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Introduction

The DM is a complex, flat muscle that envelopes the entire 
shoulder girdle and contributes to multiple, competing movements 
of the upper limb. It is comprised of three functional segments with 
distinct tendonous attachments: the clavicular segment attaches 
from the inferior edge of the clavicle to the deltoid tuberosity of 
the humerus, the spinal segment from the lateral two-thirds of the 
scapular spine to the deltoid tuberosity, and the acromion segment 
from the acromion process to the deltoid tuberosity [1]. The DM 
is a complex primary abductor of the humerus, with functional 
segments that contribute to humeral flexion (anterior segment) 
and humeral extension (posterior segment).  It is innervated by the 
axillary nerve derived from motor roots of C5-C6 as the terminal 
branch of the posterior of the brachial plexus [2]. The DM receives 
a dual blood supply, with its spinal segment receiving from the 
posterior circumflex humoral artery through the quadrilateral  

 
space, while the lateral and acromial segments receive from the 
acromial branch of the thoracoacromial artery [2]. 

During embryogenesis, the DM is formed from a mass of 
promyogenic cells that migrate from the dermomyotome toward 
the limb bud as early as 5-weeks’ gestation.  This migrating mass 
of stem cells in the limb bud eventually splits into two, forming a 
collection on the ventral and dorsal side of the limb bud. The ventral 
mass of progenitors eventually becomes the flexors, pronators, 
and abductors, while the dorsal mass becomes the extensors and 
supinator’s of the upper limb, including the DM [3]. 

The DM was first described to be composed of seven different 
segments as early as 1734 by a German anatomist by the name 
of Bernhard Siegfried Albinus [4]. This claim was eventually 
reinforced by the works of more recent German scientists, in 
the biomechanical studies of the DM by Fick in 1811 [5] and the 
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anatomical studies of Frohse and Fränkel in 1908 [6]. Newer 
technologies in biomechanics were used to further this idea using a 
mechanomyography study in 2007, further explaining the intricate 
control the brain has on the diverse cohort of actions of the DM. 
These studies provided evidence of the intricate distribution 
of both slow and fast-twitch muscle fibers that are distributed 
throughout the seven DM segments to offer gross and fine motor 
tuning of the DM across its complex control of the upper arm [7]. 
Intricate microdissection and study of the DM and its tendons at its 
origin and insertion give a detailed analysis of the morphological 
characteristics of these segments, providing even more information 
about the complex nature of this muscle [8].

With today’s surgical techniques trending toward a minimally 
invasive approach, there have been remarkable advances in 
limiting intra-operative iatrogenic injuries from previously open-
style surgeries. One of the most common procedures performed 
in the shoulder region is an arthroscopic rotator cuff repair. The 
anatomical location of the spinal segment of the DM carries the 
axillary nerve near points of surgical entry into the GHJ for repair 
[9]. It is important for surgeons and anesthetists alike to be aware 
of musculoskeletal variations in this region that could increase the 
risk for iatrogenic nerve injury. 

Case Presentation

A case of bilateral accessory deltoid muscles which presented 
during routine dissection of a middle-aged male cadaver. The 
cadaver was received through the UNTHSC Willed Body Program. 
Upon dissection of the deltoid region, an unusual appearance and 
extension of the deltoid muscle was made apparent. The deltoid 
muscle seemed to be composed of two separate muscle groups, 
with one extending as far back and encompassing the entire spine 
of the scapula. After further dissection it was made clear that there 
were indeed two separate muscle groups of the deltoid, which were 
separated by a fascial layer. The main deltoid muscle was fed by the 
axillary nerve and posterior circumflex humeral artery. However, 
the accessory deltoid muscles had their own blood and nerve supply 
branching from the main deltoid supply. To validate this, we made 
sure to clearly dissect commonly found neighboring structures in 
the area, such as triceps, infraspinatus, supraspinatus, latissimus 
dorsi, trapezius, and rhomboids. After properly dissecting and 
identifying all these structures it was verified that this was indeed 
an accessory deltoid muscle. Once validated, dissection continued 
to the other deltoid region to conclude whether this was a unilateral 
or bilateral finding, and it was found to be bilateral finding. (Figures 
1-3)

Figure 1: Posterior View of back including bilateral accessory deltoid muscles
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Figure 2: Posterior View of upper right back and shoulder.

Figure 3: Posterior View of right side of back including accessory deltoid muscle
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Discussion

In a full routine dissection of a middle-aged male cadaver, 
the spinal segment of the DM was found to be encased in its own 
fascial sheath bilaterally. Anatomical variations of the DM are not 
commonly reported in the literature. A case of a posterior DM 
segment encased in its own fascial compartment bilaterally has 
been reported, but only with no other anatomical variations [10]. 
Other reports describe it only being encased unilaterally with 
differing attachment sites to the scapula [11,12], with another 
describing its unilateral attachment to the infraspinatus fascia 
[13].  It has also been reported that the spinal segment of the 
deltoid had an accessory slip conjoining with the teres minor 
[14]. With the overall acceptance that the DM has seven separate 
mechanomyographic segments [7], it has been argued that these 
variants reported in the literature could in fact not be anatomical 
variants at all, although no formal classification system has been 
introduced [15]. Nevertheless, this DM variant is unique primarily 
for its concomitance with other anatomical variations. One of these 
variants presented as a split sciatic nerve through the piriformis, 
which could have led the donor to live a life with refractory 
sciatica [16]. Another variant in this same donor presented with 
a bilateral early splitting of the tibial nerve, at the level of the mid-
gastrocnemius muscle. The overall relation of these concomitant 
variations, let alone their cause, remains largely unknown.

As all muscles require an attached nerve supply to maintain 
functionality, it is important to recognize the clinical significance of 
all anatomical variations in the musculature, and in this case, that 
of the posterior shoulder region. Peripheral nerves, particularly 
the axillary nerve, can be injured on posterior approach to the GHJ 
for open or arthroscopic rotator cuff repair [9]. In a systematic 
review of all post-operative complications from 19,262 reverse 
and anatomical shoulder arthroplasties, 0.4% (770 cases) had 
complications that were peripheral nerve injuries, with 70% of 
those nerve injuries being from a posterior surgical approach 
[17]. Not all nerve injuries arise from direct mechanisms such as 
transection or compression due to retraction, but could also arise 
from patient positioning, thermal injury from bone cement, or 
excessive edema or hematoma in the post-operative phase [18]. 
The risk of these complications could be increased in the setting 
of a vulnerable axillary nerve branch crossing under a seemingly 
separable space between fascial compartments of this DM variant’s 
lateral and spinal segments.

Targeted radiation therapy to the axilla to irradiate metastatic 
spread from breast cancers can cause radionecrotic ulcers that 
communicate to the GH joint [19]. DM muscle flaps originating from 
the spinal segment are used in these cases, in which the humeral 
insertion of the spinal segment is detached and rotated

into the defect [19]. Misidentification of the DM variant could 
be confused for the teres major, causing unnecessary dissection of 
healthy tissue and resultant iatrogenic injury.

Although the primary focus of this discussion has been on the 
surgical implications for a DM variant presenting in this manner, 
it could also be significant in the procedural aspect of axillary 

nerve blocks by anesthesiologists. With the increasing use of 
diagnostic ultrasound and ultrasound guided procedures, deltoid 
tears concomitate with rotator cuff tears are being increasingly 
documented, requiring the need for more broad regional anesthesia 
for pain management [2]. In the setting of arthroscopic shoulder 
repair, suprascapular with axillary nerve blocks may be favorable 
over traditional interscalene brachial plexus blocks for patients 
with respiratory compromise [20]. The variant in the DM of this 
donor altered the course of normal axillary nerve anatomy, posing 
for the potential of misidentification during ultrasound guided 
axillary block.

Nerve injuries during shoulder procedures cause significant 
morbidity to the patient [21]. Although this DM variant did not 
present with a variation in nerve origin, its axillary nerve course 
to the muscle belly was altered due to its distinct fascial separation 
from the lateral segment. Reporting of musculoskeletal variants 
is important, primarily to educate the medical community about 
possible procedural complications and to inform on anatomical 
variation awareness to avoid iatrogenic injury.
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