicine, and intensive care to consider JEVTM 
as the primary home for their scientific work within this 
domain.

At the same time, we remain committed to the con-
tinuous improvement of the journal itself. This includes 
rigorous peer review, clearer declarations regarding the 
use of artificial intelligence in manuscript preparation, 
and improved transparency concerning conflicts of 
interest. As part of this quality work, an ERRATA sup-
plement will be published with the next issue, and the 
Instructions for Authors have been refined and clarified 
to further strengthen editorial standards.

In this way, EVTM will continue its transition from 
a collection of innovative solutions to a coherent, struc-
tured, and evidence-based clinical framework. JEVTM 
will remain the forum where this development is docu-
mented, critically discussed, and actively shaped.
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Background:  Marfan syndrome is autosomal dominant with ocular, cardiovascular, and musculoskeletal manifesta-
tions. It is caused by mutation that encodes the fibrin gene on chromosome 15. 
Case Presentation:  A 54-year-old man presented to our center with a sudden onset of severe headache followed by 
a gradual loss of consciousness. His medical history was significant for Marfan syndrome. We found a spontaneous 
subdural hematoma in the left frontoparietotemporal area. The patient underwent emergency surgical interven-
tion consisting of excision of the acute lesion and decompressive craniectomy in the left frontoparietal-temporal 
area. A postoperative brain computed tomography scan was conducted, which revealed a reduced midline shift and 
a subdural hematoma drainage. Laboratory investigations and intensive treatment were continued; however, the 
patient’s clinical condition deteriorated progressively.
Conclusion:  This case underscores the rare occurrence of spontaneous acute subdural hematoma in the setting of 
Marfan syndrome, which calls for prompt recognition and surgical intervention.

Keywords:   Marfan Syndrome; Acute Subdural Hematoma; Neurological Complications; Surgical Intervention; Multidisciplinary 
Approach
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INTRODUCTION

Marfan syndrome is an autosomal dominant connective 
tissue disorder caused by mutations in the FBN1 gene 
located on chromosome 15. These mutations result in 
abnormalities in fibrillin-1, a crucial component of the 
elastic fibers that support the structural integrity of con-
nective tissue. The musculoskeletal, cardiovascular, and 
ocular systems are the primary targets of the disorder, 

but its cerebrovascular consequences are increasingly 
recognized. Fibrillin-1 dysfunction leads to aneurysms, 
arterial dissections, and other vascular abnormalities, 
which can lead to ischemia or hemorrhage due to its 
role in preserving vascular elasticity [1].

Subdural hematomas (SDHs) can spontaneously  
happen on their own. However, it has also been docu-
mented in people with vascular anomalies. For instance, 
one study found 129 cases of Marfan syndrome and 826 
patients associated with symptomatic intracranial aneu-
rysms [2]. The first reported case was that of Gabrielle, 
a 5-year-old girl who displayed the classic symptoms of 
Marfan syndrome. Antoine Bernard-Jean Marfan (1858–
1942) first defined the condition [3]. A study found, in the 
databases, that the SNP gene (rs112287730), indicated as 
a genetic variant, has an estimated frequency of 0.1 per 
20,000 in Russia [4]. Marfan syndrome was also found 
to have a prevalence of 6.5 per 100,000 in 2014 and an 
annual incidence of 0.19 per 100,000. An annual increase 
of 1.03% (95% CI: 1.02–1.04; p < 0.001) was observed 
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[5]. In this case study, the aim of this rare manifestation 
of spontaneous SDH in a patient with Marfan syndrome 
is examined, along with the diagnostic and therapeutic 
implications.

CASE REPORT

A 54-year-old man was brought to the emergency depart-
ment by his wife after experiencing a sudden, severe 
headache and gradual loss of consciousness. His medical 
history included an aortic root aneurysm, aortic regurgi-
tation (grade 2–3), mitral regurgitation (grade 3), a tho-
racic aortic aneurysm, prosthetic aortic and mitral valves, 
hypertension (stage 3, controlled), atrial fibrillation, a left 
renal cyst, and gallbladder polyposis. Urgent imaging was 
recommended, and owing to his history and Marfanoid 
features, a cerebral infarction was suspected. He was 
therefore admitted to our center, Moscow City Clinical 
Hospital No. 68, Demikhova V.P. The magnetic resonance 
imaging showed cerebral compression due to a hyper-
tensive subdural hematoma, with no trauma to the left 
hemisphere. Computed tomography (CT) revealed paren-
chymal hemorrhage in the dorsal aspect of the left hippo-
campus, bordering the occipital lobe, with mild perifocal 
edema. We diagnosed the patient with Marfan syndrome 
and a spontaneous subdural hematoma and performed a 
decompressive craniotomy in the left frontoparietotem-
poral area. After excision of the acute lesions, a 120 cm³ 
subdural hematoma was recovered in the left hemisphere (Figures 1 and 2). Postoperative follow-up in the inten-

sive care unit (ICU), the outcomes, and therapeutic inter-
vention were provided, such as cephalosporin that was 
changed to vancomycin after sepsis. The patient remained 
in a critical condition and required continuous respiratory 
support from the eighth day in the ICU; he presented with 
moderate edema and coma; therefore intensive treatment 
was continued. The appointment sheet was modified based 
on clinical and laboratory findings. A transfusion proto-
col was initiated, and anemia monitoring was started, 
with ferric iron exchange and pathogenesis treatment. 
Because of this patient’s prosthetic valve and subarach-
noid hemorrhage, the chosen heparin dose was verified 
by activated partial thromboplastin time every six hours 
to maintain continuous anticoagulant therapy. However, 
no improvement was observed. We recommended active 
antibiotic therapy after the patient presented with fever 
during follow-up, which confirmed sepsis. No improve-
ment was observed. The patient moved from a moderate 
to a severe coma with a Glasgow Coma Score of 5 at the 
time. Despite all concomitant efforts by our team, there 
was no improvement, and the patient died from respira-
tory arrest (Figure 3).

Ethical Approval and Informed Consent

An ethical approval was granted at the Moscow City 
Clinical Hospital No. 68, Demikhova V.P. in Moscow, 
Russia (Ref. number 1857, dated 02.07.1992, No. 

Figure 1  Identification of a spontaneous subdural hematoma in 
the left frontoparietotemporal area. (a) Preoperatory image of a 
cerebral herniation with signs of parenchymal hemorrhage and 
vascular edema. (b) The blue arrow points to a significant acute 
subdural hematoma. (c) The red arrow indicates an area of ​​
cerebral ischemia. (d) A three-dimensional (3D) reconstruction 
of the patient’s skull.

Figure 2   Postoperative images of the patients skull.  
(a) Postoperative, axial CT scan showing remnants of acute 
subdural hematoma and mild narrowing of the left hemisphere. 
(b) Coronal image with decreased transverse cerebral dislocation. 
(c) The blue arrow points towards the formation of a parenchymal 
hematoma in the left posterior occipital region. (d) A 3D 
reconstructive image with the red arrow pointing towards a 
postoperative left temporal decompressive craniotomy.
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2300-1; amended on 06.11.2021). The ethical guidelines 
outlined in Good Clinical Practice in the Declaration of 
Helsinki of the World Medical Association were strictly 
followed, ensuring that each patient provided informed 
consent before participating in the research.

DISCUSSION

Marfan syndrome is an autosomal dominant genetic 
disorder characterized by systemic manifestations that 
affect various organ systems, including the ocular, car-
diovascular, and musculoskeletal systems. The condition 
arises from mutations on the FBN1 gene on chromo-
some 15, which leads to structural abnormalities in con-
nective tissues, especially elastic fibers. Consequently, 
individuals with Marfan syndrome commonly present 
with clinical features such as tall stature, arachnodac-
tyly (elongated fingers), chest deformities, joint hyper-
mobility, and ocular abnormalities, including lens  
subluxation (Figure 4). Acute SDH is a neurosurgical 
emergency involving the accumulation of blood between 
the dura mater and the arachnoid matter. Although typi-
cally caused by traumatic brain injury, it may also occur 
spontaneously, particularly in individuals with vascular 
abnormalities or coagulopathies. Spontaneous SDH is 
often characterized by severe headache, altered levels 
of consciousness, focal neurological deficits, or signs of 
increased intracranial pressure [1,5–7].

A retrospective case series study from 1992 in the 
Dominican Republic examined five patients diagnosed 
with Marfan syndrome. Only individuals aged 10 to 
27 years were officially reported on the island at the 
Pediatric Medical Genetics Unit of the Robert Reid 
Hospital in Santo Domingo City. The patients exhib-
ited classic Marfanoid characteristics, such as mus-
culoskeletal abnormalities, lens subluxation, aortic 
root dilation, and dilatation of vessels for the fibrillin 
gene, holosystolic mitral valve prolapse, left ventricu-
lar hypertrophy in two instances, and systolic clicks in 
two instances [6].

Hemodynamic factors are critical in the management 
of aortic disease in Marfan syndrome. Aortic diam-
eters exceeding 5.0 cm are strongly associated with 
a heightened risk of dissection or rupture. The use of  
β-adrenergic blockers has been advocated since 1971 to 
mitigate hemodynamic stress on the aorta, particularly 
in cases of malignant hypertension [8,9].

Spontaneous SDH associated with severe hyperten-
sion is considered an indicator of end-organ damage 
in hypertensive emergencies. In such cases, treatment 
protocols include administering up to four doses of  
20 mg intravenous labetalol every 10–15 minutes to 
reduce blood pressure from 255/130 mmHg to 180/113 
mmHg while achieving a target heart rate of approx-
imately 61 beats per minute. Additional interventions 
may include 1 g of levetiracetam for seizure prophylaxis 
and 40 μg of desmopressin intravenously to reduce the 
risk of hemorrhage [10–12].

Patients with spontaneous acute SDH, symptoms of 
intracranial hypertension, and cranial nerve dysfunc-
tion, such as abducens nerve palsy, often require emer-
gency hemicraniectomy. Pathological samples may also 
be analyzed to detect atypical cellular changes, such as 

Figure 4  Characteristic features of a patient with Marfan 
Syndrome. Arachnodactyly or (a) lengthy toes and (b) fingers  
of the patient.

Figure 3  Postoperative image of the patient in the ICU where 
he was under mechanical ventilation and periodic monitoring.
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hematopoietic neoplasms, although no such pathologi-
cal findings are typically observed in Marfan syndrome. 
The underlying cause in such cases is likely attributable 
to arterial wall weakness associated with the condition 
[13–16].

However, in a study of 56 patients with acute sub-
dural hematomas, the incidence of low density in the 
hematoma according to the initial CT scan and the 
spontaneous resolution of up to 32% were reported. 
The majority of the patients did not even undergo sur-
gery because of their poor prognosis, and some studies 
found significant differences in the use of antiplatelets 
[7,17].

CONCLUSION

This case underscores the rare occurrence of sponta-
neous acute SDH in the setting of Marfan syndrome, 
emphasizing the need for prompt recognition and surgi-
cal intervention. The patient outcome was unfavorable, 
highlighting the challenges associated with managing 
neurological complications.

Marfan syndrome is considered a volatile syndrome. 
The loss of elasticity and other cardiovascular and arte-
rial changes brought on by its fibrillin gene abnormal-
ity are so severe that they are linked to the aneurysms 
that result in these spontaneous SDHs. Therefore, any 
other type of emergency was expected in the patient’s 
life record, but not this type of SDH. In other words, he 
was treated as professionally as possible using all avail-
able equipment and medical services. From a medical 
perspective, there are questions, but the management of 
Marfan syndrome should be done in conjunction with 
the neurological, emergency, and neurosurgery services 
without neglecting psychiatric consultation.
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Spontaneous Lumbar Artery Rupture: 
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Spontaneous rupture of the lumbar artery is a rare and potentially life-threatening complication, particularly in anti-
coagulated patients. Its diagnosis is challenging due to nonspecific symptoms and rapid progression. We present the 
case of a 78-year-old woman, without prior arterial disease, who developed atrial fibrillation during hospitalization 
and was started on enoxaparin (1 mg/kg every 12 hours). She subsequently developed hemodynamic instability, 
prompting urgent imaging. An initial ultrasound showed a right flank hematoma, and a computed tomography 
angiogram confirmed a retroperitoneal hematoma due to lumbar artery rupture. The patient received aggressive 
resuscitation and hemodynamic support, followed by successful catheter embolization, which stabilized her con-
dition. This case highlights the importance of considering spontaneous lumbar artery rupture in anticoagulated 
patients presenting with unexplained hemodynamic instability. Early diagnosis and timely endovascular interven-
tion can be life-saving and improve outcomes.
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INTRODUCTION

Spontaneous lumbar artery rupture (LAR) is an 
extremely rare clinical condition, with limited informa-
tion about its incidence and underlying mechanisms. 
While massive retroperitoneal hematomas related to the 
rupture of this artery are often associated with trauma 
or retroperitoneal neoplasms, spontaneous rupture 
poses a clinical challenge due to its high morbidity and 
mortality and the difficulty of early and accurate diag-
nosis. Despite technological advances, this condition 
remains complex to identify [1,2].

Over the past decades, an increased incidence of this 
condition has been observed, likely attributable to the 
widespread use of anticoagulant and antiplatelet agents. 
Emerging evidence also suggests associations with unrec-
ognized vascular injuries, underlying coagulopathies, 

and invasive procedures such as hemodialysis. These 
factors contribute to vascular fragility and increase the 
risk of spontaneous bleeding [2,3].

This case report describes a spontaneous rupture of 
the lumbar artery, analyzing its clinical presentation, 
diagnostic strategies, and therapeutic management.

Additionally, possible pharmacological interactions 
that could have influenced the genesis of the event are 
evaluated. These types of reports are crucial for improv-
ing early recognition of the pathology, optimizing 
interventions, and reducing associated morbidity and 
mortality. This is the first case reported in Latin America.

CASE DESCRIPTION

A 78-year-old female patient was admitted to the 
intensive care unit (ICU) after being referred from 
another institution due to dyspnea, mixed respiratory 
symptoms, and respiratory distress. Relevant personal 
history included chronic obstructive pulmonary dis-
ease secondary to heavy smoking (quit 10 years ago), 
hypertension, and venous insufficiency. The patient was 
functionally independent and was receiving pharma-
cological treatment with losartan, acetylsalicylic acid, 
and rescue inhaled beta-2 agonists. Initial evaluation 
identified a superinfection of the underlying pulmonary 
pathology, associated with severe hypercapnia causing 
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gasometric and neurological alterations. Management 
was initiated with non-invasive mechanical ventila-
tion, crisis inhaled therapy, intravenous steroids, and 
antibiotic therapy.

Seventy-two hours after admission, the patient devel-
oped atrial fibrillation with rapid ventricular response, 
for which antiarrhythmic and anticoagulant therapy 
was initiated to prevent embolic disease. Subsequently, 
48 hours after this event, the patient developed refrac-
tory hypotension to fluid resuscitation, tachycardia, 
and the need for vasopressor support. Over five hours, 
a rapid increase in vasopressor requirements was 
observed, associated with an abrupt drop of 2 g/dL  
in hemoglobin levels. Extended physical examination 
revealed a non-pulsatile mass in the right abdomen 
accompanied by a large hematoma (Figure 1a), and the 
focused ultrasound (FOCUS) revealed an image sugges-
tive of a spontaneous hematoma in the right flank and 
hypochondrium (Figure 1b).

A hypovolemic hemorrhagic shock protocol was 
activated, and two emergency red blood cell units were 
transfused.

Emergency angiographic computed tomography (CT) 
confirmed the presence of a right abdominal wall hema-
toma with active bleeding, approximately 20 ​×​ 12 ​×​ 15 cm3,  

and an estimated volume of 2,000 cc, originating from 
the lumbar vertebrae (L) L3–L4 lumbar artery (Figure 
2). The patient was immediately transferred to the 
angiography department, where embolization was per-
formed with microparticles (150–250  µm), occluding  
the distal portion of L4 up to its origin. Additionally, 
collateral filling of the L5 lumbar artery was identified, 
which was also embolized using microparticles and  
2 ​×​ 8 mm coils. More microparticles were applied to 
ensure hemostasis (Figure 3).

After the procedure, the patient was returned to the 
ICU with a progressive decrease in vasopressor support 
requirements. Adequate control of hemoglobin levels 
was achieved, with an expected increase after the trans-
fusion. During the next 72 hours, strict monitoring of 
hemoglobin levels and hematoma size was performed, 
without evidence of rebleeding.

The resolution of the hypovolemic shock was sat-
isfactory, allowing the patient to stabilize. This case 
highlights the importance of a rapid, multidisciplinary 
approach in critically ill patients with spontaneous hem-
orrhagic complications. The use of advanced diagnostic 
techniques and timely therapeutic intervention resolved 
the underlying cause of the shock and improved the 
patient’s clinical outcome.

Figure 1  (a) Photograph of patient in left lateral decubitus position. Ecchymosis is observed 
from the flank to the iliac crest and the right gluteal ridge. The pink dotted lines correspond 
to the palpable non-pulsatile mass of the forming hematoma. (b) Ultrasound image of the 
abdominal wall showing different acquisitions (1, axial acquisition of the lesion, 2, longitudinal 
acquisition, 3 and 4 acquisitions with vascularization using color Doppler technique where 
absence of vascularization is identified). The image has characteristics of mixed echogenicity, 
with a fluid-fluid level inside, with an anechoic zone suggesting a component of the collection 
consistent with a recently formed hematoma, having an approximate volume of 1,464 ml. 
In image 5, an extended field acquisition is made where the extent of the collection can 
be distinguished, as well as its relationship with the superficial structures of the abdominal 
wall, observing that it is immersed in the muscular tissue of the abdominal wall (A, skin and 
subcutaneous tissue; B, right abdominal oblique muscles; C, abdominal wall collection).
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Ethical Approval and Informed Consent

Ethical approval to report these cases was given by the 
ethics committee of the institution. Written informed 
consent was obtained from the patient.

DISCUSSION

Retroperitoneal hematomas are frequently associated 
with conditions such as retroperitoneal neoplasms (in 
the kidney and adrenal glands), abdominal aortic aneu-
rysms, traumatic vascular injuries, and coagulopathies 
[1,2]. However, they can also occur in the absence of 

these underlying factors. Notably, cases have been 
reported in patients with end-stage renal disease on 
hemodialysis, often under anticoagulant therapy [3]. 
The exact mechanism of spontaneous LAR is not fully 
understood; however, advanced age, renal failure, and 
anticoagulant therapies are well-documented risk fac-
tors [3,4]. Additionally, factors such as prolonged supine 
position and iliopsoas muscle strain may contribute to 
the development of this condition [5].

The first documented case of spontaneous LAR 
was reported by Hodin in 1969, involving a 72-year-
old patient with chronic renal failure on hemodialysis, 
where heparin was identified as a key risk factor [1–6]. 
Transcatheter arterial embolization was crucial in con-
trolling the bleeding.

Since then, subsequent studies have highlighted 
the importance of this technique in managing LAR. 
Yamamura et al. reported on four Japanese patients with 
spontaneous retroperitoneal bleeding, three of whom 
were treated with transcatheter embolization and one 
with surgical hemostasis [7]. Kim et al. conducted a 
review of 11 cases, observing a median age of 62 years, 
predominantly men, with renal failure or renal support 
therapy as common factors [8]. Clinical manifestations 
of bleeding are diverse and nonspecific, posing a high 
risk to life. Spontaneous retroperitoneal hemorrhage 
can present with symptoms such as acute abdominal or 
lumbar pain, nausea, vomiting, abdominal distension, 
bowel obstruction, unexplained hypovolemia, anemia, 
unexplained limb swelling, abnormal sensations (pares-
thesias), compression of the femoral nerve causing paral-
ysis of a lower limb, muscle weakness, decreased knee or 
thigh reflexes, and/or increased intra-abdominal pressure 
associated with abdominal compartment syndrome [8].

Regarding the relationship between the genesis of 
spontaneous hemorrhage and the use of anticoagulants, 
spontaneous retroperitoneal hematoma secondary to 
lumbar artery bleeding in a patient treated with enox-
aparin is a severe, rare complication with few scientific 
reports. However, those reported can be potentially 
fatal [8,9].

Enoxaparin, a low molecular weight heparin, is 
widely used for the prophylaxis and treatment of 
thromboembolic diseases, but its use may be associated 
with significant bleeding events, especially in patients 
with risk factors such as renal insufficiency, advanced 
age, and the concomitant use of other anticoagulants 
or antiplatelets [7]. Recent scientific studies have evalu-
ated the potential benefit and superiority of clopidogrel 
use in patients requiring anticoagulant management 
compared to acetylsalicylic acid, particularly in terms 
of minimizing bleeding risk. Results suggest that clopi-
dogrel may be a safer option in certain clinical contexts 
due to its hemorrhagic risk profile [10,11].

Management of retroperitoneal hematoma second-
ary to enoxaparin includes the immediate suspension  

Figure 2  Abdominal angiographic-CT scan. Simple phase 
coronal (a) and axial reconstruction (b) acquisitions; venous 
phase coronal (c) and axial reconstruction (d); late phase 
coronal (e) and axial reconstruction (f). The yellow circle 
circumscribes changes in the fat of the infra-renal region 
specifically in the inter-fascial space of the right lumbar 
region. This corresponds to the area marked with blue arrows 
indicating the ipsilateral lumbar vessel identified in the other 
acquisitions with findings compatible with fat inflammatory 
phenomena that correlate with the findings of active bleeding 
in the abdominal wall collection area. In the anterolateral 
region of the abdomen, including the oblique muscles of the 
abdominal wall, a large collection consistent with a hematoma 
with signs of recent and active bleeding is identified. This 
is visualized from the simple acquisition (the hematoma is 
identified in panels a and b marked with a red asterisk, and 
in panels d and f with a yellow asterisk), which become more 
evident with signs of active bleeding better observed in venous 
and late acquisitions (panels c–f marked with a yellow arrow). 
This bleeding originates from lumbar vessels, specifically the 
lumbar vessel of the L5 segment on the right side, marked with 
blue arrows visualized in panels c, d, and f.
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of the anticoagulant and correction of the coagulopa-
thy. In cases of hemodynamic instability, fluid resusci-
tation and blood transfusions may be required. Arterial 
embolization via angiography is an effective and less 
invasive therapeutic option compared to surgery, espe-
cially in cases of active bleeding from the lumbar artery,  
as was the sequence of therapeutic events described in 
our patient [12]. Surgical intervention may be neces-
sary in cases of persistent clinical deterioration when 
embolization is not feasible or unsuccessful, and addi-
tionally when abdominal compartment syndrome 
develops [9].

It is crucial to closely monitor patients receiving  
enoxaparin treatment, especially those with risk factors, 
to detect early signs of retroperitoneal bleeding, such as 
abdominal pain, hypotension, and decreased hematocrit 
levels [3,12]. CT is the imaging modality of choice to con- 
firm the diagnosis and guide therapeutic management 
[3]. In 2004, Isokangas et al. published the experience 
of a hospital with endovascular treatment in retroperi-
toneal hemorrhages secondary to anticoagulation [12]. 
In 10 consecutive cases, digital subtraction angiography 
revealed bleeding sites in the lumbar artery (4 cases), 

branch of the internal iliac artery (3 cases), and multiple 
sites (3 cases). The diagnostic orientation was premature 
based on abdominal aortic angiography. Embolization 
was successful in 89% of cases, while previous surgical 
interventions failed to control the bleeding.

From a scientific perspective, although information on 
the incidence, diagnosis, and management of this pathol-
ogy remains limited, the reported cases and available liter-
ature, along with our experience as a level IV care center, 
underscore the importance of considering spontaneous 
LAR as a differential diagnosis in anticoagulated patients 
presenting with progressive anemia and hemodynamic 
instability without evident sources of macroscopic bleed-
ing [1,5].

This reinforces the need for a multidisciplinary 
approach and the use of advanced techniques such as 
transcatheter embolization to improve clinical outcomes 
[4,7]. Based on our experience, it is suggested that in 
patients with risk factors for over-anticoagulation  
and pharmacological interaction, monitoring of anti-Xa 
levels should be performed. Furthermore, attention 
should be given to the appearance of new ecchymoses in 
the absence of trauma, predominantly in the abdominal 

Figure 3  Abdominal arteriography showing lumbar branches indicated by 
purple arrows, the L4 lumbar branch with the continuous purple arrow and the 
L5 lumbar branch with the dotted purple arrow (a). Direct cannulation of the L4 
branch revealed an anastomotic arch with L5 and the presence of bleeding from 
the L5 lumbar branch (red arrows) (b), hence embolization was performed with 
microparticles (150–250  µm) (yellow circle) (c). Additionally, embolization was 
performed with coils and microparticles in the L5 lumbar branch (yellow arrow) (d), 
successfully achieving hemostatic control.
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wall and lumbar dorsum region, in order to make a 
rapid and early approach and management.

CONCLUSION

The spontaneous rupture of the lumbar artery is a rare 
but potentially fatal complication in anticoagulated 
patients, requiring early diagnosis and timely manage-
ment through a multidisciplinary approach. This case 
highlights the critical role of advanced techniques, such 
as transcatheter embolization, in controlling bleed-
ing and improving clinical outcomes. Additionally, it 
emphasizes the importance of carefully evaluating drug 
interactions, rigorous monitoring in patients at risk of 
over-anticoagulation, and opting for personalized strat-
egies in the selection of antiplatelet agents to minimize 
the risk of severe hemorrhagic complications.
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Background:  Spontaneous Spinal Epidural Hematoma (SSEH) is a rare emergency in the general population. It is an 
even rarer entity in the pediatric population.
Case Description:  We report two cases: a 15-month-old boy with SSEH, who was presenting with irritability, acute 
pain, and a 3-year-old girl who presented with left-sided Horner’s syndrome and pain in the left upper extremity. 
Both patients were misdiagnosed upon admission. At 10 months and 2 months, respectively, after surgery, decom-
pressive surgery was recommended as soon as possible, but this is normally carried out 12 to 24 hours after onset.
Conclusion:  The clinical presentation of SSEH is atypical and highly difficult to diagnose in children, especially in 
infants and toddlers. SSEH should always be included in the differential diagnosis when children present with acute 
back and neck pain, irritability, and uncontrolled crying.
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INTRODUCTION

Spontaneous spinal epidural hematoma (SSEH),  
also known as idiopathic spinal epidural hema- 
toma, refers to a spontaneous or cryptogenic spinal 
cord compression caused by the collection of blood 
in the spinal epidural space without obvious predis-
posing factors.

Anticoagulant therapy, therapeutic thrombolysis, 
hemophilia and factor XI deficiency, long-time aspi-
rin use as a platelet aggregation inhibitor, cocaine 
abuse, vascular malformations, and Paget disease are 

all suggested predisposing factors connected with 
SSEH [1–3].

SSEH is a rare neurosurgical emergency occurring 
in all age groups, especially among middle-aged and 
elderly patients [4]. Its age distribution shows bimodal 
peaks at 15 to 20 and 65 to 70 years [5]. It represents 
40% to 50% of all spinal epidural hematomas with a 
male-to-female ratio of 1.4:1.1 [4]. The annual inci-
dence of SSEH is estimated at an approximate 0.1 per 
100,000 patients [6,7].

SSEH is mostly acute but may also be chronic, 
spanning months or years. According to the literature, 
chronic forms located in the lumbar spine are rarely 
described. Chronic lesions in other levels of the spine 
have shorter progression of neurological deficits [8].

SSEH is an even rarer entity in infants, with mostly 
case studies published in the literature. Within the pedi-
atric population, especially in infants, presentation is 
commonly atypical and without remark. This review 
seeks to help raise a high index of suspicion and alert-
ness on the side of parents, emergency physicians, and 
neurosurgeons to this treacherous and morbid pathol-
ogy for effective and timely management.
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Ethical Approval and Informed Consent

Prior to the commencement of the study, ethical approval 
was obtained from the following ethical review board: 
The Ethics Committee of the Morozoskaya Children’s 
City Clinical Hospital, Moscow, Russia. No. Reference 
L035’00115-77/00096790, 103, February 2, 2015. 
The CARE checklist has been followed. The study 
was carried out according to the latest revision of the 
Helsinki Declaration regarding medical research involv-
ing human subjects. The written informed consent was 
obtained from their parents or legal guardian. All pro-
cedures were in accordance with the ethical standards 
of the responsible committee on human experimenta-
tion (institutional and national) and with the Helsinki 
Declaration of 1975, as revised in 2008.

CASE REPORT 1

Here, we report the case of a 15-month-old toddler who 
presented to our institute with acute pain, weakness, 
and refusal to stand or walk. His medical history was 
without remark. A computed tomography (CT) scan of 
his head revealed no intracranial pathologies. He was 
examined by a neurologist in the emergency depart-
ment. It was not possible to examine his gait due to the 
child’s negative response; he could not sit nor stand up 
on his own. Nuchal rigidity was presumed upon assess-
ment. Muscle tone and reflexes on the right side were 
increased. The primary diagnosis on transfer to an 
infectious disease hospital was unspecified meningitis or 
acute post-infectious cerebellitis.

He was transferred back to our institute after he 
was evaluated by a magnetic resonance imaging (MRI) 
scan of the spine that revealed a lesion at C6–Th3. The 
lesion formation (suggestive of an epidural hemor-
rhage due to rupture of a vascular malformation) with 
dimensions up to 10 ​×​ 14–19 ​×​ 48 mm2 (about 4 ml) 
was determined dorsally. It spread to the intervertebral 

foramina on the right at the C7–Th3 level and on the 
left at the Th2–Th3 level, without reliable signs of any 
solid composition.

The spinal cord was compressed and displaced anteri-
orly at the same level (Figure 1a). The spinous processes 
of C6–Th4 were dissected with a Misonix BoneScalpel. 
An epidural hematoma was observed upon dissection. 
Retractors were placed in between the spinous pro-
cesses. The hematoma was entirely removed. The spi-
nous processes were fixed with absorbable sutures.

Histopathological findings revealed clusters of lysed 
red blood cells, cellular detritus, and adipose tissue 
with adjacent structures resembling the walls of large- 
caliber vessels with pronounced deformed and fibrous 
walls with diffuse polymorphocellular infiltration and 
foci of hemorrhages. Vessels of a smaller caliber were 
visualized perifocally, their lumens were dilated, and 
the endothelium was flattened. Histochemical staining 
according to the Weigert method did not reveal elastic 
membranes in the structure of the vessel walls. These 
findings were consistent with spinal lymphangioma. 
An MRI the next day revealed complete removal of the 
lesion and decompression of the spine. A CT scan with 
contrast following the MRI showed no residual vascular 
malformations (Figure 1b). Neurological examination 
after surgery revealed mild left-sided hemiparesis. The 
patient showed a remarkable improvement in muscle 
strength and tone 3 months after the surgery and reha-
bilitation. At the 10 month follow-up, the boy could 
stand and walk independently with no neurological 
deficits.

CASE REPORT 2

A 3-year-old girl woke up in the middle of the night 
complaining of pain in her left hand radiating to the 
neck, as well as pain in the lumbar region and left half 
of the sternum. The next day she developed ptosis, 

Figure 1  (a) Sagittal T2 weighted images using magnetic resonance imaging (MRI) revealing a dorsal 
epidural lesion at C6–Th3 pre-operatively. See blue arrow and yellow line. (b) A post-operative  
MRI scan showing no evidence of residual vascular malformations 10 months post-surgery.
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miosis, and enophthalmos. She was examined by a 
pediatrician in the emergency department and was diag-
nosed with myalgia. She was given ibuprofen and sent 
back home after her parents refused admission to the 
hospital. On the third day, she was admitted to the 
ophthalmologic department after symptoms persisted 
and was consequently transferred to the neurological 
department. Her vital signs were normal and without 
remark. Her consciousness was clear with no cranial 
nerve abnormality. No nystagmus was noted. There was 
no papilledema on eye fundi examination. There was 
no deficit in motor function, muscle power, and deep 
tendon reflexes. The sensory examination revealed no 
disturbance. Laboratory tests, including a full blood cell 
count and coagulation profile, were without remark. 
Electroencephalography and electromyography findings 
were evaluated and found to be normal. An MRI and a 
contrast CT scan of the cervical spine revealed an extra-
dural intramedullary lesion at the C7–Th4, with com-
pression of the spinal cord (Figure 2a). She was urgently 
transferred to the neurosurgical department. The fol-
lowing day, the child was operated on with the help of 
intraoperative neurophysiological neuromonitoring. A 
Th1 to Th2 hemilaminectomy was performed, and 5 ml 
was evacuated from the epidural hematoma. A malfor-
mation of pulsating blood vessels was discovered, coag-
ulated, and a sample was taken for histopathological 

examination. The pathology report showed evidence 
of an arteriovenous malformation. Postoperatively, 
deep tendon reflexes in the right upper extremity were 
increased. On the 2-month follow-up after surgery, the 
child had no neurological deficits (Figure 2b).

DISCUSSION

A clear pathogenesis of SSEH still remains unknown, 
notwithstanding the fact that there are several theories 
explaining the onset and course of this pathology. It is 
widely considered that the bleeding springs from the 
epidural veins. It is asserted that the valveless verte-
bral venous plexus burst under increased intrathoracic 
and intra-abdominal pressure resulting from Valsalva 
maneuvers, coughing, sneezing, etc. A rupture of the 
vessels at the so-called “locus minoris resistentiae” of 
the plexus in the dorsal epidural space is caused by the 
pressure transmitted through the abdominal and ret-
roperitoneal veins [6,9,10]. It is worth noting that the  
pressure of the epidural venous plexus is lower than the 
intrathecal pressure. Miyagi and Kamikaseda expressed 
the same idea of an arterial origin of SSEH leading to the 
fast accumulation of blood and its accompanying neuro-
logical deficits [11,12].

In children, bleeding may be due to rupture of small 
vascular malformations such as venous angiomas, 

Figure 2  (a) Sagittal T2 weighted images using magnetic resonance imaging (MRI) showing an 
elongated lesion (yellow arrow) in the dorsal region of the spinal epidural space from the level of 
C7 to Th4 with compression of the spinal cord without edema pre-operatively. (b) A post-operative 
MRI scan with contrast showing a complete removal of the lesion 2 months post-surgery.
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hemangiomas, or epidural varices. The bleeding sites 
in adults are C7, the lower thoracic spine, and L1. 
Conversely, C5 to T1 levels are the major sites of SSEH 
in children. The hematomas are usually located dorsally, 
which is anatomically congruent with the location of 
the venous plexus [13,14].

CLINICAL PRESENTATION AND DIAGNOSIS

Presentation of SSEH in children highly differs from 
the somewhat clear presentation in adults. Generally, 
patients may first present with acute onset of pain 
localized in a region of the spine and then neurological 
deficits such as acute or chronic spinal cord or cauda 
equina compression, motor and/or sensory function loss, 
radicular paraesthesia, and episodes of transient lower 
extremity paralysis. In the pediatric population, there 
are no concrete symptoms that point towards SSEH. 
Infants mainly present with irritability, restlessness, and 
uncontrolled crying, while older children may present 
with acute back pain, weakness, and paresthesia [15]. 
Torticollis can also be seen in infants [16,17]. The differ-
ential diagnosis includes spinal epidural abscess, patho-
logical vertebral fracture, vascular spinal syndromes like 
a dissecting aortic aneurysm, intrinsic or extrinsic cord 
tumor, unwitnessed or minor trauma, spinal cord isch-
emia, disc disease, Guillain–Barré syndrome, transverse 
myelitis, and congenital abnormality of the spinal cord 
such as a syrinx [18].

ETIOLOGY

The etiologies of SSEH include blood-clotting disorders, 
neoplastic tumors or leukemia, vascular malformation, 
or spinal procedures such as lumbar puncture. In the 
study by Lo, it was estimated that only 11% of all intra-
medullary cavernous malformations discovered were 
present in the pediatric population. It is also thought 
that cavernous vascular malformations may appear at 
several locations in the spine of children. Children are 
found to present with acute symptoms more often than 
adults and have more rapid decompensation from their 
cord injury [15,19].

MRI Investigation

Avrahami et al. in their case report revealed that myelog-
raphy is unnecessary, invasive, and that a CT scan pro-
vides a less suggestive image of epidural hematomas. 
They concluded that spinal epidural hematoma appears 
isointense on T1-weighted images and heterogeneous 
with the spinal cord in T2-weighted images within the 
first hours after clinical presentation. The hematoma 
may later become hyperintense and homogeneous in 
T2-weighted images. MRI of the whole spine is a gold 
standard for diagnosing SSEH and is taking over the 
place of CT with contrast. The length and extent of the 
epidural hematoma can also be assessed on MRI [16,20].

LABORATORY TESTS

Laboratory tests are done to exclude predisposing 
pathological factors and coagulation disorders. They 
include a full blood count, platelet count, and coagula-
tion panel [21].

MANAGEMENT AND PROGNOSIS

SSEH is mainly managed by timely surgical decompres-
sion and evacuation of the epidural lesion followed by 
rehabilitation. Conservative treatment is employed when 
there are minimal or no neurological deficits or when 
evidence of an early resolution is seen. Spontaneous 
recovery may also occur. There are theories of fatty are-
olar tissue of the epidural space, which contains a rich 
vascular network, allowing rapid reabsorption of blood 
and the draining of the hematoma through the interver-
tebral foramen [10,22,23].

Decompressive laminectomy, which may damage the 
spinal ligaments, and laminotomy are employed for surgi-
cal management. It is recorded in the literature that lam-
inectomy, especially in the pediatric population, leads to 
spinal instability and deformity [7,24,25]. Laminectomy 
with hematoma evacuation is the most effective decom-
pressive approach for epidural hematomas. It can be 
single level or more depending on the extent of the hema-
toma [26,27].

A proper prognosis is made by thoroughly analyzing 
the MRI imaging, evaluating the size and length of the 
lesion, and the size of the spinal cord edema. Spinal cord 
edema may be because of the compression of draining 
local venous paths and circulation and is proportionate 
to severe neurological deficits preoperatively and unfa-
vorable prognosis postoperatively [28,29,32].

The interval from initial ictus to surgery, the degree 
of neurological deficits, and the length of the lesion are 
key to outcome and prognosis. Lawton et al. demon-
strated in their study that it was extremely difficult to 
provide a time range for surgical management after the 
onset of SSH [28–30]. However, they recommended 
rapid decompressive surgery for better neurological 
recovery [31–33].

CONCLUSION

SSEH affects all age groups, and patients generally present 
with acute back pain and cord compression symptoms. In 
the pediatric age group, specifically in infants, presentation 
is quite atypical and without remark. In up to 28% of all 
cases, the initial diagnosis is incorrect, such as in our case. 
MRI is the modality of choice for diagnosis. SSEH is in 
the cervico-thoracic region in children. Surgery within the 
first 12 to 24 hours provides a better prognosis, and man-
agement in children has better outcomes. Management 
is mainly surgical decompression followed by complete 
rehabilitation. A spinal angiography after surgery is highly 
recommended to exclude any residual lesions.
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Background:  A pseudoaneurysm (PSA) is a focal arterial dilation caused by blood leakage from a vessel, forming a 
localized hematoma enclosed by a fibrin wall. Unlike true aneurysms, PSAs lack involvement of all vessel wall layers. 
Rare in peripheral arteries, they cause life-threatening complications if untreated.
Case Report:  We report a case of a 42-year-old male who developed a left brachial artery PSA following surgical 
removal of a titanium elastic nail. The patient presented with a 6-month history of a pulsatile swelling. Imaging 
revealed a fusiform PSA with partial thrombotic occlusion. Surgical excision was performed, and the brachial artery 
reconstructed with a great saphenous vein interposition graft.
Conclusions:  Brachial artery PSAs are uncommon and result from trauma or surgical intervention. Treatment 
involves open surgical repair with vein grafting. Alternative approaches, including endovascular stent grafting and 
coil embolization, may be viable. Early diagnosis and tailored management are essential to prevent complications.
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INTRODUCTION

An aneurysm is an abnormal focal arterial dilation, 
with an increase in diameter by at least 50% compared 
with the adjacent non-affected arterial segment. This 
may result from vessel wall weakness due to proteolytic 
pathways, inflammation, or loss of the arterial matrix. 
A pseudoaneurysm (PSA), or a false aneurysm, forms 
when blood leaks from the vessel and creates a local-
ized hematoma. PSAs usually occur secondary to arte-
rial punctures or trauma, and mimic a true aneurysm in 
morphological presentation, but they lack involvement 

of all three vessel layers. Instead, they are enclosed by a 
clot-derived fibrin wall, which is weaker than the wall 
formed by a true aneurysm [1,2].

PSAs are a rare entity, and in peripheral locations such 
as the brachial artery, even more so. They can be limb and 
life threatening, often leading to thromboembolic com-
plications, hemorrhage, edema, ischemia, and nerve com-
pression, if left untreated, and warrant early diagnosis and 
management. In the absence of distal neurovascular com-
pression, brachial artery PSAs measuring 2 cm or less may 
be asymptomatic. When symptomatic, the initial presenta-
tion is that of a tender, pulsating mass with possible nerve 
injury or compression, requiring emergency investigation 
and appropriate treatment to prevent complications [3].

We present here a case of a 42-year-old male patient 
who presented with a massive left brachial artery PSA 
that developed following left upper limb surgery. We 
managed it by successful surgical excision of the PSA.

Ethical Approval and Informed Consent

Ethical approval for the retrospective case report was 
given by the Institutional Ethics Committee of Bhaikaka 
University. Written informed consent was obtained from 
the patient for the use of clinical images and publication 
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of the case report without revealing any personal infor-
mation or identification.

CASE REPORT

A 42-year-old male, with no known comorbidities or 
addictions, presented with complaint of a painless, slow- 
growing swelling over the lower end of the left arm for 
6 months. The patient had a history of surgery of the 
left arm for a fracture of the left humerus for which 
the patient underwent humeral titanium elastic nailing 
(TENS). The TENS was removed surgically 1 year ago, 
following which the patient developed his complaints. 
Initially, the patient complained of a small nodular 
swelling, which had started to significantly grow in size 
over the past 6 months. Upon examination, there was a 
solitary, irregularly shaped, non-tender, pulsatile swell-
ing over the anteromedial aspect of the left arm, mea-
suring 15 cm x 10 cm in size, with a palpable thrill, with 
no distal neurovascular deficit or restriction of mobility 
in the left upper limb (Figure 1).

Radiograph of the left upper limb depicted an old-
healed fracture of the left humerus with a soft tissue 

mass arising in close relation to the humerus. The 
patient underwent a computed tomography angiog-
raphy (CTA) of the left upper limb. The results were 
suggestive of a contrast-enhanced fusiform outpouch-
ing arising from the brachial artery, with a surround-
ing mixed density non-enhancing area, suggestive of 
a brachial artery PSA with surrounding hematoma 
formation (Figure 2), along with partial thrombotic 
occlusion of the brachial artery distal to the PSA and 
proximal part of the ulnar artery.

Based on the clinical findings and the CTA report, 
the patient was taken up for surgical excision of the 
PSA. The left brachial artery was exposed superior and 
inferior to the swelling, and proximal and distal con-
trols of the brachial artery were taken. The incision was 
extended along the anterior margin of the swelling; the 
PSA was exposed completely and thereafter excised. A 
long segment of calcified thrombus was evacuated from 
the distal segment of the brachial artery and proximal 
ulnar artery. Brachial artery repair was done with a 
great saphenous vein interposition graft, with an end-
to-end anastomosis using a 6-0 polypropylene suture. 
Normal distal circulation was ensured (Figure 3).

Figure 1  Clinical image showing a massive swelling over the left arm. (a) Medial aspect.  
(b) Anterior aspect.

Figure 2  Computed tomography angiography (CTA) of the left upper limb. (a) CTA of the left 
upper limb showing enhancing aneurysmal dilatation (dashed white arrow) arising from the left 
brachial artery (solid white arrow). (b) CTA of the left upper limb – Virtual Reality image showing 
fusiform aneurysmal dilation (dashed white arrow) arising from the left brachial artery.
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Following the procedure, the patient made an 
uneventful recovery and was discharged two days later. 
Subsequent Doppler scanning upon follow-up revealed 
no residual abnormalities and good flow in the left 
upper limb, and no evidence of leakage or vascular 
insufficiency, as well as no neurovascular deficits.

DISCUSSION

A PSA is defined as a collection of blood secondary to 
leakage of blood from an artery into the surrounding tis-
sue, resulting in a pulsatile hematoma encapsulated by 
fibrous tissue. It commonly results from arterial puncture, 
trauma, or infection. Unlike true aneurysms, which involve 
all layers of the vessel wall, PSAs involve only two of the 
three. PSAs can be iatrogenic or non-iatrogenic, caused by 
arterial access during endovascular procedures, open sur-
gery, blunt or penetrating trauma, infection, degenerative 
lesions, or catheter-based interventions [4].

Brachial artery PSAs, like the other peripheral PSAs, 
can be caused by blunt or penetrating trauma, or can 
be iatrogenic, occurring owing to surgical trauma. 
Imaging plays a crucial role in evaluating PSAs, and 
several modalities including Doppler ultrasonography, 
magnetic resonance angiography, and CTA are rou-
tinely used. The choice of imaging technique depends 
on the location of the PSA. For cases of a suspected bra-
chial artery PSA, Doppler ultrasound is preferred. While 
Duplex ultrasound confirms the diagnosis and provides 
details on the size, anatomy, and origin of the PSA, arte-
riography helps assess the aneurysm’s extent, the loca-
tion of extravasation with respect to the relation with 

surrounding tissue, and the evaluation of landing zones 
if an endovascular intervention is considered [5].

The treatment approach for PSAs is guided by their 
size, location, and ensuing complications. The most 
employed technique is open surgical repair, which 
yields the best long-term results. Kemp et al. conducted 
an open repair in a case of brachial artery PSA second-
ary to a mid-humeral fracture and had an uneventful 
recovery post op [6]. Yetkin and Gurbuz reported a 
series of nine cases of post-traumatic brachial artery 
PSAs wherein they performed successful aneurysmal 
resection followed by saphenous vein interposition 
graft in all [3]. Similarly, Shi et al. described a case of 
brachial artery PSA formation after vaccination in an 
infant, in whom resection of the PSA with vein inter-
position grafting was successful with return of peak 
systolic velocity to normal at 5 months post op [7]. In 
our case as well, the PSA was excised via open surgery 
and reconstruction was done using a great saphenous 
vein interposition graft.

Alternatives to open surgery have also been reported 
in the literature for high-risk cases and minimally inva-
sive management. Klonaris et al. described a series of 
five cases, adopting a novel hybrid repair consisting of 
primary endovascular stent grafting and subsequent sur-
gical opening and evacuation of the PSA for decompres-
sion of adjacent structures [8]. Centola et al. described a 
successful endovascular treatment using a percutaneous 
implantation of a polytetrafluoroethylene-covered stent 
in a patient on hemodialysis presenting with a large iat-
rogenic brachial artery PSA [9]. Yuksel et al. performed 
a percutaneous coil embolization, as an alternative to 

Figure 3  Intraoperative images. (a) Intraoperative image showing proximal control of the 
brachial artery at the superior edge of the pseudoaneurysm (dashed arrow) and distal control 
of the brachial artery at the inferior edge of pseudoaneurysm (solid arrow). (b) The left great 
saphenous vein placed as interposition graft (solid white arrow) with end-to-end anastomosis 
proximally and distally (solid black arrows) to the left brachial artery. (c) Excised specimen 
showing a chronic organized hematoma (solid white arrow) with a thick pseudoaneurysm wall 
(dashed white arrow).
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open surgical repair, in a 2-year-old patient presenting 
with a giant brachial artery PSA [10].

Owing to the limited number of cases, there is little 
evidence to suggest the best management strategy for a 
PSA. The onus must be on rapid diagnosis of the con-
dition and defining a plan of management dictated by 
clinical and radiological findings, with an intent to cure 
and prevent complications.
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INTRODUCTION

Uncontrolled hemorrhage remains a leading cause 
of preventable death in trauma patients [1,2]. 
Historically, definitive control of bleeding relied 
on surgical laparotomy, a strategy associated with 
substantial morbidity and mortality [3,4]. Despite 
advances in trauma systems, mortality after emergent 
laparotomy remains high, highlighting the need for 
less invasive approaches [5].

Over the past two decades, vascular surgery has tran-
sitioned from a predominantly open specialty into one 
that routinely employes advanced endovascular tech-
niques [6,7]. The EVTM (EndoVascular resuscitation 
and Trauma Management) concept provides a frame-
work for rapid and definitive hemorrhage control in 
unstable patients by integrating open surgery, endovas-
cular interventions, and resuscitation strategies within 
hybrid settings [8–10].

In most centers, acute embolization is performed 
by interventional radiologists. Current guidelines 
strongly recommend transarterial embolization as 
first-line therapy for parenchymal organ hemorrhage 
[11–15]. Given their expertise in both open and endo-
vascular surgery, vascular surgeons are uniquely posi-
tioned to incorporate embolization into emergency 
care.

CASE PRESENTATION

To illustrate the practical application of vascular sur-
geon-led embolization within the EVTM framework, we 
present four cases of artery embolization performed at 
Örebro University Hospital (Table 1). All procedures were 
performed by vascular surgeons trained in endovascular 
techniques within the Swedish national vascular surgery 
curriculum, without additional interventional radiology 
fellowship training. Their endovascular competence is 
maintained through elective practice, EVTM workshops, 
and simulation-based training. Trauma cases are initially 
managed in a hybrid emergency room (ER) with com-
puted tomography (CT) capability, where vascular sur-
geons function as integrated members of the trauma team.

Case 1: Endovascular Control of Penetrating 
Splenic Injury via Aberrant Superior Mesenteric 
Artery (SMA) Origin

A 16-year-old male presented to the emergency depart-
ment (ED) after stab wounds to the back, left flank and 
thigh. Upon arrival in the hybrid ER, he was hemody-
namically unstable but responded to transfusion with 
two units of whole blood. Given the multiple injury sites 
and his transient stabilization, CT angiography (CTA) 
was performed. The CTA revealed a left sided hemotho-
rax and a grade IV splenic injury.

Because the hybrid suite was initially unavailable, the 
patient was transferred to the operating room, intubated, 
and a thoracic drain was inserted. Resuscitation continued 
with a total of six units of packed red blood cells, five units 
of plasma, and two units of platelets before the patient was 
moved to the hybrid suite for further management.

Technical approach

The CTA demonstrated an aberrant splenic artery orig-
inating from the SMA at the level of the L2 vertebra 
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Figure 2  Angiography in Case 1 confirming selective 
catheterization of the aberrant splenic artery with active 
extravasation (arrow) before coil embolization.

Figure 1  Computed tomography angiography (CTA) in Case 1 
demonstrating an aberrant splenic artery (arrow) arising from 
the proximal superior mesenteric artery (SMA) at the level of the 
L2 vertebra.

Case Indication Anatomy/challenge Embolic(s) Technique Rationale/Benefits

1 Penetrating splenic 
injury (aberrant 
SMA origin)

Variant anatomy,  
unstable trauma

Penumbra  
coils

Progreat microcatheter  
selective coiling  
(aberrant SMA origin)

Avoided SMA dissection; targeted 
perfusion reduction preserved 
splenic viability

2 Pelvic fracture with 
arterial bleeding

Multiple possible  
bleeding sites;  
delayed instability; 
fragile iliac anatomy

Covera stent 
graft

Stent graft from external  
iliac to common  
femoral artery

Provided rapid, definitive  
hemostasis while preserving 
limb perfusion; minimized risk 
of further hemorrhage in frail 
vessel walls

3 Bleeding splenic 
artery aneurysm 
post-bypass

Unstable access,  
dual wire technique

Coils + Squid 
34LD

Dual 0.018″ wire stability  
technique; coils + Squid 
34LD packing

Dual-wire technique achieved  
stability in tortuous anatomy; 
coil + liquid combination 
ensured complete aneurysm 
exclusion

4 Massive GI bleed + 
REBOA

Shock, multivessel  
bleed

Squid 34LD + 
coils

Zone I–II REBOA + sequential 
vessel embolization with 
Squid 34LD and coils

REBOA enabled temporary 
proximal control; sequential 
embolization addressed  
multiple bleeding sources 
without losing hemodynamic 
stability

GI, gastrointestinal; LD, low density; REBOA, Resuscitative Endovascular Balloon Occlusion of the Aorta; SMA, Superior Mesenteric Artery.

Table 1  Summary of four cases of vascular surgeon-led embolization for traumatic and non-traumatic hemorrhage. Each case 
highlights the indication, anatomical or technical challenges, embolic agents used, techniques applied, and the clinical rationale or 
benefits of the chosen strategy.

(Figure 1). Ultrasound guided retrograde puncture of the 
right common femoral artery was performed. A 0.035″ 
Terumo Advantage guidewire was advanced, over which 
a 6 Fr Destination (45 cm) introducer and a mini SOS-
Omni 4 Fr catheter were placed. By carefully reversing 
the SOS-Omni catheter at the level of L2, the SMA was 
directly catheterized without angiography and the guide-
wire was advanced into the splenic artery. Owing to the 
aberrant origin and potential risk of SMA dissection, the 
introducer was not advanced into the SMA and splenic 

artery to place a proximal plug, the otherwise standard 
procedure in these cases at our center. Instead, a Prograte 
microcatheter was used for selective access. Angiography 
confirmed splenic artery catheterization and active splenic 
hemorrhage (Figure 2). Four standard Penumbra coils 
were deployed proximally to reduce splenic perfusion 
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and control bleeding while preserving partial parenchy-
mal viability. Completion angiography demonstrated 
decreased perfusion with no ongoing extravasation.

No closure device was used owing to the patient’s young 
age and vessel size. Instead, hemostasis was achieved 
with manual compression (15 minutes) and FemoStop  
(2 hours). A follow-up CTA at day seven showed a partial 
splenic infarct with an estimated 50% viable tissue.

Case 2: Endovascular Management of Pelvic 
Hemorrhage from a Pelvic Fracture

An 80-year-old woman was admitted to the ED follow-
ing a ground-level fall. She had experienced dizziness 
while standing and fell backward, striking her right hip 
and head. On examination, she was alert, oriented, and 
hemodynamically stable. CTA demonstrated a min-
imally displaced fracture of the right superior pubic 
ramus accompanied by a surrounding hematoma and 
focal contrast extravasation. Her hemoglobin level 
decreased from 109 g/L to 91 g/L within four hours of 
admission.

The trauma and orthopedic teams jointly assessed the 
patient and, in consultation with the on-call vascular  
surgeon, initially chose conservative management. Over
night, however, she developed progressive hemodynamic 
instability, and repeat CTA demonstrated hematoma 
expansion. The vascular surgeon was re-consulted, and 
a decision was made to proceed with embolization.

Technical approach

Ultrasound-guided puncture of the left common femo-
ral artery was performed. A Universal Flush catheter was 
advanced over a guidewire into the contralateral iliac 
system. Angiography demonstrated active extravasation 
at the level of the femoral head. Selective angiography of 
several internal iliac artery branches was performed using 
a Glide and Progreat microcatheter, with no active bleed-
ing identified. The catheter was withdrawn to the com-
mon iliac artery for repeat angiography, which suggested 
possible extravasation from the external iliac system.

Selective angiography of the external iliac artery 
revealed a very thin, thread-like vessel near the origin of 
the inferior epigastric artery with medial contrast leak-
age (Figure 3a). Given the frailty of the arterial wall, a 
covered stent graft was used to exclude the bleeding. 
The sheath was upsized to 8 Fr, and a Rosen guidewire 
was advanced to provide stable support. A Covera stent 
graft (7 × 46 mm, Bard) was deployed and comple-
tion angiography confirmed exclusion of the bleeding 
site (Figure 3b). Hemostasis at the puncture site was 
achieved with a ProGlide closure device.

Case 3: Dual-wire Technique for Splenic Artery 
Aneurysm Embolization

A 64-year-old woman with a history of gastric bypass 
surgery presented with hematemesis. CTA demon-
strated varicose vessels surrounding the gastric pouch 

Figure 3  Angiography in Case 2 demonstrating a thin, thread-like branch (arrow) arising from 
the external iliac artery with active extravasation near the level of the inferior epigastric artery. 
(a) Angiography prior to stent graft placement. (b) Completion angiography after deployment 
of a Covera stent graft, showing successful exclusion of the bleeding vessel.
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as well as a splenic artery aneurysm with an associated 
pseudoaneurysm. Emergency gastroscopy identified a 
pulsatile gastric ulcer bleed, but endoscopic hemostasis 
was unsuccessful, and the procedure was further com-
plicated by cardiac arrest. Following cardiopulmonary 
resuscitation and return of spontaneous circulation, the 
senior general surgeon consulted the on-call vascular 
surgeon, and the patient was transferred to the hybrid 
suite for embolization.

Technical approach

Ultrasound-guided retrograde puncture of the right 
common femoral artery was performed, and a 5F intro-
ducer was inserted. A 0.035″ Advantage guidewire was 
advanced, over which a 6F Ansel (45 cm) introducer 
and Mini SOS-Omni catheter were positioned. Selective 
catheterization of the splenic artery proved challeng-
ing, as the wire repeatedly prolapsed into the hepatic 
artery. To overcome this, a double 0.018″ wire tech-
nique was employed. Two 0.018″ Advantage guidewires 
were advanced: one positioned in the hepatic artery to 
provide counter-support, while the second was manipu-
lated into the splenic artery (Figure 4). A Glide catheter 
was advanced over both 0.018″ wires to the celiac tri-
furcation, after which the hepatic wire was withdrawn 
and redirected into the splenic artery alongside the first 
wire. This maneuver allowed the Glide catheter to track 
securely over both wires. Despite this, the 6F Ansel 
could not be advanced into the celiac trunk. The sheath 
was therefore exchanged for a short 8F Cordis intro-
ducer, through which a 5F Ansel catheter was intro-
duced and advanced into the celiac trunk and further 
into the splenic artery.

The 0.018″ wires were exchanged for a Progreat 
microcatheter, which was navigated distally beyond 
the two splenic artery aneurysms. Angiography 
revealed active extravasation from the distal aneurysm  

(Figure 5a). Embolization was performed using a com-
bination of Penumbra standard coils (5 × 30 mm), POD 
coils (14 mm and 12 mm), additional packing coils, and 
Squid 34 low density (LD) liquid embolic.

Completion angiography demonstrated exclusion of 
the aneurysms with no bleeding (Figure 5b).

Case 4: Endovascular Balloon Occlusion of the 
Aorta (REBOA) as a Bridge to Definitive Multivessel 
Embolization in Severe Gastric Hemorrhage

A 49-year-old man with a complex surgical history, 
including gastric bypass, duodenal ulcer perforation, 
and percutaneous endoscopic gastrostomy (PEG) depen-
dence, was admitted with gastrointestinal bleeding. He 
became progressively hypotensive. CTA demonstrated 
active extravasation near the gastric remnant.

The patient was taken emergently to the operating 
theatre for gastroscopy, but endoscopic hemostasis was  
unsuccessful. At this point, he was in hemorrhagic shock.  

Figure 5  Angiography in Case 3. (a) Angiography before embolization demonstrating an 
ongoing hemorrhage (arrow) from the distal splenic artery aneurysms. (b) Completion 
angiography after coil and Squid 34LD embolization shows complete exclusion of the 
aneurysms with no residual bleeding.

Figure 4  Illustration of the dual 0.018″ wire technique in Case 3.  
One wire was positioned in the hepatic artery to provide 
counter-support while the second wire was advanced into the 
splenic artery, enabling stable access for embolization.
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The on-call vascular surgeon was consulted and per-
formed an ultrasound-guided retrograde puncture of 
the left common femoral artery, placed an 8F intro-
ducer, and deployed REBOA at the junction of Zones I 
and II. After 7–8 minutes of full occlusion, the balloon 
was titrated to partial occlusion, maintaining systolic 
pressures of 90–100 mmHg and the patient was trans-
ferred to the hybrid suite.

Technical approach

Contralateral femoral access was established with a 6.5F 
Aptus introducer. The inflated REBOA balloon not only 
provided hemodynamic stabilization but also aided cath-
eterization of the celiac trunk by stabilizing the Aptus 
introducer (Figure 6). Angiography demonstrated bleed-
ing from the proximal stomach. A small branch arising 
near the celiac origin, likely the left gastric artery, was 
selectively catheterized using a Vanshi 3 catheter and a 
0.018″ Advantage guidewire, and embolization was per-
formed with Squid Peri 34LD via a Progreat microcath-
eter. Persistent supply to the bleeding territory was noted 
from both hepatic and splenic branches. These were selec-
tively catheterized and embolized sequentially with Squid 
34LD, with Penumbra coils deployed proximally to pre-
vent reflux into the celiac trunk. Final angiography con-
firmed complete exclusion of the bleeding vessels.

Ethical Approval and Informed Consent

Ethical approval and informed consent was not required 
for this case report in accordance with local institutional 
policy.

DISCUSSION

In most institutions, acute embolization is performed by 
interventional radiologists. In contrast, our center has 
adopted a model in which vascular surgeons are respon-
sible for all emergency embolizations. Embedded within 
the EVTM framework, this approach streamlines work-
flows, minimizes inter-specialty hand-offs, and ensures 
immediate readiness for hybrid conversion [8,10].

The evolution of vascular surgery into an endovascu-
lar specialty, parallels international recommendations. In 
a European guideline on endovascular hemorrhage man-
agement, transarterial embolization is strongly endorsed 
as the first-line therapy for parenchymal organ bleeding 
[15]. This is consistent with World Society of Emergency 
Surgery (WSES) guidelines for splenic, hepatic, renal, and 
pelvic trauma, all of which support embolization as an 
essential treatment strategy [11–14]. Similarly, Hörer 
et al. emphasized embolization as a cornerstone of the 
EVTM concept, increasingly applied even in hemody-
namically unstable patients when combined with adjuncts 
such as REBOA and performed in hybrid settings [8]. For 
patients with life-threatening hemorrhage, having a single 
team responsible for resuscitation, definitive endovascular 
control, and immediate readiness for open surgery ensures 
a seamless continuum of care. In Case 4, for example, a 
massive gastrointestinal bleed was managed entirely by 
the vascular team, transitioning directly from REBOA 
placement to multivessel embolization without delay. 
Such continuity of care minimized critical time to hemo-
stasis in a situation where minutes determined survival.

From a hospital perspective, consolidating responsibil-
ity for diagnosis, embolization, and surgical intervention 
within one specialty enhances efficiency and resource use. 
It reduces dependence on multiple on-call specialists, sim-
plifies logistics, and guarantees hybrid readiness. Unlike 
interventional radiology, which is often available only 
during working hours, the vascular surgery service pro-
vides continuous 24/7 coverage. In addition, the vascular 
team’s ability to perform both endovascular and open 
procedures within the same setting ensures hybrid readi-
ness and minimizes the risk of fragmentation of care.

The feasibility of such models has been validated else-
where. Kwon et al. demonstrated that trauma surgeons 
with vascular training performed emergency emboli-
zation with outcomes equivalent to those of interven-
tional radiologists, with no differences in rebleeding, 
reintervention, or mortality [16]. Other studies confirm 
that trained acute care or trauma surgeons can perform 
catheter-based hemostatic procedures safely and effec-
tively, expanding access to embolization in time-critical 
scenarios [6,17–19].

Finally, repeated exposure to acute embolization 
reinforces technical proficiency across vascular surgery. 
Skills developed in emergency settings, wire manipula-
tion, catheter navigation, and decisive hemostatic strate-
gies, translate directly into elective procedures with high 
hemorrhagic risk, such as aortic repairs [20–22].

Figure 6  Angiography in Case 4 performed with concurrent 
Zone I–II Resuscitative Endovascular Balloon Occlusion of 
the Aorta (REBOA), before sequential embolization of gastric, 
hepatic, and splenic branches.
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CONCLUSION

Our experience demonstrates that vascular surgeon-led 
acute embolization within the EVTM framework is a 
safe and effective approach for managing both traumatic 
and non-traumatic hemorrhage. Vascular surgeons can 
perform endovascular procedures with outcomes com-
parable to interventional radiologists, while offering 
additional advantages such as faster decision-making, 
hybrid readiness, immediate conversion capability and 
continuity of care. This model has proven effective in 
our institution and may serve as a framework for other 
centers, complementing interventional radiology and 
strengthening multidisciplinary emergency care.
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This article describes the case of a 45-year-old female patient who had been treated with radiotherapy for vaginal 
cancer and who developed actinic cystitis with frequent episodes of severe hematuria, requiring repeated blood 
transfusions. The patient was treated with selective embolization of the vesical arteries. The procedure was success-
ful, and the patient has been in follow-up for six months without other hematuria episodes, nor needing further 
blood transfusions or hospital admissions. A review of technical aspects regarding bladder embolization and possi-
ble complications related to this procedure is also provided.
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INTRODUCTION

Untreatable hematuria secondary to actinic cystitis con-
stitutes a therapeutic challenge since, in many patients, 
severe hematuria cannot be controlled by conservative 
measures such as bladder irrigation or endoscopic pro-
cedures with electrocoagulation, laser or argon hemo-
stasis [1,2].

When hemostasis is not achieved, cystectomy may be 
performed, but besides being a high complexity proce-
dure, individual features such as age and comorbidities 
may increase surgical risk [1–3].

Although not frequently performed and accounting  
for few case descriptions in the literature, selective arte-
rial embolization may be considered as a minimally 
invasive option for stopping hemorrhage secondary to 
actinic cystitis, avoiding cystectomy [3–6].

This article reports the case of a 45-year-old female 
patient who has developed episodes of severe hematuria 
secondary to actinic cystitis and was treated with selec-
tive embolization of the vesical arteries.

CASE PRESENTATION

A 45-year-old woman presented with recurrent hema-
turia episodes that became progressively more frequent 
and intense, being triggered even by daily basic physical 
activities and requiring repeated blood transfusions.

The patient reported having received 27 radiotherapy 
sessions and chemotherapy for treating a vaginal cancer 
(squamous cell carcinoma) three years previously.

After approximately 12 months presenting with 
hematuria at minimal physical efforts, the urologist 
referred the patient to a vascular surgeon to be assessed 
for embolization of vesical arteries, which was per-
formed electively and under epidural anesthesia.

Vascular access was obtained under ultrasound guid-
ance, by a retrograde puncture of the right common 
femoral artery, and a 5F angiographic introducer was 
inserted. A pigtail and a cobra 2 5F catheter were used 
to obtain angiographies from the abdominal aorta and 
internal iliac arteries.

Hypervascularization was identified in the pelvic area 
and early contrast drainage was observed when selec-
tive angiographies of the vesical arteries were performed 
using a 2.7 F microcatheter (Progreat-TERUMO TM) 
(Figure 1).

Vesical arteries embolization was performed with 
600 µm embosphere-type microparticles. Although 
using delicate manual pressure when injecting the 
embolizing agent, signs of arterial rupture with free 
contrast extravasation were detected on the left infe-
rior vesical artery. This was managed with microca-
theter traction and more proximal embolization with 
the same particles. Control angiography demonstrated 
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vesical arteries occlusion and no sign of bleeding from 
the arterial rupture (Figure 2).

The patient was taken to the intensive care unit for 
postoperative recovery; no prophylactic anticoagula-
tion was administered, but mechanical measures were 

used for thromboembolic prevention. The patient was 
discharged from the hospital 24 hours later, with an 
uneventful postoperative course.

On the first two postoperative days, the patient com-
plained of mild to moderate pain in the lower abdomen, 

Figure 1  Selective angiography. (a) Selective angiography of the left inferior vesical artery. (b) Early 
venous drainage (arrows).

Figure 2  Angiographies. (a) Selective angiography of the left inferior vesical artery showing contrast 
extravasation. (b) Angiography of the left internal iliac artery without signs of bleeding after proximal 
embolization of the inferior vesical artery.
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which improved after symptomatic treatment and was 
interpreted as post-embolization syndrome.

The patient has been in follow-up for six months and 
has not required further hospital admissions or blood 
transfusions; she also reports no new hematuria epi-
sodes and a marked improvement in quality of life.

Ethical Approval and Informed Consent

Ethical approval was not required as all data were ano-
nymized. The patient signed an informed consent and 
endorsed the description of her clinical course for edu-
cational purposes.

DISCUSSION

Patients requiring vesical embolization owing to actinic 
cystitis frequently might already be weakened by ane-
mia or presenting with a compromised clinical status 
secondary to advanced cancer.

Specially in such scenarios, complex surgical proce-
dures such as radical cystectomy with or without a neo-
bladder creation are associated with high morbidity and 
mortality rates [3,7,8].

Certain angiographic and technical aspects must be 
considered when vesical embolization is to be performed.

On each side, the bladder is usually vascularized by 
a pair of arteries: the superior and the inferior vesical 
arteries. The inferior vesical artery is a branch of the 
anterior division of the hypogastric artery. This vessel 
supplies the fundus of the bladder and, in male patients, 
also the seminal vesicles, the deferent duct and the 
prostate are analogous to the vaginal artery in females. 
Alternative origins of the inferior vesical artery include 
a common trunk with the superior gluteal and the 
pudendal arteries or emerge directly from the pudendal 
artery [9]. In turn, the superior vesical artery gives rise 
to branches that supply higher areas of the bladder and 
distal segments of the ureter [1,9,10].

It is of paramount importance to be aware that, in cases 
of actinic cystitis, the bleeding might be related not only 
to the vesical arteries, as in the present case, but by anom-
alous arteries that developed after radiotherapy [2,4,11].

The large number of anatomic variants means that 
vascular intervention is dependent on identification of 
signs that indicate which vessels should be occluded. 
It is more common to identify areas of hypervascular-
ization than clear leakage of contrast; spiral or ecstasia 
arteries and retention of contrast in terminal branches 
or precocious venous drainage also suggest a connec-
tion with the bleeding [1,9].

Every effort should be made to ensure that bilateral 
embolization is as selective as possible. Hematuria sec-
ondary to actinic cystitis is often associated with bleeding 
fed by several different vessels, as in the case described 
here. However, if it appears that only one of the vesi-
cal arteries is involved, contralateral embolization can 

be conducted later, to reduce the risk of necrosis of the 
bladder [10,12].

Before embolization, the patient should undergo rig-
orous intravenous hydration; if active intense bleeding is 
ongoing at the time of embolization, the bladder should 
be irrigated, and any clots should be removed [8,11,13].

A Foley catheter should be placed and kept “clamped” 
during the procedure. This will lead to bladder reple-
tion, facilitating the recognition of the target vessels by 
showing the bladder “silhouette” after super selective angi-
ography, therefore reducing the risk of non-target vessel 
embolization by mis-identification [4,10] (Figure 3).

While this procedure can be conducted under local 
anesthesia, the anesthetic technique should be chosen 
based on the general condition of the patient and the need 
for their collaboration in terms of remaining still during 
a procedure with unpredictable duration, since selective 
vessel catheterization may be challenging [12,13].

A range of different catheters and microcatheters can 
be used at different stages of the procedure and the choice 
is influenced by the anatomy of the arteries, by availabil-
ity and by the endovascular surgeon’s preference [5,9].

A great variety of agents have been used for emboli-
zing the vesical arteries. Besides non-absorbable micro-
particles with diameters calibrated to 300–500 µm and  
500–700 µm, as in this case, n-butyl cyanoacrylate surgical 
glue mixed with lipiodol and coils may be used [1,5,6].

Even though there is no consensus regarding the type 
of embolization agent, most authors advocate for per-
manent particulate agents, such as the calibrated micro-
spheres used in the case described here [3,4].

As previously stated, particle sizes ranging from 
300 µm to 700 µm are described in the literature for 
bladder embolization. Because of the authors’ per-
sonal experience with microspheres for different cases 
of visceral bleeding, including a previous case of blad-
der embolization, the option of using microspheres 
was chosen. The precise size was chosen considering 
availability and visual evaluation of the diameter of 
the identified arteries. Based on previous cases using 
particles of the same size in a wide range of scenarios, 
the authors strongly believe that the arterial ruptures 
that happened in this case were much more related to 
the fragility of the arterial wall, secondary to radiation 
effects, than to the size of the embolic agents.

When vesical arteries are identified, treatment success 
can reach up to 90% [9]. Early clinical success is defined 
as absence of macroscopic hematuria, no formation of 
intravesical clots, no fall in hemoglobin by more than 
2.0 mg/dl and/or failure of more conservative measures 
for management of hematuria during the first month 
after embolization. In the case described here, the 
patient has been in follow-up for three months, without 
signs of recurrence [6].

Complications related to this procedure include post- 
embolization syndrome (characterized by self-limiting 
manifestations of pain, nausea, vomiting and fever) 
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urinary incontinence, gluteal and perineal pain, Brown-
Séquard syndrome caused by anastomoses between 
vesical arteries and sacral arteries (which should be 
screened for during arteriography), gluteal paresis and 
cutaneous necrosis; bladder necrosis is a possibility, 
but rarely happens, because of the rich vascularization 
[9,10] related to arterial anastomosis (Figure 4). More 
modern studies using selective embolization techniques 
report complication rates of less than 10% [4,9].

However, studies on vesical artery embolization for 
bladder hemorrhage using only super selective technique 
are scarce and patients included in these studies are rel-
atively heterogeneous in the cause of hematuria, includ-
ing tumors, hemorrhagic cystitis and radiation cystitis. 
Literature presents technical success rates ranging from 
88% to 100%, clinical success from 80% to 100%, and 
complication rates from 9.1% to 27%; all complica-
tions comprising the ones presented above [1,3,8]. An 
specific search on PubMed using the “(vesical artery 
[Title/Abstract]) AND (rupture[Title/Abstract])” strat-
egy revealed no case of a vesical artery burst secondary 
to the embolization procedure, and, to the best of our 
knowledge, this case report is the first to describe such a 
complication for this specific procedure.

Our personal experience with vesical artery emboli-
zation regards a single case, performed about a decade 
ago [2], that evolved with urinary incontinence due to 
detrusor muscle dysfunction.

On the other hand, intra operative arterial rupture 
might occur, as in the present case. This complication is 
probably prompted by the combination of chronic inflam-
mation in the arterial wall leading to vascular wall frailty 
and because an increased flow resistance after distal vas-
cular occlusion occurs secondary to embolization.

To prevent that complication, it is important that the 
manual injection of the embolizing agent is performed 
with minimal pressure, but, as in this case, arterial rup-
ture might still occur despite that precaution.

If an arterial burst happens, the first measure should 
be to access the bleeding pattern and decide how to 

Figure 3  Selective angiography of the right superior vesical artery showing the bladder “silhouette.” (a) With 
digital subtraction. (b) Without digital subtraction.

Figure 4  Selective angiography of the right inferior vesical 
artery showing connections with the left inferior vesical 
artery (arrows).
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manage it. A proximal embolization with micro coils 
would certainly be an option. However, it was not per-
formed in this case because of lack of availability [1,13].

After a proximal embolization with particles was 
performed and angiography from the hypogastric artery 
showed no signs of persistent bleeding, no other proce-
dure was undertaken. Because of the risk of earlier reca-
nalization and secondary bleeding from the ruptured 
embolized arteries, no prophylactic anticoagulation was 
prescribed postoperatively [4,6].

CONCLUSION

Embolization of vesical arteries is not frequently per-
formed and literature describing the procedure’s tech-
nique and its complications is scarce. The procedure can 
be useful for controlling hematuria due to bladder condi-
tions, such as actinic cystitis, in both elective and urgent 
settings, and so doctors who treat hematuria cases and 
those who perform endovascular procedures should be 
familiarized with this potentially useful procedure.
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