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Abstract: Venous malformations (VMs) are rare congenital vascular anomalies characterized by clusters
of dilated veins that can occur in various locations, including the skin, muscles, and internal organs. It is
uncommon for these anomalies to be initially identified and described through breast imaging. Most of the
reported cases of VMs identified on breast imaging have been detected within the pectoralis muscle and
breast parenchyma. We present a unique case of an axillary VM identified in an asymptomatic woman

during routine breast imaging and argue that, because of the risks of operating on VMs, this case highlights
the importance of considering VMs in the differential diagnosis of non-lymph node axillary lesions to avoid

unnecessary invasive procedures.

Keywords: venous malformation, breast, mammography, ultrasonography

Introduction

enous malformations (VMs) are rare slow-
Vflow lesions characterized by enlarged veins

that are irregularly connected to the normal
vasculature. VMs are believed to be caused by
abnormal blood vessel formation during fetal
development. The incidence of VMs is estimated to
range between 1 in 5000 to 10000 births, with a
prevalence estimated at 1.5%.%? Though they are
present at birth, VMs often remain clinically
undetected for an extended period.!® VMs grow
with the patient, but their growth can be
exacerbated by factors such as trauma, infection,
puberty, or pregnancy.® Although VMs are
predominantly asymptomatic, clinical
manifestations can include blue or purple
discoloration of the overlying skin, compression
neuropathy, and inflammation of the skin and
subcutaneous tissue. Occasionally, the diminished
blood flow characteristic of VMs may incite local
inflammation, with resultant small blood clot
formation, which can calcify over time and form
phleboliths.> VMs represent the most prevalent

Key Points

= It is rare that venous malformations (VMs)
are initially detected on breast imaging.
VMs can be identified by imaging
characteristics such as a spongiform mass
with hypoechoic spaces, slow flow, and
compressibility, with diagnosis usually
confirmed through ultrasound and Doppler.

Most VMs remain clinically occult, suggesting
that their true prevalence in the breast and
axilla may be underreported.

Considering VMs in the differential diagnosis
of non-lymph node axillary lesions can help
to avoid misdiagnoses and unnecessary
invasive procedures.

form of vascular malformations, with the majority
manifesting as cutaneous or intramuscular lesions.
We present a case of a VM in axillary breast tissue
that was first detected during breast imaging. It is
important for radiologists to recognize the imaging
characteristics of benign entities such as VMs to
ensure accurate diagnosis and to avoid
unnecessary invasive procedures that may result
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Figure 1. Diagnostic Mammography of the Left Breast of a
45-Year-Old Woman.

MLO view MLO enlarged view MLO view

(3 years
prior)

(A) Diagnostic mammogram of the left breast in mediolateral
oblique (MLO) view shows a high-density, irregular 30 mm
mass with circumscribed margins corresponding to the
palpable area of concern (A, red circle).

(B) An enlarged view of the diagnostic mammogram
demonstrates associated internal large coarse calcifications
(B, red circle).

(C) A diagnostic mammogram conducted 3 years prior to the
patient’s presentation shows no significant difference in
internal vascularity, likely due to the compressibility of the
VM.

in uncontrolled bleeding due to the fragile and
infiltrative nature of VMs.® This case report was
prepared following the CARE Guidelines.*

diagnostic mammogram of the Ileft breast
demonstrated a high-density, irregular, 30 mm
mass with  circumscribed margins, which
corresponded to the patient’s area of palpable
concern. Associated large coarse calcifications
were also seen (Figure 1A and 1B).

Targeted ultrasound demonstrated an anechoic
irregular mass with circumscribed margins
measuring 22 mm in the left axilla with associated
internal calcifications (Figure 2A and 2B). Color-
flow Doppler ultrasound revealed no significant

Figure 2. Ultrasonography of the Left Axilla of a 45-Year-Old
Woman.

Case Presentation

A 45-year-old woman with no personal or familial
history of breast cancer presented for diagnostic
breast imaging for the evaluation of an area of
palpable concern in the left axilla. At the time of
presentation, no prior breast imaging was
available for review. However, the patient
provided a breast imaging report from a routine
screening performed 3 years prior at an outside
clinic, which recommended the biopsy of a left
axillary finding. This recommended biopsy was not
performed.

Imaging conducted at the time of the patient’s
presentation included left breast diagnostic
mammography and left breast ultrasonography. A

Sagittal view (irregular serpiginous mass with
circumscribed margins)

Sagittal view (internal echogenic foci)

Diagnostic ultrasound of the left axilla shows an anechoic,
irregular, serpiginous mass with circumscribed margins, which
measures 22 mm (red circles). Associated internal echogenic
foci were also seen (B, red circle), suggestive of the coarse
calcifications and phleboliths seen on correlative mammogram.
The difference in the observed size of the mass between
images from figure 1 and figure 2 may be the result of
differences in imaging modality, measurement plane, and
lesion compressibility with probe pressure.
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Figure 3. Color-Flow Doppler Ultrasound Images of the Left Axilla of a 45-Year-Old Woman.

Transverse view

Sagittal view, decreased pressure

(A, B) Ultrasound images of the left axillary mass with color flow Doppler initially did not demonstrate significant internal vascularity
(A, B red circles). (C) Repeat imaging with decreased pressure on the ultrasound probe demonstrated some pulsatile internal

vascularity (C, red circle).

internal vascularity (Figure 3A and 3B). However,
upon repeat imaging with decreased pressure on
the ultrasound probe, the mass demonstrated
internal pulsatile vascularity (Figure 3C). The
finding was additionally evaluated with spectral
Doppler ultrasonography, which demonstrated
monophasic waveform suggestive of venous flow
(Figure 4). These ultrasound findings
corresponded to the mammographic finding and to
the area of palpable concern. There was no
significant axillary lymphadenopathy evident on
ultrasound. The constellation of these imaging
findings was suggestive of a VM, with the internal
calcifications corresponding to phleboliths. As
such, biopsy was not recommended. Magnetic
resonance angiography and venography
(MRA/MRV) of the upper extremity were
suggested for further confirmation of the
diagnosis; however, the patient did not undergo
this imaging.

Following this diagnostic work up, the
mammogram and ultrasound images performed
three years prior at an outside institution became
available for review (Figure 1C). The findings in
the left axilla seen on our diagnostic exam
appeared grossly stable compared to the prior
outside imaging. No significant internal vascularity
was noted at the time, likely due to the
compressibility of the VM.

Discussion

VMs are a rare non-neoplastic vascular disorder
characterized by multiple dilated veins which can

occur in various locations, such as the skin,
muscles, or internal organs. Although a rare and
often undetected occurrence within the breast
parenchyma, VMs can present within the breast as
painless, palpable lumps.® If thrombosis or
hemorrhage occurs within the lesion, discomfort
has been noted as a primary complaint, possibly
due to compression of the surrounding breast
tissue.> To our knowledge, only 7 cases of vascular
malformations seen on mammography have been
reported: 5 cases of VMs, 1 case of cavernous
hemangioma, and 1 case of venous angioma.>™®
Among the 5 reported cases of VMs, 2 cases were
identified within the pectoralis muscle, 1 was
identified in the retropectoral space, and 2 were
identified within the breast parenchyma. To our
knowledge, this is the first published report of an
axillary VM identified initially on breast imaging.
Although there is a possibility that this finding
could have occurred within accessory breast tissue
in the axilla, given that ultrasound suggests the
possibility of the presence of fibroglandular tissue,
there is no clear mammographic evidence for
accessory breast tissue.

Given the rarity of presentation of axillary VMs on
breast imaging, this entity is not typically
considered in the differential diagnosis of axillary
masses. When a non-lymph node lesion is
identified in the axilla, vascular lesions and nerve
sheath tumors should be considered, especially
since the superficial axillary artery and vein may
be involved. Partially or completely anechoic
lesions in this area should prompt the breast
imager to perform Doppler ultrasound imaging
and investigate any patient history of
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Case report timeline

Patient
presented to an
outside clinic

Sx - palpable mass
in left axillary
region

Patient presented

e e Ay to PCP and was

region; biopsy of
left axillary finding referred FO !.}reast
was recommended imaging facility
but not completed I

Sx - palpable mass
in left axillary
region

Color-shading:
- patient visits
- signs & symptoms
- laboratory & imaging tests
- treatment
- medical history

Patient presented to
breast imaging facility
for mammogram and
ultrasound

MG and US - venous
malformation in left
axillary region;
MRA/MRV & biopsy
recommended but not
completed

Abbreviations: MG, mammography; MRA, magnetic resonance angiography; MRV, magnetic resonance venography; PCP, primary care physician; Sx, symptoms; US,

ultrasonography
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Figure 4. Spectral Doppler Ultrasonography of the Left Axilla of a 45 Year-Old Woman.

Longitudinal spectral Doppler
ultrasonogram

ultrasonogram

Focused color Doppler

Color and spectral Doppler ultrasonogram

Spectral Doppler ultrasound of the left axillary mass demonstrates monophasic waveforms, suggesting venous flow.

interventional or surgical procedures, which would
raise the possibility of an iatrogenic arteriovenous
malformation.? If the lesion appears solid, nerve
sheath tumors should be considered. Conversely,
if the lesion is not solid or mass-like, the possibility
of vascular malformations and hematomas should
be considered. Absence of a |history of
interventional or surgical procedures may further
support the diagnosis of a vascular
malformation.°

Additionally, imaging characteristics such as a
serpiginous mass with hypoechoic spaces and
hyperechoic septa, low-velocity flow within the
lesion, calcifications, and compressibility can help
differentiate a VM from other types of vascular
anomalies.! The diagnosis of a VM can sometimes
be made based on clinical history and examination
alone, but confirmation can be obtained with
imaging, typically through ultrasound and Doppler
examination.!> While not always necessary,
magnetic resonance imaging (MRI), particularly
magnetic resonance angiography (MRA) or
venography (MRV), may be advantageous in
confirming VMs in some cases.!® In our case,
MRA/MRV was recommended, but the patient did
not undergo the exam. Biopsies are rarely utilized
to confirm VMs due to the risk of significant
bleeding or hemorrhage. If a VM is diagnosed and
the patient experiences symptoms such as
discomfort or pain, referral to vascular surgery
should be considered.® These instances highlight
the importance of considering a VM in the
diagnosis of masses detected on breast imaging

and the need for a comprehensive diagnostic
approach.

Conclusion

VMs are the most common type of vascular
malformations, but it is rare for their initial
detection to occur during breast imaging. Although
a few reported cases of VMs in the breast and
chest wall have been symptomatic, most VMs
remain clinically occult, suggesting that their true
prevalence in the breast and axilla may be
underreported.®™® Due to the rarity of detecting
axillary VMs initially through breast imaging, this
condition is not typically included in the differential
diagnosis of lesions in the breast and axilla.
However, it is crucial for radiologists to recognize
the distinguishing characteristics of VMs to ensure
accurate diagnosis and appropriate clinical
management.

Author Contributions

Conceptualization, C.Y., M.T., and 1.S.T.; Acquisition,
analysis, and interpretation of data M.T. and I.S.T.; Writing
- original draft preparation, C.Y.; Review and revisions,
C.Y., M.T., and I.S.T.; Supervision, M.T. and [.S.T. All
authors agree to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity of
any part of the work are appropriately investigated and
resolved. All authors had full access to all the data in the
study and take responsibility for the integrity of the data and
the accuracy of the data analysis.

17



UCLA Radiol Sci Proc. 2025;5(2):13-18

Young et al.

Disclosures
None to report.

References

1.

Scientific and Language Editing - M.S., Copyeditor

Eifert S, Villavicencio JL, Kao TC, Taute BM, Rich NM.
Prevalence of deep venous anomalies in congenital
vascular malformations of venous predominance. Journal
of Vascular Surgery. 2000;31(3):462-471.
doi:10.1067/mva.2000.101464

Vikkula M, Boon LM, Mulliken JB. Molecular genetics of
vascular malformations. Matrix Biology. 2001;20(5):327-
335. doi:10.1016/50945-053X(01)00150-0

Seront E, Vikkula M, Boon LM. Venous Malformations of
the Head and Neck. Otolaryngologic Clinics of North
America. 2018;51(1):173-184.
doi:10.1016/j.0tc.2017.09.003

Riley DS, Barber MS, Kienle GS, et al. CARE guidelines for
case reports: explanation and elaboration document. J
Clin Epidemiol. 2017;89:218-235.
doi:10.1016/j.jclinepi.2017.04.026

Joshi P, Kumar A, Chaitanya S, Sharda P, Ravi B, Syed A.
Axillary vascular malformation visualized on
mammogram: A case report. Radiol Case Rep.
2022;17(9):2902-2905. doi:10.1016/j.radcr.2022.05.032
El Khoury M, Bejjani J, Trop I, Labelle M, Mesurolle B.
Venous malformation of the pectoral muscle depicted on
mammogram. Clinical Imaging. 2020;63:57-59.
doi:10.1016/j.clinimag.2020.02.017

10.

11.

12.

13.

Perugini G, Bonini G, Giardina C, Mapelli L. Cavernous
hemangioma of the pectoralis muscle mimicking a breast
tumor. AJR Am J Roentgenol. 1994;162(6):1321-1322.
do0i:10.2214/ajr.162.6.8191991

Kim DJ, Son EJ, Hong SW, et al. Interpectoral venous
angioma presenting as a breast mass. J Ultrasound Med.
2008;27(3):477-481. doi:10.7863/jum.2008.27.3.477
Metaxa L, Suaris TD, Dani S. Vascular chest wall lesion
mimicking a breast tumor on screening mammograms:
Report of a case. The Breast Journal. 2019;25(6):1257-
1259. doi:10.1111/tbj.13445

Oliff MC, Birdwell RL, Raza S, Giess CS. The Breast
Imager’s Approach to Nonmammary Masses at Breast
and Axillary US: Imaging Technique, Clues to Origin, and
Management. RadioGraphics. Published online January
12, 2016. d0i:10.1148/rg.2016150029

Esposito F, Ferrara D, Di Serafino M, et al. Classification
and ultrasound findings of vascular anomalies in pediatric
age: the essential. J Ultrasound. 2018;22(1):13-25.
doi:10.1007/s40477-018-0342-1

Legiehn GM, Heran MKS. A Step-by-Step Practical
Approach to Imaging Diagnosis and Interventional
Radiologic Therapy in Vascular Malformations. Semin
intervent Radiol. 2010;27(02):209-231. doi:10.1055/s-
0030-1253521

Herborn CU, Goyen M, Lauenstein TC, Debatin JF, Ruehm
SG, Kroger K. Comprehensive Time-Resolved MRI of
Peripheral Vascular Malformations. American Journal of
Roentgenology. 2003;181(3):729-735.
doi:10.2214/ajr.181.3.1810729

18


https://doi.org/10.1067/mva.2000.101464
https://doi.org/10.1016/s0945-053x(01)00150-0
https://doi.org/10.1016/j.otc.2017.09.003
https://doi.org/10.1016/j.jclinepi.2017.04.026
https://doi.org/10.1016/j.radcr.2022.05.032
https://doi.org/10.1016/j.clinimag.2020.02.017
https://doi.org/10.2214/ajr.162.6.8191991
https://doi.org/10.7863/jum.2008.27.3.477
https://doi.org/10.1111/tbj.13445
https://doi.org/10.1148/rg.2016150029
https://doi.org/10.1007/s40477-018-0342-1
https://doi.org/10.1055/s-0030-1253521
https://doi.org/10.1055/s-0030-1253521
https://doi.org/10.2214/ajr.181.3.1810729

