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Abstract Rationale Knowledge of the relationship of the dorsal scapular artery (DSA) with the
brachial plexus is limited.
Objective We report a case of a variant DSA path, and revisit DSA origins and under-
investigated relationship with the plexus in cadavers.
Methods The DSA was examined in a male patient and 106 cadavers.
Results In the case, we observed an unusual DSA compressing the lower plexus trunk,
that resulted in intermittent radiating pain and paresthesia. In the cadavers, the DSA
originated most commonly from the subclavian artery (71%), with 35% from the
thyrocervical trunk. Nine sides of eight cadavers (seven females) had two DSA branches
per side, with one branch from each origin. The most typical DSA path was a subclavian
artery origin before passing between upper and middle brachial plexus trunks (40% of
DSAs), versus betweenmiddle and lower trunks (23%), or inferior (4%) or superior to the
plexus (1%). Following a thyrocervical trunk origin, the DSA passed most frequently
superior to the plexus (23%), versus betweenmiddle and lower trunks (6%) or upper and
middle trunks (4%). Bilateral symmetry in origin and path through the brachial plexus
was observed in 13 of 35 females (37%) and 6 of 17males (35%), with themost common
bilateral finding of a subclavian artery origin and a path between upper and middle
trunks (17%).
Conclusion Variability in the relationship between DSA and trunks of the brachial
plexus has surgical and clinical implications, such as diagnosis of thoracic outlet
syndrome.
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Introduction

The dorsal scapular artery (DSA) supplies the levator scapulae
and rhomboid muscles, and contributes to the arterial anas-
tomosis around the scapula. There is disagreement in the
literature regarding the origin of the DSA. The origin that is
most frequently cited is as a branch of the subclavian artery,
and, to a lesser extent, as a branch of the thyrocervical trunk.
However, reports vary, with some indicating that the DSA
originates with more or less the same frequency from the
thyrocervical trunk and subclavian artery (50.7 and 49.3%,
respectively)1 and others indicating that it originates more
often from the subclavian artery (70%),2 and, more recently,
more commonly from the thyrocervical trunk with a
frequency of 69 to 71%.3–5 There is limited knowledge con-
cerning the anatomical relationship of the DSA with the
brachial plexus, especially when the direct origin is from
the subclavian artery,2,3,6,7 even though this information is
key clinically for performing surgery or nerve blocks in the
posterior triangle and for diagnosis of thoracic outlet
syndrome (TOS).

Arterial compression of nerves resulting in pain or dys-
function is a phenomenon recognized to occur both intracra-
nially8,9 and extracranially.10–12 TOS is frequently a result of
anatomical variations in the region of the brachial plexus and
is typically characterized by pain and paresthesias in the
upper limb, accompanied occasionally by weakness.13–16

Mechanical compression of the brachial plexus by anomalous
cervical ribs, fibrous bands, or hypertrophied scalenemuscles
is commonly implicated as the etiology of TOS.15,17–20 Upper
limb symptoms can also result frommechanical compression
of components of the brachial plexus by subclavian vessels or
its branches as they pass through the outlet.13,15,17,20,21 The
DSA is the most frequently implicated artery in this type of
compression of the plexus, with a location between the
middle and lower trunks of the plexus cited as the most
problematic variant.22–24 Besides direct compression by sub-
clavian vessels,25 compression of the brachial plexus by
vascular branches has been reported in the literature,
although only rarely.26

Our goal was to report a case of a young patient with TOS
due to compression of the lower trunk of the brachial plexus
by an anomalous DSA. We also examined the path of the DSA
relative to the brachial plexus trunks in 158 sides of 106
cadaveric specimens and how the paths differ by DSA origin.

Materials and Methods

Case Report
We describe the case of a 17-year-old right-handed male
patient who presented to the neurosurgery clinic for evalua-
tion of right upper limb pain and paresthesia of 4-year
duration. A medical history was taken in which past and
current symptoms of pain, discomfort, and weakness were
recorded, followed by a thorough neurological examination
by a neurosurgeon. Evaluation included magnetic resonance
imaging (MRI). Surgical exploration of the right brachial
plexus was performed.

Cadaveric Study
Specimens were obtained from Temple University School of
Medicine and University of New England College of Osteopathic
Medicine. A total of 163 DSAs in 158 sides in 106 cadaveric
specimenswere examined (59 females and 47males;more than
1 DSA was identified per side in 8 cadavers). Cadavers were
embalmed and were 45 to 100 years old (mean age � SD
¼ 80.30 � 11.98). Death certificates for the 56 cadavers from
Temple University indicated race as “Black” or “White.” Death
certificates for the 50 cadavers from University of New England
were all identified as white Americans of northern European
ancestry.

Cadavers were partially predissected by students enrolled
in gross anatomy courses, with over half of the cadavers
requiring additional dissection for this study. Only 52 cadav-
ers could be examined bilaterally. The arteries and brachial
plexus of the right and left posterior cervical triangles and
axillary regions were dissected and evaluated by the authors.
The DSA was identified by its course deep to the levator-
rhomboid muscle groups. Cadavers were excluded if the
origin of the DSA or components of the brachial plexus could
not be identified or if a visible pathology or surgical/dissec-
tion intervention in the cervical, thoracic, or deltoscapular
area was observed.

Statistical Analysis
Data are presented as absolute numbers and percentages.
Chi-square analyses were used to determine any significant
differences in data between males and female cadavers, and
between left and right sides with respect to DSA origin and
relationship to brachial plexus trunks.

Results

Case Report of a DSA Compressing the Lower Trunk of
the Brachial Plexus
A 17-year-old right-handed male patient presented to the
neurosurgery clinic for evaluation of right upper limb pain
and paresthesia of 4-year duration. The patient was a baseball
player and noted worsening of symptoms while playing and
training for baseball season, with increasing difficulty throw-
ing a baseball. Prior to onset of these symptoms, the patient
played outfield position and threw a ball without difficulty. At
the timeof presentation, hewas experiencing paresthesias and
weakness of his grip, with symptoms exacerbated when his
hand was overhead, particularly during throwing, and was
only able to throw 90 to 100 feet. His paresthesias radiated
down to hismedial forearm and the fourth and fifth digits. The
patient also noted pain medial to the right scapula, shoulder
tenderness, and weakness. He had a past medical history of
asthma, but was otherwise healthy and taking nomedications.

On physical examination, the patient had excellent muscle
bulk and bilateral symmetry. He had 5/5 motor strength in
proximal muscle groups of the arms. He had a relative
weakness in flexion of his right fourth and fifth digits (�5/
5), compared with the left hand. Wrist flexion on both sides
demonstrated 5/5 strength with ulnar deviation. Two-point
discrimination results were normal (< 3 mm) in all digits.
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Grip strength was 70 pounds on the right side, and 100
pounds on the left, despite the patient being right hand
dominant. His pinch strength was 4 pounds, bilaterally. He
had normal strength in the adductor pollicis muscle, and
provocativemaneuvers were negative for ulnar nerve entrap-
ment, indicating no ulnar nerve neuropathy. The patient’s
ulnar nerve would translocate medially during elbow flexion
to rest upon the medial epicondyle. Light percussion over the
course of the ulnar nerve at the leading edge of the flexor
carpi ulnaris producedmild paresthesia (Tinel sign), although
this test only reproduced portions of the distal symptoms. All
symptoms (medial scapular, shoulder, and ulnar) were re-
produced with pressure over the scalene muscles in the
supraclavicular fossa and while the patient held his arms
overhead. The same tests produced no symptoms on the
contralateral side. Electromyogram and nerve conduction
studies were unremarkable; this is not unexpected, as these
tests were performed in a neutral position, which did not
cause symptoms in this patient.

Evaluation by MRI showed a possible vascular/fibrous band
over the lower trunk of the brachial plexus distal to the first
rib.►Fig. 1 illustrates this relationshipusingaparasagittal IDEAL
T2-weighted sequence, where a linear hypointense structure is
seen traversing on top of C8 (arrow). This proposed vascular/
fibrous band has an apparent connection with the adjacent
subclavian artery, consistent with designation as the DSA.
CombiningMRIfindingswithpatient’s descriptionof symptoms,
a working diagnosis of TOS was made. The patient underwent
physical therapy for 3 years, with very modest improvement of
symptoms. On the basis of worsening symptoms, lack of re-
sponse to physical therapy, and patient’s desire to play competi-

tivebaseball, surgical explorationof the rightbrachial plexuswas
performed.

The brachial plexus was exposed using a transverse supra-
clavicular incision. A 6-cm incision was made from the lateral
aspect of the sternocleidomastoid muscle to midclavicular
region, parallel to and immediately above the clavicle. The
platysmamusclewas divided and retractors were placed. The
omohyoid muscle was encountered in the scalene fat pad and
retracted superiorly. The phrenic nerve was identified on the
surface of the anterior scalene muscle (►Fig. 2A). The upper
trunk of the brachial plexus was identified lateral to the
anterior scalene muscle. The anterior scalene muscle was
divided and remaining elements of the brachial plexus
exposed and identified (►Fig. 2A, B). The anterior scalene
muscle did not appear hypertrophic and did not appear to be
the source of the patient’s symptoms. Each trunkof the plexus
was followed proximally to look for additional sources of
impingement. Surgical exploration revealed that the C8

Fig. 1 Sagittal T2-weighted, water-only imaging, corresponding to the
coronal T2 image. The hypointense branching structure indicated by the
arrow is the putative dorsal scapular artery branching off the subclavian
artery, which is impinging on the proximal C8 root. MRI acquisition was
performed on GE (Waukesha, Wisconsin, United States) 3T magnet using
the IDEAL sequence. Water-only images are presented. Acquisition was
performed with TE ¼ 60 ms and TR ¼ 7,907 ms.

Fig. 2 Impingement of the lower trunk of the brachial plexus by the dorsal
scapular artery (DSA) in a case report of a 17-year-old male. (A) The phrenic
nerve (indicated with a small black arrow) and trunks of the brachial plexus
were exposed and identified. The phrenic nerve is passing over the lower
trunk of the brachial plexus. The C8 ventral ramus contribution to the lower
trunk was found to be impinged by a DSA that was 2 mm in diameter and
that originated from the subclavian artery. This DSA crossed superior to the
C8 ventral ramus just prior to the merger of the C8 and T1 ventral rami to
form the lower trunk. (B) Thearterywas ligated anddivided to relieve theC8
impingement.
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ventral ramus contribution to the lower trunk was impinged
by a DSA that was 2 mm in diameter and that originated from
the subclavian artery (►Fig. 2A). This DSA crossed superior to
the C8 ventral ramus just prior to the merger of C8 and T1
ventral rami to form the lower trunk. The DSAwas tethered to
the first rib, creating a physical indentation in the C8 ventral
ramus. The artery was ligated with titanium arterial clips and
then divided to relieve the C8 impingement (►Fig. 2B). The
first rib was left in situ. No further maneuvers were per-
formed to decompress the plexus.

The patient had immediate relief of symptoms and was
discharged the day after surgery. Four months postsurgery,
the patient continued to be free of symptomswith full passive
and active range of motion of the shoulder and cervical spine.
He returned to playing baseball thereafter.

Cadaveric Study
Since the knowledge of the relationship of the DSA with the
trunks and roots of the brachial plexus is under-investigated,

we explored this topic, and the variability of its origin, in 158
right and left sides of 106 cadavers.

The DSA originated less from the thyrocervical trunk
(35% of sides) (►Fig. 3A;►Table 1) and more frequently as a
single branch of the subclavian artery (71% of sides)
(►Fig. 3B, C; ►Table 1). This number is > 100% due to
more than one DSA branch per side in eight cadavers
(►Fig. 3D; ►Table 1), as reported further later. The DSA
also arose from a cervico-dorso-scapular trunk from the
subclavian artery in one cadaver.

Interestingly, nine sides of eight cadavers (6% of sides) had
two DSA branches per side, one from each origin
(►Fig. 3D; ►Table 1). More female than male sides showed
thisfinding (eight to one;►Table 1). One female cadaver had a
bilateral incidence of this double branching. The size of these
double branches varied, with three cadavers showing a larger
branch from the thyrocervical trunk, two cadavers with small
branches from each origin, and the remaining with the larger
branch from the subclavian artery.

Fig. 3 Varied paths of the dorsal scapular artery (DSA) between the trunks of the brachial plexus in four different representative cadaveric
specimens. (A) The DSA (arrowhead) in this cadaver originates from the thyrocervical trunk rather than from the subclavian artery (SCA). It next
passes anterior to the scalenus anterior (SA) muscle (although it often passes inferior to this muscle) and superior to the brachial plexus. (B) In a
different cadaver, the DSA (indicated with an arrow) originates from subclavian artery (SCA) before passing between the upper and middle trunks
of the brachial plexus. Tr, trunk. (C) In another cadaver, the DSA (arrow) originates from subclavian artery before passing between the middle and
lower trunks of brachial plexus. This cadaveric example is most like the case shown in ►Figs. 1 and 2. (D) Two DSA branches were observed in
some cadavers. In these cadavers, one of the DSA branches typically originated from the thyrocervical trunk (white arrowhead) before taking a
path superior to the brachial plexus (black arrowhead). The second DSA branch (arrow) typically arose from the subclavian artery (SCA). Each DSA
branch in these cadavers traveled to a similar location deep to the rhomboid muscles.
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The anatomical relationship of the DSA with the brachial
plexus was explored in 155 cadaveric sides (►Table 2; see
also►Supplementary Table S1 [online-only]). Themost preva-
lent combination of DSA origin and brachial plexus relationship
was a subclavian arteryorigin before passing betweenupper and
middle trunks (40% total: 39% of males; 41% of
females; ►Fig. 3B; ►Supplementary Table S1 [online-only]).
The second most prevalent combination was an origin from the
subclavian artery before passing between middle and
lower trunks (23% total: 25% of males; 21% of
females; ►Fig. 3C, ►Supplementary Table S1 [online–only]).
The thirdmost common arrangement was a thyrocervical trunk
origin before passing superior to the plexus (23% of total; 17% of
males; 26% of females; ►Fig. 3A; ►Supplementary Table S1

[online-only]). The remaining combinations were much less
prevalent (►Supplementary Table S1 [online-only]).

After combining data from both sexes, chi-square analysis
revealedahigher incidence for aDSApassingbetweenupper and
middle trunks than between middle and lower trunks, after an
origin from the subclavian artery (p ¼ 0.004). DSAs originating
from the subclavian artery were more likely to pass between
upper and middle trunks on the right side (p ¼ 0.016), than on
the left (p ¼ 0.108).Whendata fromboth sexes and both origins
were combined, 45% passed between upper and middle trunks,

28% betweenmiddle and lower trunks, and 23% superior and 4%
inferior to the plexus (►Table 2).

Chi-square analysis revealed a higher incidence of varia-
tions in females (p ¼ 0.01) than males (p ¼ 0.16). Females
had a higher incidence for a DSA passing between upper and
middle trunks (45%), than between middle and lower trunks
(25%) or superior to the plexus (26%), each considerablymore
prevalent than inferior to the plexus (3%; ►Table 2). Also in
females, DSAs were more likely to pass between upper and
middle trunks than between middle and lower trunks,
regardless of side (chi-square test, p ¼ 0.01). Males had a
higher incidence of a DSA passing between upper andmiddle
trunks (44%), than between middle and lower trunks (33%),
both paths being more prevalent than superior (19%) or
inferior to the plexus (6%; ►Table 2).

Bilateral symmetry in the origin and path of the DSA
through the brachial plexus was observed in 6/17 males
(35%) and 13/35 females (37%; ►Table 3). One incidence of
bilateral symmetry was in a female cadaver with two DSA
branches per side, on both right and left sides. The most
common bilateral finding was an origin for the DSA from the
subclavian artery with a path between the upper and middle
trunks (17% total: 18% of males, 17% of females). The second
most common bilateral symmetry was a thyrocervical trunk

Table 1 Origin of dorsal scapular artery and incidence (%)

Thyrocervical trunk Subclavian artery

158 sides 55 sides (35%) 112 sides (71%)

Nine sides had a branch from each origin (6%)

Males (64 sides in 47 cadavers) 19 sides (30%) 46 sides (72%)

One side had a branch from each origin (2%)

Females (94 sides in 59 cadavers) 36 sides (38%) 66 sides (70%)

Eight sides had a branch from each origin (9%)

Table 2 Incidence of path of dorsal scapular artery between brachial plexus trunks from either arterial origin

Sex Side Origin: either subclavian artery or thyrocervical trunk

Total Path through brachial plexus trunks

U/M M/L Sup Inf

No. % No. % No. % No. % No. %

Female Right (R) 56 34 26 46 11 20 17 30 2 4

Left (L) 43 26 19 44 14 33 9 21 1 2

Both (R and L) 99 61 45 45 25 25 26 26 3 3

Male R 35 21 15 43 13 37 7 20 2 6

L 29 18 13 45 8 28 5 17 2 7

Both 64 39 28 44 21 33 12 19 4 6

Total R 91 56 41 45 24 26 24 26 4 4

L 72 44 32 44 22 31 14 19 3 4

Both 163 100 73 45 46 28 38 23 7 4

Abbreviations: Inf, inferior to lower trunk; M/L, between middle and lower trunks; Sup, superior to upper trunk; U/M, between upper and middle trunks.

Journal of Brachial Plexus and Peripheral Nerve Injury Vol. 11 No. 1/2016

DSA and Brachial Plexus Verenna et al. e25



origin and a path superior to the upper trunk (12% total, 6% of
males, and 14% of females) (►Table 3). Bilateral symmetry of
the DSAwas also found for the arteryof origin,with twomales
and five females having bilateral origins of the DSA from the
subclavian artery (►Table 3).

Discussion

The patient case shows that a path of the DSA over the C8 and
T1 roots of the brachial plexus that resulted in intermittent
radiating neurologic symptoms in the subject that were
exacerbated when his hand was overhead. While the bra-
chial plexus is more typically mechanically compressed in
the thoracic outlet by bone, muscle,3,15,18,21,22,27 or fascial
structures,19,28 other important potential sources of com-
pression are vascular structures in this region.24,26,27 There
is one case report describing an abnormal cervical artery and
vein complex compressing the upper trunk of the brachial
plexus and causing TOS symptoms.22 Our patient case
describes compression of the lower trunk of the brachial
plexus by an abnormal course of the DSA. The clinical
findings in our patient correlated well with lower brachial
plexus compression. Surgical exploration of the brachial
plexus revealed that the C8 ventral ramus was compressed
by a DSA arising from the third portion of the subclavian
artery and then passing superior to the C8 ventral ramus.
The patient’s symptoms fully resolved postsurgery, confirm-
ing an arterial compression of C8 ventral ramus as responsi-
ble for the TOS symptoms. These findings are similar to a
prior anatomical study on one cadaver in which a DSA
compromised the T1 ventral root.24 The authors hypothe-
sized that in some cases of TOS clinical symptoms might
occur when a DSA originates from the third portion of the
subclavian artery.24Our case confirms this hypothesis. Thus,
the possibility of a vascular compression of the brachial
plexus should be considered in differential diagnoses of
TOS symptoms.

Previous studies have also reported that variant patterns
of the DSA are partially responsible for the failure of a brachial
plexus block. Kinjo and Frankel described an inability to
provide anesthesia in a patient due to the possibility of
piercing the DSA.29 Based on ultrasound imaging, it has
been suggested that 90% of patients undergoing subclavian
block are at risk for vessel puncture.30 The findings from our

anatomical study of > 40% DSA passage through upper and
middle trunks and >25% passage between middle and lower
trunks are consistent with the findings using ultrasound.30

This relationship is important to clinicians since DSA punc-
ture could lead to complications, for example, incomplete
analgesia and hematoma formation.29,30

It is known that variability occurs in the origin of theDSA.We
found in our study of 158 sides in 106 cadavers that there is a 6%
frequency for two DSA branches per side, with one DSA branch
originating from the thyrocervical trunk and the other from the
subclavian artery. This finding has been previously reported in
one study, although it did not report the frequency of these
findings.31 Our other results are in fair agreement with several
other cadaveric studies identifying the DSA as a direct branch of
the subclavian artery in 67 to 75% of cadavers and from the
thyrocervical trunk in the remaining cadavers (�30%).2,31–37

That said, a recent study found that the thyrocervical trunk is
theprimaryorigin of theDSA in69%of cadaveric cases inwhicha
Thai population was examined,3 matching findings from two
studies examining Japanese populations,4,38 suggesting that
Asians may have a higher incidence of a thyrocervical trunk
origin for the DSA.3 This may be one underlying reason for the
differences between our study and these latter three studies, as
our cadaveric specimens were of black or white ancestry. Thus,
the origin of DSA should be considered variable and perhaps
dependent on ancestry, and the possibility of two DSA branches
per side be considered during surgical procedures in the poste-
rior triangle.

The prevalence and location of DSA–brachial plexus rela-
tionship is highly variable and understudied.3 The DSA often
acts as a nutrient artery to brachial plexus trunks and cords,39

supporting our findings of its path through the plexus in 74%
of cadavers, rather than superior or inferior to it. The most
frequent variation for the DSA observed in our study was a
subclavian origin before passing between upper and middle
trunks. We observed that 45% of DSAs, from either origin,
passed between the upper and middle trunks. A similar DSA
path between upper and middle trunks has been reported in
25,2 63.2,3 or 47 to 89% of cadavers, depending on if the DSA
arose from the second or third parts of the subclavian
artery.31 Concerning the DSA path betweenmiddle and lower
trunks,we observed this relationship in 28% of DSAs. A similar
DSA path between middle and lower trunks has been re-
ported in 18.4,3 11,31 and 41% of cadavers.2 The study of

Table 3 Incidence of bilateral DSA symmetry in male and female cadavers

No. examined
bilaterally

No. of cadavers with DSA origin from
subclavian artery, bilaterally (n ¼ 21)

No. of cadavers with DSA origin from
thyrocervical trunk, bilaterally (n ¼ 7)

U/M M/L Sup Inf U/M M/L Sup Inf

Males (n ¼ 17) 3 (18%) 2 (12%) 0 0 0 0 1 (6%) 0

Females (n ¼ 35) 6a (17%) 3 (9%) 0 0 0 0 5a (14%) 0

Total (n ¼ 52) 9 (17%) 5 (10%) 0 0 0 0 6 (12%) 0

Abbreviations: DSA, dorsal scapular artery; Inf, inferior to lower trunk; M/L, between middle and lower trunks; Sup, superior to upper trunk; U/M,
between upper and middle trunks.
aOne female cadaver had two branches per side, one with a subclavian origin and one with a thyrocervical origin.
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Chaijaroonkhanarak et al identified few incidences (6.6%) of
the DSA passing inferior to the plexus,3 as did we (4%).
However, their study identified the occurrence of the DSA
passing superior to the plexus more frequently (7.9%) than in
our current study (1%). The DSA has rarely been reported as
passing between the roots of C8 and T1.We observed this only
in the patient case in this study. Two prior cadaveric studies
reported an incidence of 2.6 to 3.6%.2,3 We also report
bilateral symmetry in both DSA origin and path through
the brachial plexus in 13/35 females (37%) and 6/17 males
(35%), indicating that for patients undergoing procedures in
both posterior triangles, findings fromone side should inform
the other.

The relationship of DSA with the brachial plexus trunks
and roots (ventral rami) after origin from the transverse
cervical artery or thyrocervical trunk is also understudied.
After an origin from the transverse cervical artery, the DSA
has been reported to pass superior to the brachial plexus
rather than through it.2,3 Although the incidence was not
indicated in a review by Klaassen et al, Fig. 2 of that review
shows a branch that appears to be the DSA originating from
the thyrocervical trunk and passing between upper and
middle trunks17 (observed in 4% of DSAs in our study).

The difference in frequency of DSA origin from the
subclavian artery and the relationship with the brachial
plexus between left and right sides may be the result of
differences during embryological development. The right
subclavian artery arises from three different structures
during embryological development: the right fourth aortic
arch (proximal portion), the right dorsal aorta (middle
portion), and the right seventh segmental artery (distal
portion).40 The left subclavian artery develops entirely
from the left seventh segmental artery.40 These differences
in embryological development may affect the gross ana-
tomical location of the left and right subclavian arteries and
partially explainwhy, in both sexes, a DSAwith a subclavian
origin was more likely to pass between the upper and
middle trunks of the plexus on the right side.

Conclusion

The DSA has rarely been reported as passing between the
roots of C8 and T1, a finding observed in our patient case
presentation. This is the first literature report of a variant
DSA compressing the lower trunk of the brachial plexus and
leading to TOS with neurologic symptoms. In the cadaveric
studies, we observed a 6% frequency for two DSA branches
per side and a reasonable incidence of bilateral symmetry
in origin and path of the DSA through the brachial plexus
(37% of females and 35% of males). We suggest that in cases
of upper extremity radiating pain, paresthesia, or weakness
with obvious proximal etiology, the possibility of a vascular
compression of the brachial plexus should be considered.
Imaging using MRI (used here), ultrasound, or angiography
can aid in this diagnosis4,41 and may hold similar utility to
the currently accepted screening for cervical ribs in this
population. Additionally, these anatomical variations

should be considered when performing procedures such
as a brachial plexus block.

Summary

Variability in the relationship between DSA and trunks of the
brachial plexus has surgical and clinical implications, such as
diagnosis of TOS.
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