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courses along the lateral chest wall with the lateral thoracic 
vein (LTV) deep to the pectoralis minor, emerging inferior 
to the muscle belly, and it terminates by giving off lateral 
mammary, muscular, and cutaneous branches [2, 9].

The LTA supplies blood to tissues of the lateral thorax. 
Primary recipient tissues include the intermediate portion 
of the serratus anterior muscle, intercostal muscles, pectoral 
muscles, axillary lymph nodes, and lateral chest wall and 
skin. In females, the LTA has a greater role as it perfuses 
the lateral breast [2, 9]. Furthermore, in females, the LTA 
also serves as an important vessel contributing to the major 
blood supply of the nipple-areolar complex [5].

The LTA has been reported to vary in its origin from 
the axillary artery [2]. We herein demonstrate a rare case 
of bilateral duplicated LTA variance. Two LTAs were found 
bilaterally with both 2nd LTAs demonstrating unique ori-
gins and pathways. Understanding of potential and existing 
variations is practically important for surgeons that operate 
in the vicinity of the LTA, including procedures involving 
the breast, pectoral muscles, or broader lateral thorax, chest, 
and axilla.

Abbreviations
LTA	� Lateral thoracic artery
LTV	� Lateral thoracic vein

Introduction

The axillary artery is divided into three parts in relation to 
the pectoralis minor muscle. The 1st, suprapectoral, part 
courses from the lateral border of the 1st rib to the superior 
border of the pectoralis minor. The 2nd, retropectoral, part 
lies posterior to pectoralis minor. The 3rd, infrapectoral, 
part continues from the inferior border of pectoralis minor 
to the inferior border of the teres major muscle. The lateral 
thoracic artery (LTA) usually originates from the 2nd part 
distal to the thoracoacromial artery (Supplementary Figure) 
according to classic anatomical descriptions and text. It 
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Abstract
The lateral thoracic artery (LTA) is one of six main branches that originate from the axillary artery. The LTA has a textbook 
origin from the 2nd part of the axillary artery posterior to the pectoralis minor muscle. Contrary to the textbook origin, 
there are numerous reports of LTA variants that originate from the thoracoacromial artery, subscapular artery, and thora-
codorsal artery, or even its duplication. This case report involves description of an additional unique duplicate variant of 
the LTA, bilaterally. The right duplicate LTA has its origin from the 3rd part of the axillary artery and then courses with the 
axillary sheath before coursing towards the breast. The right duplicate LTA variant also gives off two small subcutaneous 
branches in the medial upper arm. The left duplicate LTA has its origin from the brachial artery and courses directly to 
the breast through the axilla. Additional detail on the variants of the LTA could prove useful in surgical procedures that 
involve the lateral thorax, chest, and axilla and contribute to broader anatomical knowledge.

Keywords  Anatomy · Lateral thoracic artery · Variation

Received: 1 January 2025 / Accepted: 28 January 2025
© The Author(s) 2025

Rare bilateral anatomical variation of the lateral thoracic artery: 
duplicated arteries with unique origins and pathways

Mark Rimmer1 · Warwick J. Peacock2 · Kalyanam Shivkumar1 · Shumpei Mori1

1 3

http://crossmark.crossref.org/dialog/?doi=10.1007/s00276-025-03587-y&domain=pdf&date_stamp=2025-2-17


Surgical and Radiologic Anatomy           (2025) 47:80 

Case report

We received an 80-year-old female from the UCLA Donated 
Body Program. The donor was 5 feet and 4 inches tall and 
had a BMI of 15.4. The primary cause of death was attrib-
uted to Alzheimer’s Disease. During the standard anatomi-
cal dissection with photographic documentation of the 
thorax and both arms, an unreported duplicate variant of the 
LTA was discovered, bilaterally (Figs. 1 and 2).

On the right side (Fig. 1), the 1st LTA, with a classic ret-
ropectoral origin, appears to perfuse the chest wall and pec-
toralis minor. The 2nd LTA, termed the duplicate variant, 
with an origin from the 3rd part of the axillary artery, has a 
unique pathway and appears to play a much larger role for 
the breast tissue than the 1st LTA, as it courses directly into 
the breast tissue towards the nipple. The 2nd LTA, at first, 
courses toward the lateral wall of the axilla, almost paral-
lel to the axillary sheath, then splits into one branch that 
courses back to the breast to converge with the LTV and 
two smaller branches that course to the skin of the medial 
upper arm, termed brachial branches. Accordingly, this 2nd 
LTA emerges from the axilla at the inferolateral margin of 
the pectoralis major and takes a more oblique course paral-
lel to the inferior margin of the pectoralis minor to reach the 
breast.

On the left side (Fig. 2), the 1st LTA is symmetrical to 
the right 1st LTA, with a classic retropectoral origin and 
distribution along the lateral chest wall. The 2nd LTA also 
appears to play a major role in perfusion of the breast tissue, 
as it similarly courses directly into the breast tissue. How-
ever, unlike the right 2nd LTA, the left 2nd LTA is much 
more direct in its course through the axilla and has an origin 
from the brachial artery.

Discussion

Traditionally, the LTA courses intimately with the LTV, run-
ning vertically along the lateral chest wall. However, in this 
case with bilaterally duplicated LTAs, the right 2nd LTA has 
a unique oblique path that courses along the axillary sheath 
to the lateral axilla and alters course to eventually come to 
a convergence with the LTV as it nears the breast tissue. 
This 2nd LTA, which also has small subcutaneous branches 
perfusing the medial upper arm, should be considered the 
main LTA due to its role in breast perfusion, as evident by 
its direct entry into the breast and course toward the nipple 
(Fig. 1). The left 2nd LTA uniquely originates from the bra-
chial artery and similarly should be considered the main 
LTA due to its direct entry into the breast tissue (Fig.  2). 
Both LTA duplicate variants have not been reported in cur-
rent literature [4–6]. The unique course of both variant LTAs 

increases the potential risk of inadvertent injury, stressing 
the importance of procedural imaging in the discovery of 
potential variations.

The results of hundreds of recorded dissections of the 
axillary region indicate significant variation in the origin of 
the LTA [4–6]. A textbook origin of the LTA from the 2nd 
part of the axillary artery does not always hold true. Lou-
kas et al. found that the LTA arose most commonly from the 
thoracoacromial artery (67.62%), followed by the textbook 
origin of the 2nd part of the axillary artery (17.02%), the tho-
racodorsal artery (5%), and the subscapular artery (3.93%). 
Multiple/duplicate LTAs (3.09%) were also reported along 
with cases where no LTAs (3.33%) were present [5]. Olinger 
et al. found that the LTA arose most commonly from its 
textbook axillary artery origin (78.3%) along with an origin 
from the subscapular artery (4.2%). They also noted addi-
tional variation with a classic/textbook LTA that gives rise 
to the thoracodorsal (7.2%) and subscapular (5.4%) arteries 
[6]. Lee et al. recorded the LTAs originated from the 2nd part 
of the axillary artery (59.7%), 3rd part of the axillary artery 
(9.5%), thoracoacromial artery (2.6%), and the subscapular 
artery (21.6%) [4]. Importantly, however, the current form 
of duplicated variance with the right 2nd LTA’s convoluted 
course along with its brachial branches and the left 2nd 
LTA’s direct course from the brachial artery has never been 
reported bilaterally nor unilaterally (Figs. 1 and 2).

The embryological development of limb arterial sup-
ply is a process of formation, maturation, remodeling, and 
differentiation [7]. Variation in arteries is observable once 
differentiation, the process of primitive blood vessels, often 
capillaries, becoming enlarged, is achieved. This process is 
coupled with maturation of vessel walls, development of 
smooth muscle, and formation of the three tunic layers. The 
formation of more mature and larger vessels ensures that 
they can accommodate higher blood pressure and supply 
recipient tissues [1]. Ultimately, differentiation of certain 
vessels over others and specification of arterial fate is driven 
by vascular endothelial growth factor and Notch signaling, 
and shear stress-induction maintains arterial structure/vas-
cular integrity after circulation is established [1, 8]. In sum-
mary, LTA variants have formed due to the complex nature 
of persistence and regression of blood vessels, influence of 
signaling molecules, genetics, and environmental factors 
during embryological development [1, 3, 8].

Knowledge of anatomical variants involving the LTA is 
necessary for relevant surgical procedures, such as breast 
surgeries, axillary lymph node dissections, sentinel lymph 
node biopsies, chest wall reconstructions, trauma surgeries of 
the chest, or surgeries of the axillary sheath and its contents. 
Breast surgery often involves dissection of the lateral thoracic 
region. An LTA found more laterally than typical could lead 
to unexpected bleeding if not anticipated or identified. In this 
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Fig. 1  Progressive depiction of the right duplicate lateral thoracic 
arteries. Panel A depicts the emergence of the 2nd lateral thoracic 
artery (LTA) (yellow arrowheads) from the axilla, inferior to the pec-
toralis major, and its course directly into the breast tissue. Panel B, 
with the pectoralis major removed, exhibits the 1st LTA (blue arrow-
head) emerging from the inferior margin of the pectoralis minor. The 
2nd LTA originates from the lateral border of the axilla and courses far 
inferior to and parallel to the inferior margin of the pectoralis minor. 
After the removal of the pectoralis minor, Panels C and D depict the 
axillary anatomy, with (C) and without (D) the veins. Panel C high-
lights the course of the 2nd LTA, with the nerves digitally colored in 
yellow, veins in purple, and arteries in red. The 1st LTA originates from 
the 2nd part of the axillary artery, posterior to the pectoralis minor ten-
don, and has a typical course along the lateral thorax accompanied by 

the lateral thoracic vein. The 2nd LTA originates from the 3rd part of 
the axillary artery; the 1st portion (white arrowheads) takes an oblique 
course respective to the axillary artery. The 2nd LTA then gives off 
multiple branches, including one that courses directly to the breast tis-
sue (yellow arrowheads) and two smaller branches (red arrowheads) 
that course into the subcutaneous region of the medial upper arm. 
Panel D highlights the origin of the duplicate LTAs with other major 
branches of the axillary artery (underlined), including the thoracoacro-
mial and subscapular arteries. The black dotted lines denote the margin 
of the axillar artery. The white dotted lines divide the three parts (num-
bers in black) of the axillary artery. The numbers in white indicate the 
visible cervical nerve roots composing the brachial plexus. A, artery; 
M, muscle; N, nerve; V, vein
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for chest wall reconstructions or trauma surgeries of the chest, 
a duplicate variant LTA, if uninjured, can be an asset to sur-
gery of the chest wall and has the potential to improve surgi-
cal outcomes. Additionally, it is important for surgeons to be 
aware of potential LTA variants to avoid iatrogenic injury to 
the artery during axillary lymph node dissection or sentinel 
lymph node biopsy in the case of lymphadenopathy, breast 
cancer, or even skin cancers such as melanoma since there are 
numerous lymph nodes clustered around vessels in the axilla 

case, both 2nd LTA variants originate more laterally and pen-
etrate directly into the breast tissue and thus are certain to pose 
as problems if not properly anticipated. Therefore, meticulous 
dissection is required to avoid unnecessary complications. 
Likewise, in breast reconstruction surgeries, it is important 
to preserve arteries supplying the breast and chest wall for 
tissue survival and utilization for surgical flaps. A duplicate 
LTA has the potential to be a useful blood supply for surgical 
free flaps and equally has the potential to be injured. Similarly 

Fig. 2  Progressive depiction of the left duplicate lateral thoracic arter-
ies. Panels A, B, C, and D depict the progressive dissection of the 
left axilla. Panel A depicts the full course of the 2nd lateral thoracic 
artery (LTA) (yellow arrowheads), with an origin at the brachial artery, 
through the axilla and directly to the breast tissue. Panel B exhibits 
the same anatomy with the pectoralis major removed. Panel C, with 
the pectoralis minor removed, highlights the 1st LTA and lateral tho-

racic vein along with the 2nd LTA, with the nerves digitally colored 
in yellow, veins in purple, and arteries in red. Panel D, with the veins 
removed, highlights the origins of the duplicate LTAs with other major 
branches of the axillary artery (underlined), including the thoracoacro-
mial and subscapular arteries. The 1st LTA originates from the 2nd part 
of the axillary artery, almost identical to the origin and course of the 1st 
LTA on the right. A, artery; M, muscle; N, nerve; V, vein
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Data availability  All data supporting the findings of this study are 
available within this manuscript and its supplementary information.
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region. Lastly, in classical anatomical orientation, surgery of 
the axillary sheath would not involve risk to the LTA because 
the LTA typically courses perpendicular to the sheath and its 
contents, making it apparent and evident. However, in this 
outlined case, the proximal origin of the right 2nd LTA vari-
ant begins its course parallel to and intimately associated with 
the axillary sheath at the 3rd part of the axillary sheath and 
proximal brachial fascia (Fig. 1). Thus, any surgery involving 
the 3rd part of the axillary artery, axillary vein, or the cords 
of the brachial plexus would inherently be in proximity to 
this duplicate LTA, and it is prudent to not mistake the artery 
as one structure with the fascial sheath to avoid iatrogenic 
injury. In contrast, the left 2nd LTA, with a brachial artery 
origin, has a much more direct course through the axilla and 
to the breast. It is necessary for surgeons to anticipate this 
major artery coursing directly through the axilla as well as 
to be aware that the brachial artery can give rise to it, as out-
lined in this case (Fig. 2), especially since anterior incisions 
are common in surgeries involving the proximal arm. Pre-
procedural imaging and appropriate three-dimensional recon-
struction, such as the computed tomography depicted in the 
Supplementary Figure, is useful to appreciate highly variable 
anatomy around the LTA.

Conclusion

This case report demonstrates bilateral anatomical variation 
of the duplicated LTAs. Both 2nd LTAs appear to play an 
important role in the perfusion of the breast tissue. This case 
report may improve overall anatomical understanding of the 
arterial variations present within the axilla, which ultimately 
may be useful to surgeons.

Supplementary Information  The online version contains supplementary 
material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​0​​0​2​7​6​-​0​2​5​-​0​3​5​8​7​-​y.

Acknowledgements  We are thankful to the individual who has 
donated their body for the advancement of education and research. 
This project was supported by the UCLA Amara-Yad Project. The 
authors are grateful to Mr. Nestor J. Juarez and Mr. Edwin Ng with 
the UCLA Surgical Sciences Laboratory and Mr. Travis G. Siems, Mr. 
Alex Rodriguez, and Ms. Melissa Demers with the UCLA Donated 
Body Program for their support in dissections.

Author contributions  M.R. and S.M. performed dissections. M.R., 
W.P., K.S., and S.M. prepared Figs. 1 and 2. S.M. prepared the sup-
plementary figure. M.R. wrote the manuscript. K.S., W.P., and S.M. 
supervised and revised the manuscript. K.S. and W.P. did the critical 
manuscript revision. S.M., M.R., and W.P. completed figure revisions. 
M.R., W.P., K.S., and S.M. approved the final manuscript.

Funding  This work was made possible by support from NIH grant 
P01 HL164311 to KS and the UCLA Amara-Yad Project. ​h​t​t​p​​s​:​/​​/​w​w​
w​​.​u​​c​l​a​​h​e​a​l​​t​h​.​​o​r​g​​/​m​e​​d​i​c​​a​l​-​s​​e​r​​v​i​c​​e​s​/​h​​e​a​r​​t​/​a​​r​r​h​​y​t​h​​m​i​a​/​​a​b​​o​u​t​-​u​s​/​a​m​a​r​a​-​y​
a​d​-​p​r​o​j​e​c​t.

1 3

Page 5 of 5     80 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fcell.2021.691335
https://doi.org/10.3390/ijms20184411
https://doi.org/10.3390/ijms20184411
https://doi.org/10.1007/s00276-014-1363-x
https://doi.org/10.1007/s00276-014-1363-x
https://doi.org/10.1007/s00276-013-1234-x
https://doi.org/10.1007/s00276-013-1234-x
https://doi.org/10.1002/ca.20958
https://doi.org/10.1046/j.1469-7580.2001.19940407.x
https://doi.org/10.1046/j.1469-7580.2001.19940407.x
https://doi.org/10.3389/fphys.2020.00861
https://doi.org/10.3389/fphys.2020.00861
https://doi.org/10.1007/s00276-025-03587-y
https://www.uclahealth.org/medical-services/heart/arrhythmia/about-us/amara-yad-project
https://www.uclahealth.org/medical-services/heart/arrhythmia/about-us/amara-yad-project
https://www.uclahealth.org/medical-services/heart/arrhythmia/about-us/amara-yad-project

	﻿Rare bilateral anatomical variation of the lateral thoracic artery: duplicated arteries with unique origins and pathways
	﻿Abstract
	﻿Introduction
	﻿Case report
	﻿Discussion
	﻿Conclusion
	﻿References




