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Introduction

The trapezius muscle is derived from neural crest cells 
and paraxial mesenchyme in the head and typically exists as 
a broad, flat triangular muscle situated superficially along 
the posterior aspect of the neck and thorax [1]. Both trape-
zius muscles attach along the posterior aspect of the occipital 
bone, ligamentum nuchae, and spinous processes extend-
ing from C7 to T12. These medial attachments are through 
tendinous insertions, however from C6 to T3 these become 
aponeurotic. The trapezius is described as existing in three 
portions based on attachments. The superior fibers descend 
to the lateral aspect of the clavicle, the middle fibers run 
transversely to the acromion and superior border of the spine 

of the scapula and the inferior fibers attach along the inferior 
border of the scapular spine. Extrafusal fibers of the trape-
zius are innervated by lower motor neurons in the lateral 
aspect of the anterior horn of the C1-C4 spinal cord (i.e., the 
accessory nucleus) and lower motor neurons in the ventral 
horn of C3-4 spinal cord and intrafusal fibers are innervated 
by neurons in the posterior root ganglia of C3-4 [2, 3]. 

The trapezius is not frequently associated with significant 
anatomical variation. The most common variations involve 
the extent of its attachments. Specifically, the muscle may fail 
to extend superiorly to the occipital bone or it may not ex-
tend below the spinous processes of T8. Hypoplasia or agen-
esis of the trapezius is much more rare. The inferior portion 
of the muscle has been reported as hypoplastic or even absent 
and replaced with aponeurotic fibers [4]. Complete unilateral 
absence of the trapezius has been reported [5, 6]. Allouh and 
coworkers [5] reported on a cadaveric specimen with com-
plete absence of muscle and even connective tissue elements 
in the region of the left trapezius, although the right trape-
zius was normal (Figs 1, 2). Chawla and colleagues [6] report-
ed on a male subject with congenital torticollis and absence 
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Abstract: Agenesis or congenital hypoplasia of skeletal muscles occurs infrequently but may occur with specific conditions 
such as Poland syndrome. The trapezius muscle can vary in the extent of its bony attachments or may have additional slips, 
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tissue. This subject had very minor hypoplasia of the left pectoralis major muscle, but the remaining muscles of the pectoral 
girdle were normal. The spinal accessory nerve terminated in the sternocleidomastoid muscle on both sides, failing to reach 
the trapezius. We interpret these findings to be consistent with a minor variant of Poland syndrome. 

Key words: Anatomy, Poland syndrome, Cranial nerve

Received July 15, 2022; Revised August 27, 2022; Accepted October 1, 2022

http://crossmark.crossref.org/dialog/?doi=10.5115/acb.22.139&domain=pdf&date_stamp=2023-03-31
https://orcid.org/0000-0001-8589-1532


Anat Cell Biol 2023;56:145-149  BaileaSue R. Rounds, et al146

www.acbjournal.orghttps://doi.org/10.5115/acb.22.139

AA BB CC

Fig. 1. Dissection of T muscles. Shown in (A) is a superficial dissection of the hypoplastic T (outlined with black dashed line). The only muscle 
fibers present are indicated by black arrows. The regions indicated by the red boxes were removed for histological study (Fig. 2). The region 
indicated by the green box was a defect revealing the underlying rhomboid muscle. The blue box indicates the region of a deeper dissection shown 
in B. (B) shows the underside of the S and T. The spinal accessory nerve (black wire/arrowhead) terminates within the S. The greater occipital 
nerve is indicated by the red wire and red arrowhead. Branches from the cervical plexus (yellow wire/yellow arrowheads) were found along the 
deep surface of the hypoplastic T. (C) shows the anterior neck and shoulder region from the subject. The S muscles were symmetric and appeared 
of normal bulk. The right PM muscle appeared normal, the left PM appeared to be missing the inferiormost fibers (arrowheads). D: deltoid, ES: 
erector spinae, L: latissimus dorsi, LS: levator scapulae, PM: pectoralis major, R: rhomboid major, S: sternocleidomastoid, SH: sternohyoid, Sp: 
splenius, SS: semispinalis, T: trapezius.
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Fig. 2. Histological examination. Shown 
in (A, B) are H&E-stained sections 
from the left trapezius. There were few 
characteristic skeletal muscle fascicles 
present (black arrows),  but there 
was an abundance of collagen fibers 
(asterisk). The region indicated by the 
box is shown at higher magnification 
in B. The muscles fibers were pale, 
irregular and indistinct (black arrow), 
There was infiltration with adipose 
(white arrow). Shown in (C, D) are 
H&E-stained sections from the right 
trapezius. There were very few muscle 
fibers, although when present there 
had characteristic morphology. There 
was an abundance of connective tissue 
fibers (asterisks). The region in the 
box is shown at higher magnification 
in (D). Muscle fibers (black arrow) 
were surrounded by adipose (white 
arrowheads) and collagen. The scale bar 
in A is 400 microns and corresponds to 
C also. The scale bar in B is equal to 100 
microns and corresponds to D also.
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of the right sternocleidomastoid and trapezius. There are two 
reports of individuals with bilateral absence of the trapezius 
[7, 8], both of which were missing additional muscles in their 
pectoral girdle. Specifically, Gross-Kieselstein and Shalev [8] 
reported on two siblings with bilateral absence of the trape-
zius with hypoplasia of pectoralis major, supraspinatus and 
serratus anterior muscles. Horan and Bonafede [7] reported 
on a subject with bilateral absence of the trapezius muscle 
and sternal head of pectoralis major. These three subjects 
were all male, raising the distinct possibility of a congenital 
muscular disorder [8]. Nonetheless, congenital absence of the 
trapezius is a rare occurrence, and when it occurs it is likely 
part of more extensive muscle agenesis or hypoplasia. The 
observations within this case study appear to not have been 
reported previously. Specifically, no other published litera-
ture with comparable findings were identified during our re-
search. Therefore, a careful description of these findings are 
important and will serve as foundation for future research 
on the rare and variable effects associated with Poland syn-
drome.

Case Report

Routine dissection of a 56-year-old male cadaver who died 
of natural causes revealed bilateral hypoplasia of the trape-
zius muscle (Fig. 1A). Much of the extent of the hypoplastic 
trapezius was occupied by fibrous and occasionally fatty 
connective tissue. The inferior aspects of the hypoplastic 
trapezius were largely aponeurotic while the superior aspect 
was infiltrated with adipose, especially on the left (see below; 
Fig. 2). There were some regions that contained obvious skel-
etal muscle fibers (Fig. 1A, black arrows). Specifically, on the 
right side only the superior most aspect and a small island 
within the inferior part contained skeletal muscle fibers (Fig. 
1A, black arrows). Besides the paucity of skeletal muscle fi-
bers, the hypoplastic trapezius in this subject only extended 
as far superiorly as the ligamentum nuchae at the level of C3 
and only as far inferior as T9 (Fig. 1A). On the left, the hypo-
plastic trapezius had no grossly discernable skeletal muscle 
fibers; accordingly, no branches from the spinal accessory 
nerve (CN XI) or the cervical plexus could be traced into it; 
vascular support on the deep surface was scant. On the right, 
the hypoplastic trapezius only received innervation from the 
cervical plexus (Fig. 1B, yellow wire). The right CN XI was 
traced into the sternocleidomastoid muscle but terminated 
within the muscle belly (Fig. 1B, black wire and arrowhead); 

no branches from CN XI were found to extend beyond the 
sternocleidomastoid muscle. There was no evidence of sur-
gery, trauma or radiation therapy that might have impacted 
CN XI in the posterior triangle of the neck. Two tissue sam-
ples, approximately 1 cubic centimeter each, were processed 
for histological study (see red boxes on Figs. 1A, 2). 

Examination of H&E-stained sections from the regions 
indicated above were consistent with hypoplasia. Microscop-
ic examination of 5 µm thick sections from the left trapezius 
(Fig. 2A, B) revealed pale, poorly organized and atrophied 
muscle fibers (arrows in Fig. 2A). These fibers were separated 
by dense, but disorganized bundles of collagen fibers (aster-
isks). A higher magnification view of the region indicated 
by the black box is shown in B. The black arrow indicates an 
atrophied fascicle infiltrated with adipose (white arrowhead); 
no clear fiber arrangement is evident. Microscopic examina-
tion of 5 µm thick sections from the right trapezius revealed 
few isolated bundles of skeletal muscle (Fig. C, D). These 
islands of muscle were separated by dense connective tissue 
(asterisks). The region indicated by the black box is shown 
at higher magnification in D. A small collection of muscle 
fibers is indicated by the black arrow. The muscle fibers that 
were identified varied markedly in size and shape and were 
surrounded by collagen fibers (asterisk) and infiltrated with 
adipose (white arrowhead). 

Since hypoplasia of the trapezius appears to be commonly 
associated with dysmorphology or agenesis of other muscles 
in the pectoral girdle, we completed dissection of these re-
gions bilaterally. Muscles of the pectoral girdle were grossly 
intact with only a single, very minor alteration. Both sterno-
cleidomastoid muscles appeared normal bilaterally (Fig. 1C). 
The right pectoralis major muscle was normal but the left 
pectoralis major was missing the most inferior fibers (Fig. 
1C, black arrowheads). Both pectoralis minor muscles were 
symmetric and of normal size. Finally, both levator scapulae 
muscles were present, symmetric and innervated on their 
deep surface by the dorsal scapular nerve (Fig. 1B). 

Discussion

The subject of this case study had severe bilateral hypo-
plasia of the trapezius. The left trapezius consisted of either 
aponeurotic fibers or dense regular connective tissue with 
fatty infiltration. The upper portion of the right trapezius 
included skeletal muscle as well as a small island in the in-
ferior portion; the rest was aponeurotic or dense regular 
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connective tissue. This subject had no other gross muscle 
abnormalities in the pectoral girdle, but there was very mild 
hypoplasia of the left pectoralis major muscle. In hypoplasia 
as severe as noted in this subject, there was very likely com-
pensatory changes in shoulder girdle muscles with functions 
similar to the trapezius to allow for normal strength and 
range of motion. With bilateral hypoplasia of the trapezius, 
we would predict adaptive changes in the levator scapulae, 
rhomboid major and minor, serratus anterior and latissimus 
dorsi muscles. There was no evidence of nerve trauma or in-
jury in the posterior triangle of the neck that would have im-
pacted CN XI. We believe these findings are consistent with 
developmental etiologies and may represent a rare variation 
of Poland syndrome.  

Bilateral hypoplasia or agenesis of the trapezius is an ex-
tremely rare occurrence and the only reports of this in the lit-
erature are associated with Poland syndrome [9, 10]. Poland 
syndrome is a rare congenital anomaly with an incidence of 
1 in 30,000 [11]. This condition is characterized by congeni-
tal defect of the pectoralis major muscle and severity ranges 
from partial to complete absence of the pectoralis major and 
may include various other muscles of the pectoral girdle [10]. 
Poland syndrome is unilateral in 60%–70% of cases [12] with 
the right side being most commonly affected. Interestingly, 
the trapezius muscle is affected in only 7% of subjects with 
Poland syndrome [10]. Based on the aforementioned esti-
mates, we believe bilateral hypoplasia of the trapezius would 
occur with an approximate incidence of 1 in 1.5 million 
subjects. The etiology of Poland syndrome is unclear. There 
is very likely a genetic component as incidence is higher in 
siblings [8]. However, disruption of arterial support arising 
from the subclavian artery is the most accepted etiology [13]. 
Indeed, we found very small supporting vasculature on the 
deep surface of the left hypoplastic trapezius, but these ves-
sels were larger on the right side. Consistent with the absence 
of muscle fibers, we found no nerves from CN XI or cervical 
plexus on the deep surface of the hypoplastic left trapezius. 
On the right, there were only branches from the cervical 
plexus. As such, the small amount of skeletal muscle on the 
right was most likely innervated from motor axons from the 
cervical plexus [2, 3]. We were unable to find any reports of 
CN XI failing to innervate the trapezius, but CN XI has been 
reported to terminate in the sternocleidomastoid [14]. 

Regardless of the etiology, congenital absence of the tra-
pezius will undoubtedly result in impaired shoulder range 
of motion and abnormal posturing of the pectoral girdle. 

Such displacement may result in compression of the axillary 
sheath, resulting in impaired venous and lymphatic return 
and signs/symptoms of compressive neuropathy. Although 
extremely rare, it is important for clinicians to recognize 
variants of Poland syndrome, the possible involvement of 
the trapezius in congenital syndromes and the impact absent 
muscles can have on structure and function of the upper ex-
tremity.  

In conclusion, this case study describes a subject with se-
vere bilateral hypoplasia of the trapezius confirmed by histo-
logical examination. Mild involvement of the left pectoralis 
major suggests this subject may have an extremely rare vari-
ant of Poland syndrome. 
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