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Abstract

Background: Brachial artery aneurysms are a rare entity occurring sporadically at all ages.
Common causes are trauma, infection, connective tissue disorders, genetic syndromes,
immunosuppression, and a history of arteriovenous vascular access. Pseudoaneurysms are
mainly of traumatic or iatrogenic origin. Idiopathic true brachial artery aneurysms are even
scarcer, attributed to inherited susceptibility for aneurysm formation or to atherosclerosis.
Due to the rarity of these aneurysms, we report our experience along with a current
literature review. Methods: A retrospective search was conducted in the Vascular Surgery
Department database of a tertiary referral center for vascular surgery, covering procedures
from January 1991 to October 2025. Patients were included if they had undergone idiopathic
true brachial artery aneurysm repair. Clinical records, operative details, imaging studies,
and follow-up data were reviewed. We additionally provide a literature review regarding
clinical presentation, signs, pathophysiology, diagnosis, and treatment of these aneurysms.
Results: Amongst all procedures performed for aneurysmal repair, in the searched period,

R) Check for updates ‘ we identified three patients who met these criteria. All three underwent successful elective

operations. Individual characteristics of the retrieved cases are reported. Conclusions: The
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that leads to satisfactory outcomes. Endovascular therapy is technically unfavorable in this
type of aneurysm.

Keywords: brachial artery aneurysm; true aneurysm; peripheral aneurysm; atherosclerosis
Copyright: © 2025 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article
distributed under the terms and
conditions of the Creative Commons

Attribution (CC BY) license.

J. Clin. Med. 2026, 15, 295 https:/ /doi.org/10.3390/jcm15010295


https://crossmark.crossref.org/dialog?doi=10.3390/jcm15010295&domain=pdf&date_stamp=2025-12-30
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jcm
https://www.mdpi.com
https://orcid.org/0000-0001-8628-2173
https://orcid.org/0009-0006-8021-9441
https://orcid.org/0000-0003-4384-0520
https://orcid.org/0009-0008-1653-5778
https://orcid.org/0000-0001-5979-0762
https://orcid.org/0009-0004-0913-7350
https://orcid.org/0009-0002-8988-8124
https://orcid.org/0000-0001-8692-0059
https://orcid.org/0000-0001-7198-2628
https://doi.org/10.3390/jcm15010295

J. Clin. Med. 2026, 15, 295

2 of 20

1. Introduction

Brachial artery aneurysms (BAAs) are a rare entity that accounts for approximately
0.5% of all peripheral artery aneurysms [1,2]. They may present in the form of a true
aneurysm or a pseudoaneurysm [3]. Usual causative factors such as trauma, infection,
connective tissue disorders, genetic syndromes, immunosuppression, and history of arte-
riovenous vascular access (AVF) are absent in idiopathic true BAAs [4-8]. The causative
process in these cases may be attributed to atherosclerosis and to inherited (familial) sus-
ceptibility for aneurysmal degeneration [9,10]. Degenerative atheromatous aneurysms are
often associated with cardiovascular risk factors [11,12]. Most are fusiform, but saccular
morphology does not exclude the diagnosis of a true aneurysm, as all three layers may be
present [13-16]. These aneurysms may remain asymptomatic or present with complications
like thrombosis, distal embolism, and rarely rupture [4,17]. Treatment is essential not only
for symptomatic but also for asymptomatic individuals to prevent complications [4].

We present a series of three patients with idiopathic true BAAs treated in our in-
stitution. They underwent aneurysm excision and reconstruction with reversed basilic
vein interposition. We additionally performed an extensive literature review regarding
idiopathic true BAAs. Aneurysms in the context of congenital syndromes, trauma, infec-
tion, connective tissue disorders, arteriovenous malformations, immunosuppression, and a
history of AVF were excluded.

Given the rarity of idiopathic true brachial artery aneurysms and the heterogeneity of
available reports, we conducted a scoping review to map the existing literature, describe
clinical presentations, diagnostic approaches, and management strategies, and identify
knowledge gaps. In accordance with PRISMA-ScR methodology, no formal risk-of-bias
assessment, quantitative synthesis, or meta-analysis was planned or performed.

2. Materials and Methods
2.1. Study Design
This study consists of two components:

i a retrospective single-center case series of patients treated for idiopathic true
brachial artery aneurysms, and

ii. a scoping review of the literature, conducted in accordance with the PRISMA
Extension for Scoping Reviews (PRISMA-ScR) guidelines.

2.2. Institutional Case Series

A retrospective search of the electronic medical records and operative database of
the Department of Vascular Surgery, General University Hospital of Patras in Greece, was
performed. The software was Rama 2.3 (2024). The study period extended from January
1991 to October 2025. Patients were included if they underwent open surgical repair of a
true brachial artery aneurysm during the study period. No additional exclusion criteria
were applied within this category.

A structured search of the institutional operative database was performed using the
keywords ‘brachial artery aneurysm’, ‘upper extremity aneurysm’, and ‘peripheral arterial
aneurysm’. This search identified all patients who underwent surgery for a brachial artery
aneurysm during the study period.

The designation of aneurysms as idiopathic was based on the absence of recognized
etiological factors, including trauma, infection, arteriovenous fistulas, vasculitis, connective
tissue disorders, or iatrogenic injury, as documented in the clinical records and operative
findings. Common cardiovascular comorbidities, such as hypertension, were not consid-
ered exclusion criteria, as they are not established primary causes of true brachial artery
aneurysm formation. Patients with pseudoaneurysms, aneurysms related to trauma, infec-
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tion, connective tissue disorders, vasculitis, congenital syndromes, arteriovenous fistulas,
immunosuppression, or iatrogenic causes were subsequently excluded. After application
of these criteria, three patients with idiopathic true brachial artery aneurysms treated surgi-
cally at our institution were identified and included in the case series. Demographic data,
clinical presentation, imaging findings, operative details, and early postoperative course
were reviewed. The institutional patient identification and selection process is summarized
in Figure 1 which illustrates the total number of brachial artery—related cases identified, the
reasons for exclusion, and the final inclusion of three patients with idiopathic true brachial
artery aneurysms treated surgically.

Figure 1. Institutional patient selection flowchart. Flow diagram illustrating identification and
selection of patients from the institutional surgical database, including excluded cases and final
inclusion of three patients with idiopathic true brachial artery aneurysms treated surgically.

2.3. Literature Search Strategy

A structured literature search was performed in the following electronic databases:
PubMed (MEDLINE), Scopus, Web of Science, and the Cochrane Database of Systematic
Reviews. The search covered all articles published in English up to October 2025.

The following keywords and Boolean combinations were used:

“brachial artery aneurysm”;

“true brachial artery aneurysm”;
“idiopathic brachial artery aneurysm”;
“upper extremity aneurysm”;

“peripheral arterial aneurysm”.

Reference lists of relevant articles were manually screened to identify additional
eligible studies.

2.4. Study Selection and Eligibility Criteria

Two authors independently screened titles and abstracts for relevance. Full-text articles
were subsequently assessed for eligibility. Disagreements were resolved by consensus.
Studies were included if they:

e  Reported true aneurysms of the brachial artery;
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o  Were classified as idiopathic, with no identifiable secondary cause;
e Provided clinical, imaging, and/or operative data.

Studies were excluded if they involved:

e Pseudoaneurysms;

e Aneurysms related to trauma, infection, connective tissue disorders, vasculitis, con-
genital syndromes, or arteriovenous fistulas;

e  Non-brachial upper extremity aneurysms;

e  Non-English publications or studies without accessible full text.

2.5. Data Extraction and Synthesis

Data extracted included patient demographics, clinical presentation, aneurysm char-
acteristics, diagnostic imaging, treatment modality, conduit type, and reported outcomes.
Due to heterogeneity and the rarity of the condition, results were synthesized descriptively.
In keeping with the exploratory and descriptive nature of a scoping review, no risk-of-bias
assessment, quantitative synthesis, or meta-analysis was performed.

The scoping review was conducted in accordance with the PRISMA Extension for Scoping
Reviews (PRISMA-5cR), and the completed checklist is provided as Supplementary Material.

2.6. Statistical Analysis

Descriptive statistics were used to summarize data from the scoping review. Continu-
ous variables are reported as means and ranges, while categorical variables are presented
as absolute numbers and percentages.

All analyses were performed only on cases for which the relevant data were reported.
No data imputation was performed. The denominator for each variable, therefore, varies
and is explicitly stated where applicable. Cases in which specific variables were not reported
were categorized as “not reported (NR)” and excluded from calculations for that variable.

Given the rarity of idiopathic true brachial artery aneurysms and the heterogeneity of
the available reports, no inferential statistical analysis or meta-analysis was attempted, in
accordance with the descriptive nature of a scoping review.

3. Case Series

This study was conducted in conformity with ethical standards and guidelines. Ethical
approval for the research was obtained from the institutional review board of the University
Hospital of Patras (IRB no. 37/3 November 2025). The study adheres to the principles out-
lined in the Declaration of Helsinki regarding research involving human subjects. Written
informed consent was obtained from all three patients for the use of their clinical data.

We performed a comprehensive and structured search of the medical database of the
Department of Vascular Surgery, General University Hospital of Patras, Patras Medical
School. It includes identification codes, operative reports, radiological images, and informa-
tion for all surgical procedures. The search period extended from January 1991 to October

”oou

2025. The primary search keywords employed were “brachial artery aneurysm”, “true
brachial artery aneurysm”, “peripheral aneurysm”, “upper limb aneurysm”, and “upper
extremity aneurysm”. Patients were included if they met the following criteria: (i) referring
for vascular reconstruction; (ii) undergoing open repair of a brachial artery aneurysm;
(iii) complete clinical and radiological data.

Amongst all procedures performed for aneurysmal repair, in the searched period,
we identified three patients who met these criteria. All three underwent successful elec-
tive operations. Individual characteristics of the retrieved cases are reported below and

summarized in Table 1.
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Table 1. Demographics, clinical, and operative data of our patients.
Patient Symptoms/ Side/ Size .
ID/Year AgelSex Signs Location (cm) Repair Follow-Up
R/Distal third of Aneurysm excision & .
1/ 28/M No/ BA extendine to 3.5 reversed BV interposition NA
2001 Palpable mass / & ’ between BA & RA,
ulnar artery S
UA ligation
2/ No/ L/ Aneurysm excision &
2007 46/M Palpable mass Distal half of BA 4 reversed BV interposition NA
L/ .
3/ No/ . Aneurysm excision &
2015 65/M Palpable mass Two proximal 4 reversed BV interposition NA

thirds of BA

Abbreviations: ID: identification number, M: male, R: right, L: left, BA: brachial artery, BV: basilic vein, RA: radial
artery, UA: ulnar artery, NA: not available.

3.1. Case 1

A 28-year-old male patient presented with an asymptomatic right BAA, 3.5 cm in
diameter, diagnosed with color duplex ultrasound (CDU). It was in the distal third of the
brachial artery (BA), extending slightly to the ulnar artery. No aneurysms at other sites
were present. Under general anesthesia, the aneurysm was excised, and reconstruction
with a reversed basilic vein interposition was performed between the brachial and the
radial artery. The ulnar artery was ligated. Histopathological examination revealed a true
brachial artery aneurysm. The postoperative course was uneventful.

3.2. Case 2

A 46-year-old male patient presented with an asymptomatic left brachial artery
aneurysm, measuring 4 cm in diameter. Color duplex ultrasonography demonstrated
a fusiform aneurysm located in the distal third of the brachial artery, extending to the
brachial artery bifurcation. No aneurysms at other arterial sites were identified. Under
general anesthesia, the aneurysm was excised, followed by arterial reconstruction using a
reversed great saphenous vein interposition graft. The distal anastomosis was performed
at the level of the brachial artery bifurcation, and the length of the venous graft was approx-
imately 10 cm. Histopathological examination confirmed a true brachial artery aneurysm.
The postoperative course was uneventful, with preserved distal pulses.

3.3. Case 3

A 65-year-old male patient presented with an asymptomatic swelling in the left upper
arm (Figure 2). Physical examination revealed a pulsatile mass with normal distal pulses.
CTA depicted a BAA, 4 cm in diameter (Figure 3). The patient denied any history of
trauma, infection, arteriovenous fistula creation, or aneurysmal disease in his first-degree
relatives. CDU Imaging excluded an aneurysm at other sites. Under general anesthesia,
surgical excision of the aneurysm was performed, followed by a vascular reconstruction
using a reversed basilic vein graft. End-to-end anastomoses were completed proximally
and distally (Figures 4-6). Immediate postoperative assessment confirmed intact radial
and ulnar pulses. Histopathological examination of the specimen revealed a true brachial
artery aneurysm with atherosclerotic changes (Figure 7). The patient’s postoperative course
was uneventful.
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Figure 2. The patient presented with a visible dilatation at his left upper arm, due to a pulsatile
mass (arrows).

Figure 3. Computed tomography angiography depicting the brachial aneurysm. (A) Axial image,
(B) coronal image, (C) 3-D reconstruction.

https://doi.org/10.3390/jcm15010295
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Figure 4. The brachial aneurysm after surgical dissection (gray arrow: axillary artery, light green
arrow: the aneurysm’s sac, green arrow: the distal brachial artery, light blue arrow: the basilic vein,
yellow arrow: the median nerve).

Figure 5. The brachial aneurysm after complete dissection (blue arrow: axillary artery).

Figure 6. A reversed basilic vein graft was interposed after aneurysm resection (light blue arrow: the
proximal anastomosis, blue arrow: the venous graft, yellow arrow: the distal anastomosis).
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Figure 7. The specimen with the aneurysm’s sac opened. (A) Frontal view, (B) posterior view.

Each case represents a distinct patient with separate operative records, imaging find-
ings, and histopathological confirmation.

4. Discussion and Literature Review

Diagnosis of an upper extremity arterial aneurysm was first set by Hippocrates in
460 BC [18]. Aneurysm is defined by a 50% focal arterial dilatation, while a true aneurysm
maintains all three wall layers [11,19]. On the contrary, the sac of pseudoaneurysms consists
mainly of fibrous tissue [20]. True aneurysms are mostly fusiform, and pseudoaneurysms
are mainly saccular. Some true aneurysms may be present in the context of diffuse aneurys-
mal disease [20]. They may be congenital or acquired. In children, they may be associated
with underlying conditions such as Kawasaki disease, giant cell arteritis, polymyarteritis,
Horton or Takayasu arteritis, fibbromuscular dysplasia, Bechet’s disease, cystic adventitial
disease, or connective tissue disorders (Ehlers-Danlos, Marfan or Loys-Dietz syndromes,
Neurofibromatosis type 1), Menkes disease, and Kaposi’s sarcoma [11,20-28]. There are
nine types of childhood aneurysms, classified by etiology and pathogenesis, based on the
Ann Arbor classification [25]. Interestingly, congenital-idiopathic aneurysms in the absence
of any systemic disease are categorized as Class VIIL. They may involve the abdominal
aorta, axillary, brachial, or iliofemoral arteries [25]. A rheumatologist and geneticist should
guide the laboratory work-up for associated conditions in children [29]. Buerger’s disease
and true BAA have also been described [30]. The natural history of BAAs is not well
defined [25]. Due to the rarity of idiopathic true BAAs, no universal treatment guidelines
exist [4]. More research is required to better illuminate the causes, progression, and best
treatment of BAAs [1].

We performed a descriptive synthesis of the literature and searched medical databases,
including PubMed, Scopus, Web of Science, and the Cochrane Database of System-
atic Reviews. The search strategy incorporated the following keywords: “brachial

/i

artery aneurysm”,

a7 v

true brachial artery aneurysm”, “peripheral aneurysm”, “upper limb
aneurysm”, and “upper extremity aneurysm”. The retrieved records were subsequently
screened for relevance to the topic of the study. A cross-reference was carried out to retrieve
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relevant studies. We included only the idiopathic true aneurysms. BAAs in the context
of congenital syndromes, trauma, infection, connective tissue disorders, arteriovenous
malformations, immunosuppression, and a history of arteriovenous vascular access were
excluded. Brachial artery pseudoaneurysms, usually caused by trauma and the increasing
use of invasive procedures (e.g., arterial lines, dialysis access, cardiac catheterizations),
were also excluded.

5. Results

Given the heterogeneity of reporting across published cases, aggregated percentages
are reported using variable denominators corresponding to the number of cases in which
each variable was available.

Regarding sex predominance, 22 (56%) were male, 17 (44%) female, and in 5 cases
the sex could not be extracted in the relevant cases series. Regarding the side affected,
16 (43%) were located on the right side, 21 (57%) on the left side, and in 1 patient, they
were bilateral. The mean age was 34.3 years. In 4 cases, age could not be extracted in the
relevant case series. Regarding symptomatology, 21 (58%) patients were symptomatic,
15 (42%) were asymptomatic, in 1 patient with bilateral aneurysms,1 was symptomatic
and the other asymptomatic, and in 7 cases the symptomatology could not be defined. In
symptomatic pts the most common presentation was painful swelling & palpable mass.
Eight pts presented with acute ischemia where Fogarty embolectomy was performed in ad-
dition to standard repair [2,17,31-36]. Among them, 2 pts had aneurysm thrombosis, 5 had
distal embolism, and 1 had aneurysm thrombosis plus distal embolism. Three experienced
medial nerve compression [10,11,29]. One presented with digital gangrene [29]. Among the
cases in which aneurysm size was reported, the mean axial diameter was approximately
2.9 cm, and the maximum axial diameter was estimated at 3.2 cm. In 7 cases, the size could
not be extracted. In 20 cases, the duration of symptoms before seeking care was reported,
and the mean time elapsed was 15.5 months. The principal symptom in asymptomatic
patients was the feeling of a pulsatile mass and/or swelling. In 38 cases where the imaging
method was reported, CDU alone was used in 10 pts (26%), CTA alone in 11 pts (29%),
CDU plus CTA in 7 (18%), CDU plus MRA in 6 (16%) pts, DSA in 1 pt and in another
one the aneurysm was incidentally found during coronary angiography [37]. Regarding
treatment, aneurysm excision was performed in all but 3 pts (In 1 pt, simple ligation was
performed, in the 2nd embolization of the sac after ligation and bypass procedure, and
in the 3rd, where the aneurysm was incidentally found during coronary angiography,
conservative management was decided). Restoration of arterial continuity was achieved
with interposition grafting in most cases, 31/41 (76%). Reversed GSV was the graft of
choice used in 22/31 (71%). Reversed BV was used in 5/31 (16%), and reversed CV in
1/31 pts (0.3%) and PTFE in 2/31 pts (0.6%). In one pt a biological graft (Omniflow) was
used [17]. In 6/41 pts (15%), a primary end-to-end anastomosis was achieved. In 1 pt where
the sac was embolized after aneurysm ligation, the GSV was not interposed but placed as
a bypass graft [38]. In 1 true BAA with saccular morphology, lateral aneurysmorrhaphy
was performed. In 1 pt, two different GSV grafts were used, and in 1 pt, a custom GSV
bifurcated graft was constructed for repair [2,39]. In 1 child, the internal iliac artery was
used as a graft [40]. In 1 case, the technique was not reported, and in 2 cases, the kind of
interposed graft was not reported. The mean follow-up time was 15.4 months in 16 cases
where it was reported. No complications were reported at the mid-term.

Our literature review (summarized in Table 2) underscores the rarity yet clinical
significance of BAA diagnosis and repair, since only 32 case reports and 5 small case series
with 44 relevant patients were retrieved in the published English literature [40-59].
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Table 2. All reported cases of true idiopathic brachial artery aneurysms. Demographics, clinical and operative data are presented.

Journal/ Age/ . Signs/ . Treatment/
ID Author/Ref Year Sex Symptoms/Side Size (cm) Time DI Fu
AE & Interposition grafting
1 Berhanu DL et al. Int J Surg Case Rep /2025 3y/ No/ Painless swelling /1.7 x 1.6 2w CDU, with GSV graft/
[20] F L CTA NR
’ Ali A[?] etal. Int] Surg Case Rep,/2025 28Fy/ Y(is / Painful swelling/NR 2y CDhU AE & Interposition graft61rr1§ with PTFE graft 8 mm/
. AE & Interposition grafting
Zhang Letal. Eur] Vasc Endovasc Surg/ 14y/ No/ Pulsatile mass/ -
3 5] 2025 M L 3%3 NR CTA with ]36\;graft/
4 Liao Zetal. Asian] Surg/ 78y/ No/ Pulsating mass/ 5 CTA AE & Interposition grafting with PTFE graft/
[22] 2024 F L 34x22x%35 y 5y
. AE & Interposition grafting
LeeCYVetal. Vasc Endovasc Surg/ 9m/ No/ Swelling/ . .
5 48] 2024 NR L 2% 2 2m CDU, MRA with CVIQI/Ie{m graft/
g " . . Bypass with GSV graft & sac embolization with
6 Gonzalez-Urquijo Meet al. Vasc Endovascular Surg /2022 65y/ Yes/ Pain, pulsatile mass/ NR CDU, MRA Gelita-spon/
[38] F L 2x6 NR
. 5 . AE & Interposition grafting
7 Bautlsta—SaFnCheZ Jetal Ann Vasc Surg/ 67y/ No/ pulsatile mass/ NR NR with GSV graft/
[50] 2022 F L NR NR
Aneurysm thrombosis & distal embolism, AE & Interposition grafting
8 Tadayon Neetal. J Cardio-vasc Thorac Res/2020 66y/ Yes/ Al/ 12h CTA with GSV graft, ligation of RA/
[31] F R
2x25x%x3 6m
: : . AE & Interposition grafting
9 Shaba[‘;]y etal. Ann Med Surg (Lond) /2020 831’\} / Yis/ Pain, swelling, %“9153“19 mass, Al/ Tw CDU, CTA with GSV (2 grafts)/
’ 6m
Nurmeev I etal. Case Rep Med/ AE & Interposition grafting /
10 [24] 2020 NR NR NR NR CDU 13y
i Paresthesia, swelling, nerve :
11 Taghi Hetal. JMed Vasc/ 70y/ Yes/ compression/ 3y CDU, CTA AE & End-to-end anastomosis/
[11] 2020 F R NR
2.6 X35
. . Interposition grafting
Senarslan DA et al. Ann Vasc Surg/ 27y/ Yes/ Pain, numbness, embolism, AI/ !
12 [17] 2019 M L 3aneurysms: 3 x 2.8, 4.7 x 4.4,2.4 x 2.1 NR CTA with GEIX graft/
AE & Interposition grafting
13 8ly/ Yes/ Digital gangrene/ NR CTA with GSV graft (proximal anastomosis end-to-side
F L 5x 10 due to increased axillary diameter)/
12m
. . AE & Interposition grafting with biological graft
14 7214\%/ / Yis / Pain, cyan;)sm, numbness/ NR CTA Omniflow/
x 10
6m
. AE & Interposition grafting
15 Pradhananga A etal. [32] J Nepal Med Assoc/2017 5y/ Yes/ Pain, AL/ 8h CDU with GSV graft/
M L NR NR
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Table 2. Cont.
Journal/ Age/ . Signs/ . Treatment/
ID Author/Ref Year Sex Symptoms/Side Size (cm) Time DI Fu
. AE & Interposition grafting
16 Ghazar[‘izr] Aetal. BMJ Case Rep/ 2/ No/ Swelling/ NR CDU, CTA with GSV graft/
NR
. . AE & Interposition grafting
Yuan Y et al. Eur J Vasc Endovasc Surg/ 38y/ Yes/ Painful pulsatile mass/ -
17 [47] 2016 M R 35 x 4 NR CTA with GIE;I\[; graft/
AE & Interposition grafting
18 Ben Mgg]M etal. Ann \é%slc()Surg / 4(1)\/}7/ Yis/ Painfull pulsatile mass/3.7 x 4.2 x 6 cm NR CTA with GSV bifurcated graft/
3 1y
. AE & Interposition grafting
19 Greenbergletal J Vase Surg/ 18m/F es/ Amm swelling NR crA with GSV graft/
g ’ NR
. AE & Interposition grafting
20 A Fakhr[e;;}\/IB etal. J Cardiovasc Thorac Res/2012 63/ Y‘;S/ Aneurysm thzrombosm, Al/ 1w CTA with GSV graft/
o 1m
Swelling, paresthesia nerve AE & Interposition grafting
21 Alagaraﬁs}m Setal. Ann R Coll Surg Engl/2011 64Fy/ Yis/ compression/ 2m CDU, CTA with GSV graft/
3 x5cm NR
. . AE & Interposition grafting
Tetik O etal. Tex Heart Inst ]/ 50y/ Yes/ Swollen pulsatile mass/ .
22 [49] 2010 E R Ax25 NR DSA with G]?]}/{ graft/
23 Hudorovi¢ N et al. Wien Klin Wochenschr/ 77y/ No/ Swelling/ 5 CDU, CTA AE& vIrv‘litt:“IéoSs\i]tiog fgtr/afting
[12] 2010 F L 5x4 y NR g
o4 Bahciv[a]rllM etal. Interact Cardi(;‘(z)?)sgc Thorac Surg/ 9 1{/[n/ N{)/ Pul;aStiLe ;nzass/ im CDU, MRA AE & End to eﬁ?{ anastomosis/
25 Pages[%\l etal. Pediatr Surg Int/2008 3/ NR TR/ NR CDU/MRA AF & End to end anastomosis/
NR AE & Interposition grafting
26 ly/M NR /3 NR CDU/MRA with BV graft/
NR
13 AE & Interposition grafting
27 NR NR NR CDU/MRA with BV graft/
m/M g
NR
Gray R] etal. J Vasc Surg/ Aneurysm thrombosis/ AE & revascularization with GSV graft/
28 NR NR NR NR
[40] 1998 53 NR
Symptomatic mass/ AE & revascularization with internal iliac artery
29 NR NR LA 10y NR graft/
' NR
Gangopadhyay N et al. Plast Reconstr Surg Glob 7m/ Yes/ Impaired MN function/ NR/
30 [29] Open/2016 M L 2x24 10d CDU, MRA 1m
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Table 2. Cont.

Journal/ Age/ . Signs/ . Treatment/
ID Author/Ref Year Sex Symptoms/Side Size (cm) Time DI Fu
Jones TR et al. J Vasc Surg/ 9m/ No/ Pulsatile mass/ AE & End-to-end anastomosis/
31 [59] 1988 M L 06x 1 NR cbu NR
. . . AL & GSV bypass & homolateral cervical
Jardine-Brown CP et al. Proc R Soc Med/ 78y/ Yes/ Al, pain, cyanosis/
32 [34] 1972 M R 75 10d NR sympaﬁ;f{ctomy /
L: Al/ . .
. L&R: AE & Interposition grafting
Fann]JIetal. J Pediatr Surg/ 3y/ Yes/L 1.8 x 3.5 .
33 [36] 1994 M No/R R: Pulsatile mass/ NR DU with Glf’l\ri graft/
1.1x26
L . . AE & Interposition grafting
34 Hirji SA etal. Journal of Pediatr Surg Case Rep/ 9m/ No/ Pulsatile mass/ 2w CDU with BV graft/
[16] 2017 F L 17x1
NR
. AE & Interposition grafting
35 3%’ / ng / Pulsghxleong‘“s/ Few w CDU, MRA with GSV graft/
' NR
Tender swelling, impaired, painful AE & Interposition grafting
36 Mowaf[); ?ﬁ Acetal. Int]J Angiol Vasc Surg/2020 61{2 / Y;S/ mobility / 1m CDU with BV graft/
o 55x 1.8 NR
37 Vasavada A et al. BM]J Case Rep/ 58y/ No/ Incidental finding during CA/ NR CA Conservative management/
[37] 2015 M R NR 3m
Heydari Fetal. 52y/ Yes/ AE & Interposition grafting
38 135] Emerg (Tehran)/2015 M R AI/25x22 NR CDU, CTA with GSV graft, embolectomy
. Indian . AE & Interposition grafting
39 Raj a[;\lT ]e tal. J of Vasc and Endo-vasc Surg/ 5?\/?/ Y;s/ Pulsa’aze mass/ NR CDU with GSV graft, embolectomy/
g 2017 NR
10 Eda"al?gf]“ Setal. Am Surg/2022 28y/ No/ Pulsatile mass/ NR CDU, MRI AE & End-to-end anastomosis/6 m
41 Kaikaus J etal. Annals of ;ijcslclilrl‘zgv78rlef Rep 6m/ No/ Pulsatile mass/ NR CTA AE & Lateral aneurysmorraphy/
[15] M L 2 NR
2025
o Ghazi MA etal. Me clla};:;c 1/ 27y/ No/ Painless swelling/ 6 CcDU AE & End-to-end anastomosis/
[52] F R 3.2 x2 y 2m
2006
Parvin SD et al. Eur] Vasc Surg/ 5y/ Yes/ . . AL/
43 53] 1987 P R Pulsatile swelling /3 x 2 8w NR 6m

Abbreviations: ID: identification number, Ref: reference, DI: diagnostic Imaging, Fu: follow-up, M: male, F: female, R: right, L: left, CDU: color duplex ultrasonography, CTA: computed
tomography angiography, MRA: magnetic resonance angiography, CA: coronary angiography, y: years, m: months, w: weeks, d:days, PTFE: polytetrafluoroethylene, Al: acute ischemia,
AE: aneurysm excision, AL: aneurysm ligation, BV: basilic vein, CV: cephalic vein, GSV: great saphenous vein, MN: median nerve, NR: not reported. (‘Time’ refers to the duration of
symptoms/signs before presentation).
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Our patients were all male with mean age 46.3 years. In one pt the aneurysm was
on the right side and in the other two on the left. All were asymptomatic with a mean
aneurysm diameter of 3.8 cm. In contrast to the widespread use of GSV we preferred the
BV as it was of adequate size. A concise overview of the main aggregated findings from the
scoping review is provided in Table 3, highlighting key clinical characteristics, management
strategies, and outcome patterns reported in the literature.

Table 3. Overview of key findings from the scoping review of idiopathic true brachial artery aneurysms.

Domain

Key Observations from the Literature

Patient characteristics

Predominantly adults; both sexes affected; idiopathic etiology without
trauma, infection, or connective tissue disease

Clinical presentation

Most commonly a palpable upper-arm mass; may be associated with pain,
tenderness, or local compression symptoms; ischemic manifestations
reported less frequently; some cases detected incidentally

Aneurysm morphology and location

Typically, fusiform true aneurysms; most often involving the mid-to-distal
brachial artery, occasionally extending to the bifurcation

Diagnostic modalities

Duplex ultrasonography as first-line imaging; computed tomography
angiography frequently used for anatomical delineation and
operative planning

Treatment strategy

Predominantly open surgical repair; conservative management reported
rarely and mainly in asymptomatic or high-risk patients

Surgical techniques

Aneurysm excision with arterial reconstruction most commonly performed;
end-to-end anastomosis feasible in selected cases

Conduit choice

Not reported for idiopathic true brachial artery aneurysms; endovascular
approaches described mainly for non-idiopathic aneurysms
or pseudoaneurysms

Reported outcomes

Early postoperative outcomes generally favorable; mid- and long-term
outcomes derived from literature reports rather than institutional follow-up

Follow-up considerations

Long-term surveillance recommended due to potential development of
aneurysms at other arterial sites

5.1. Incidence

Arterial aneurysms of extremities account for 18% of all arterial aneurysms, with
popliteal and common femoral the most common [11]. Upper extremity aneurysms are
less common compared to lower extremity aneurysms and account for less than 1% of all
peripheral aneurysms [2]. Although BAAs account for 0.5%, true BAAs account for 0.17%
of all peripheral aneurysms and usually manifest as a painless mass [2].

5.2. Pathophysiology

Atherosclerotic risk factors (hypertension, hyperlipidemia, smoking, and age) may
exist in patients with idiopathic true BAAs [35]. Smoking was apparent in 25% and
hypertension in 33% of patients in one reported series [40]. Generally, histopathologic
examination reveals medial degeneration, fibrosis, and disruption of the elastic laminae [12].
In most reports, true BAAs are usually isolated and rarely associated with other aneurysms.
In our review, only in three cases were they associated with axillary aneurysms at the
time of diagnosis [17]. However, in one report, they coincide with other aneurysms at
a rate of 8% [40]. Genetic testing is suggested [41]. It has revealed variations in MYH?7
and COL7A1 genes, which affect protein structure in myosin subunits in myocardium
and type 7 collagen, respectively. However, the relationship of these specific heterozygous
mutations with aneurysms is unknown, and further research is needed [41].
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Traumatic aneurysms are mainly saccular and present as pseudoaneurysms. Some-
times, occult repetitive chronic trauma may be implicated in the pathophysiological process
of true BAAs [18,39]. The use of crutches may cause degenerative lesions to the axillary
artery due to chronic repetitive trauma and predispose to aneurysm formation [42]. This
pattern can also cause aneurysm of the brachial artery [43]. Handling of the fishing ropes
by fishermen has also been implicated in the pathophysiology of true BAAs [3,39]. In
all these cases, chronic repetitive occult trauma leads to compression of the arterial wall
with subsequent contusion of the media. This results in weakness of the arterial wall and
fusiform dilatation (not saccular) [40].

AVF-related brachial artery aneurysms can be present while AVF is working, after
AVF ligation, and after transplantation [7,44]. In the presence of an AVF, shear stress
created by fistula flow is implicated in aneurysm formation [38]. AVF-related are the most
common BAAs [2]. The time interval between AVF creation and aneurysmal diagnosis was
about 20.6 years in one report [45]. As mentioned above, these BAAs are excluded from
this review.

5.3. Clinical Symptoms

When symptomatic, local pain or tenderness is the predominant symptom, along
with signs of a pulsatile mass. At the time of diagnosis, atherosclerotic BAAs tend to
be larger and are palpable in two-thirds of patients with an accompanying audible bruit
in some cases [17]. Complications include median nerve compression and paresthesia,
venous compression leading to insufficiency and arm edema, due to a mass effect [24].
Sometimes, compressive effects may lead to impaired limb function [24]. Acute arm is-
chemia may result from thrombosis or distal embolization [4,17,24,31]. A patient may
have a ‘known’ mass in his arm for many years, which suddenly may become symp-
tomatic, causing acute limb ischemia due to aneurysm thrombosis, dislodgement of luminal
thrombus, and obstruction of the outflow vessel, embolism in distal arteries, or digital
micro-embolism [2,11,17,32,34,39,46,47]. Chronic microembolization may lead to perma-
nent occlusion of distal arm arteries with digital tissue loss, ulceration, and gangrene [17].
These obstructions may not be amenable to Fogarty embolectomy [33]. Consequently,
physical examination in patients with neurovascular complaints of the upper extremities is
very important [2].

5.4. Diagnosis

Diagnosis is based on clinical examination supplemented with color duplex ultrasonog-
raphy (CDU) imaging, which is usually the first examination performed. It is preferred as
it is quick, economical, and delineates the morphology of the aneurysm, but sometimes
the findings may be misleading [40]. Computed tomography angiography (CTA) and
magnetic resonance angiography (MRA) are confirmatory exams guiding the surgical
plan. MRA is a valuable diagnostic method in the pediatric population due to its high
image resolution and lack of radiation exposure [14,48]. BAAs should be differentiated
from pseudoaneurysms, hematomas, vascular malformations, ganglion or synovial cysts,
abscesses, neural tumors, muscular fibromas, and other upper extremity lesions [1,20,49].
Whole-body arterial imaging is needed to exclude aneurysms at other locations [4,40].

5.5. Treatment

The treatment options of BAAs have been generally extrapolated from case reports
and case series [1,50]. Operative repair still remains the ‘gold standard’ for upper extremity
arterial aneurysms, since the first report by Griffith in 1897 [40,46]. Brachial plexus block
anesthesia can be used as an alternative to general anesthesia [49,51]. Local anesthesia
is not an option for children but is an alternative for older patients [49]. Acute limb
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ischemia needs urgent treatment to avoid irreversible hand ischemia, acute compartment
syndrome, gangrene, and amputation [31]. A preoperative ultrasound mapping of the
upper extremities” superficial veins (mainly basilic and cephalic) and the great saphenous
lower extremities is always useful for harvesting. In the absence of adequate-sized veins
or if they have been harvested (e.g., for CABG), a prosthetic graft may be used [1,17].
The choice of operative technique is based on the length of the arterial defect [24]. If
the artery is elongated, aneurysm excision along with end-to-end anastomosis may be
achieved [4,11,22,52]. Otherwise, the defect is bridged with graft interposition. If total
aneurysm excision is not possible because the aneurysm’s bottom is strictly connected
to nearby structures, this part could be left in place. Primary patency of interposition
grafting was 77% at 2.4 years in one report [4]. However, vein grafts have better long-term
patency [2].

In one report, a bifurcated saphenous vein graft was used to revascularize both radial
and ulnar arteries, as aneurysmatic disease was extended to one of them [39]. In another
report, two different GSV bypass grafts were used to revascularize the radial and ulnar
arteries independently [2]. Thus, ligation of the radial or ulnar artery was avoided [31].
In our case 2, we proceeded to ligation of the ulnar artery and revascularized the radial
artery. Conversely, Tadayon N et al. performed ligation of the radial artery and revascu-
larized the ulnar artery [31]. In case of embolic occlusions of the distal run-off arteries, an
embolectomy should be performed before completion of the distal anastomosis [17]. In one
case, postoperative prosthetic graft thrombosis necessitated restoration with an autogenous
venous conduit [24]. In autogenous venous grafts, dilatation in the long term is a rare
issue [24]. Aneurysmal degeneration of the distal artery 3-years after successful repair of a
BAA has been reported. Re-operation was successful [27]. In one report, simple ligation
was performed in 5 out of 10 aneurysms [31]. In another report, palpable distal pulses were
noted in a 5-year-old girl, bmonths after simple ligation [53]. Factors that permitted this
approach were the location of the aneurysm, adequate back bleeding, normal capillary
refill after arterial occlusion, and difficulty of primary repair [31,34].

In children, 7-0 to 9-0 interrupted nylon sutures are mainly used for anastomosis [54].
In an 18-month-old girl with a small BAA and asymptomatic outflow vessel obstruc-
tion, although aneurysm ligation would be an option, the authors proceeded to venous
bypass, concerned about extremity growth on the first occasion [54]. Limb growth distur-
bances have been described in pediatric iliac arterial aneurysms, improving after surgical
repair [55,56]. In infants, there is a surgical challenge regarding the very small diameter of
the brachial artery (1-2.5 mm) [55,57,58]. The precise timing for operation in asymptomatic
children is controversial. Some suggest an observation strategy aiming at a subsequent sur-
gical repair at an older age [29,59]. This approach perhaps has a role in small asymptomatic
aneurysms without luminal thrombus [46,59]. Others suggest a quick operation after the
diagnosis to avoid limb ischemia [14,60]. In a series of Nurmeev I et al., with 5 children
with a mean age of 3.3 years, all were operated on, and no one was elected for regular
observation [24].

Definitely, early surgery should be recommended at all ages for moderately sized to
large aneurysms that increased in size recently, formed luminal thrombus, or caused distal
neurovascular compromise [46]. An increase in diameter above 2 times the normal size of
the artery is the general threshold for aneurysm repair [61]. A threshold of 2.5 cm with the
presence of intraluminal thrombus was the indication for repair in asymptomatic patients
in a recent report [4,36]. Although it is not impossible to predict which asymptomatic
aneurysms are likely to develop complications, it is reported that the complication rate is
33% in asymptomatic patients in a six-year period [2,40,60]. Conservative management was
safe for asymptomatic aneurysms smaller than 2.5 cm, in one recent report [4]. Conversely,
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others suggest operative repair in all BAAs based on the low morbidity associated with
surgery [40].

Endovascular repair with covered stents has emerged as an alternative treatment
modality and has been successfully applied in subclavian and axillary artery aneurysm:s,
as well as in non-idiopathic brachial artery aneurysms [62-69]. Endovascular techniques
have also been reported for peripheral arterial aneurysms; however, a higher incidence of
stent thrombosis has been observed in some series, raising concerns regarding durability in
mobile arterial segments [63,65,70].

In the specific context of brachial artery aneurysms, several anatomical and biome-
chanical limitations may restrict the applicability of endovascular exclusion. These include
arterial tortuosity, diameter mismatch between proximal and distal landing zones, multilob-
ulated aneurysm morphology, presence of intraluminal thrombus, and the marked mobility
of the brachial artery, particularly across the elbow joint. In addition, endovascular exclu-
sion does not address compressive symptoms, such as median nerve compression, which
may persist despite successful aneurysm exclusion [11]. Stent fracture related to repetitive
arm flexion has also been reported, and as a result, many patients are not anatomically
suitable candidates for endovascular repair [17].

In pediatric patients, further concerns include stent migration and compromised
long-term patency associated with limb growth, limiting the applicability of endovascular
treatment in this population [57]. In contrast, open surgical exposure of the brachial artery
is relatively straightforward, and surgical repair has been associated with low perioperative
morbidity and mortality and excellent long-term patency, particularly when autologous
venous conduits are used [17].

Importantly, no cases of endovascular repair for idiopathic true brachial artery
aneurysms have been reported in the available literature. This absence of reported ex-
perience likely reflects both the rarity of the disease and the aforementioned anatomical
constraints rather than definitive evidence against the technique. Consequently, while
endovascular repair may represent a valuable option in selected clinical scenarios—such as
emergency settings, patients with significant comorbidities, or non-idiopathic aneurysmes,
including traumatic or iatrogenic pseudoaneurysms—current evidence does not support its
routine elective use in idiopathic true brachial artery aneurysms, for which open surgical
repair remains the most established treatment option. Mid- and long-term patency data for
endovascular repair in this anatomical location remain limited [4]. Long-term follow-up is
generally recommended, as aneurysms at other arterial sites may develop many years after
initial presentation [29,57,59,71].

6. Limitations

This study has several limitations that should be acknowledged. First, due to the ret-
rospective nature of the case series and the long study period, formal outpatient follow-up
data were not available for the included patients. Although early postoperative outcomes—
including restoration of distal pulses and uneventful in-hospital recovery—were doc-
umented in all three cases, duplex ultrasonography and standardized short-, mid-, or
long-term follow-up could not be retrieved. Attempts to contact patients using recorded
telephone details were unsuccessful due to outdated contact information.

Second, the small sample size reflects the extreme rarity of idiopathic true brachial
artery aneurysms and limits the ability to draw generalized conclusions regarding long-
term patency or comparative effectiveness of treatment strategies.

Third, the extended inclusion period may have introduced heterogeneity related
to diagnostic modalities, perioperative management, and documentation practices over
time. The exceptionally long inclusion period reflects the extreme rarity of idiopathic
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true brachial artery aneurysms. However, this inevitably introduces heterogeneity related
to evolving diagnostic imaging modalities, perioperative management strategies, and
documentation standards, particularly in earlier cases. Consequently, the institutional
case series is intended to serve a descriptive and illustrative purpose, highlighting clinical
presentation, operative principles, and pathological confirmation, rather than to enable
comparative outcome assessment or temporal trend analysis.

Moreover, the absence of structured follow-up data reflects both the retrospective
design and the extended study period, during which standardized follow-up protocols
and electronic documentation were not uniformly implemented. Finally, the exclusion of
brachial artery aneurysms associated with connective tissue disorders, trauma, or arteri-
ovenous fistulas—although deliberate to preserve pathophysiological homogeneity—limits
the applicability of our findings to idiopathic cases only.

7. Conclusions

Idiopathic true brachial artery aneurysms are exceedingly rare and may lead to limb-
threatening ischemic complications if left untreated. The most common clinical finding is a
palpable mass in the upper arm, underlining the importance of careful physical examination
in patients with atypical upper-extremity symptoms. In our institutional case series, open
surgical repair with aneurysm excision and revascularization resulted in favorable early
postoperative outcomes, including preserved distal perfusion and uneventful in-hospital
recovery. Due to the absence of structured long-term follow-up, no conclusions regarding
durability can be drawn from the institutional cases alone.

However, evidence from the published literature, summarized in this scoping re-
view, suggests that open surgical repair—most commonly using autologous venous
conduits—has been associated with satisfactory mid- and long-term outcomes. Taken
together, these findings support open surgical repair as the most established treatment
option for idiopathic true brachial artery aneurysms, while highlighting the need for
structured follow-up and further data to better define long-term durability.
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