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ABSTRACT

During routine dissection in the Gross Anatomy Laboratory at the
University of Indianapolis, a donor was found with a variation of a muscle of
the shoulder, the pectoralis major, in which an extra strip of muscle was
discovered along its inferior border. While not usually present in humans,
many other primates are known to have a distinct muscle in this area called
the pectoralis abdominis. This distinct muscle differs in its presence among
primates, with highest frequencies in monkeys and lowest frequencies in
apes. Using a comparative anatomy approach, this human muscle of interest
was identified as a possible evolutionary remnant of pectoralis abdominis.
Upon further dissection of the donor, their muscle also presented with a
unique partial attachment to the long head of biceps brachii muscle.
Knowledge of this anomaly is particularly relevant to clinicians that must
fully understand the muscle morphology before performing shoulder
surgeries. Furthermore, this study demonstrates that in humans this muscle
may attach to nearby muscles, which is of significance for common
surgeries that involve the pectoralis major and biceps brachii muscles. Not
only does this highlight that awareness of muscular variation is critical to
clinicians, this study also showcases the evolutionary origin of this muscle
and the close relationship we share with our primate cousins.

INTRODUCTION

Anatomy of Pectoralis Major Muscle

The pectoralis major (PM) is a large bilateral muscle of the shoulder that helps
to flex, internally rotate, and adduct the arm [1]. This thick, fan-shaped muscle
is located deep to the breast tissue in the anterior trunk. In normal anatomical
presentation, humans consistently have two distinctive heads of the PM:

(1) clavicular head, (2) sternocostal head. A third part often extends inferiorly
from sternocostal head, creating an abdominal portion (AP) (see Figure 1).

e Origins:
o Clavicular head (CH) — medial half of the clavicle
o Sternocostal head (SH) — anterior surface of the sternum,
costal cartilages of ribs 1-7, & rectus sheath
e Insertion: near intertubercular groove of the humerus

Case Presentation

During dissection in the Gross Anatomy
Lab, a donor was found with a variation
of the PM, with a distinct abdominal
portion attaching only to the rectus
sheath. From the naked eye this anomaly
appeared to be its own distinct muscle
because it was not completely fused to
the sternocostal head of PM. This study
seeks to explore:

1. Why is this extra strip of muscle
present?
2. What clinical relevance does it have?

In order to learn more, this study takes

on a comparative anatomy approach to
see if this distinctive abdominal portion
exists in other primates.

Figure 1: Typical morphology of pectoralis
major muscle in humans (image courtesy of
Netter).

EVOLUTIONARY HISTORY

Across different primates in varying frequencies, there is a prevalence of the
abdominal portion being its own distinct muscle: the pectoralis abdominis (PA)
(see Figure 2), which is also referred to as pectoralis abdominalis or pectoralis
guartus. Among primates, this muscle is found most frequently in all monkey
species and gibbons [2,4]. The function of this muscle in most primates is similar
to pectoralis major, as it also adducts and internally rotates the arm [5]. When
present, PA is located inferiorly to the PM muscle, with different attachments:

e OQOrigin: rectus sheath
e Insertion: crest of greater tubercle of the humerus

The pectoralis abdominis has also been observed in other primates, including
gorillas, but is most rarely found in orangutans, chimpanzees, and humans. When
present, the PA differs from monkeys and gibbons in that it instead appears to
insert on nearby muscles or another bone (the scapula) (see Table 1).
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Figure 2: Macaque monkey with pectoralis
abdominis (PA); PM = pectoralis major. [5]

Figure 3: Human donor from Gross Anatomy
Lab, which distinct abdominal portion (AP);
RS = rectus sheath.

Table 1: Prevalence of the pectoralis abdominis (PA) across primates.

Primate Frequency of PA Insertion on:
Monkey [5, 9] highest humerus (greater tubercle)
Gibbon [4, 11] highest humerus (greater tubercle)

Gorila [11] high " racobrachislismuscle
Orangutan [11] oW pectoralis major muscle
Chimpanzee [4, 11] oW pectoralis major muscle
Human [11] oW biceps brachii muscle

Until recently, only one human muscle resembling pectoralis abdominis has ever
been recorded in detail as its own distinctive muscle apart from pectoralis major
[11]. In this case, PA inserted on the short head tendon of biceps brachii muscle,
near the coracoid process of the scapula [4]. Due to its similar origin but slightly
differing insertion onto muscle rather than bone, this suggests that over time in
humans (and great apes), the PA evolved to become part of pectoralis major
muscle all primates possess.

Therefore, there is a high probability that the abdominal portion of muscle
located inferior to pectoralis major is an evolutionary remnant of pectoralis
abdominis.

RESULTS & DISCUSSION

Clinical Significance

Upon further dissection of the human donor in the Gross Anatomy Lab, it was
discovered that the extra abdominal muscle attached to the pectoralis major
near its bony insertion (see Figure 3). Interestingly, this muscle inserts onto the
long head tendon of biceps brachii muscle (see Figure 4). This insertion is
unique because most muscles attach to bones rather than other muscles. This
is of particular interest because it could have clinical implications if there are
more individuals with this kind of muscular anomaly.

In the shoulder, the long head of biceps brachii (BB) muscle is particularly
susceptible to tearing. In individuals with similar muscular insertions on this
BB tendon, common surgeries such as release surgery (biceps tenodesis) and
biceps tenotomy could also be impacted [6]. For example, if the long head

tendon of BB is displaced in any way,
there could be an increased risk of pain,
discomfort, and weakness of shoulder
movement, especially if another muscle
is attaching to this tendon. This could
potentially prevent a patient from doing
normal daily tasks.

In summary, due to the location and
similar attachments points of the
abdominal portion of pectoralis major,
this suggests that the extra strip of
muscle is a potential remnant of
pectoralis abdominis muscle.

Future Research

In the future, more research should
focus on exploring if more humans have
abdominal portions of the pectoralis

major inserting onto another muscle, Figure 4: Pectoralis major (PM) reflected to view
pa rticu|ar|y if it attaches to the Iong insertion of abdominal part (dotted line) on long

. .. head tendon (LHT) of biceps brachii (BB).
head tendon of biceps brachii muscle. (LHT) P (BB)

ACKNOWLEDGEMENTS

Special thanks to the donor for gifting themselves to the program. | would also like to thank
Dr. Amandine Eriksen for providing me with the opportunity to conduct research in the Gross
Anatomy Laboratory of the University of Indianapolis.

REFERENCES

[1] K. Ashwell. (2022). ANATOMICA The Complete Home Medical Reference, 284:285.

[2] J. Barter. (1955). Comparative Anatomy of The Pectoral Girdle and Upper Forelimb In Man and The Lower Primates, 27.

[3]T. Aversi-Ferreira et al. (2007). Anatomy of the Shoulder and Arm Muscles of Cebus libidinosus, 2:64.

[4] J. Potau et al. (2018). Inter- and Intraspecific Variations in the Pectoral Muscles of Common Chimpanzees (Pan troglodytes),
Bonobos (Pan paniscus), and Humans (Homo sapiens), 1.

[5] J. Sirianni et al. (2019). Comparative Primate Anatomy Lab Manual and Atlas, 9:37.

[6] M. Ozalay et al. (2005). Mechanical Strength of Four Different Biceps Tenodesis Techniques, 21:992.

[7] K. Lander et al. The Pectoralis Minor: A Morphological Study, 292.

[8] M. Monroy-Cendales et al. (2022). Gross Anatomical Description of the Extrinsic and Intrinsic Scapular and Brachial Muscles of
Sapajus apella, 3.

[9] Z. Ye et al. (1989). Comparative Study of Musculature in Golden Monkey (Rhinopithecus), 4:65.

[10] R. Diogo et al. (2013). Photographic and Descriptive Musculoskeletal Atlas of Chimpanzees, 35.

[11] J. Potau et al. (2017). The Pectoralis Abdominis in Hominoid Primates.

[12] G. Huntington. (1902). The Derivation and Significance of Certain Supernumerary Muscles of the Pectoral Region, 12.
[13] M. Morera et al. The Pectoralis Abdominis Muscle in Hominoid Primates. 286.



	Variation of the Pectoralis Abdominis Muscle in Humans and its Comparative Anatomy in Primates 
	ABSTRACT
	INTRODUCTION
	Anatomy of Pectoralis Major Muscle
	Case Presentation

	EVOLUTIONARY HISTORY 
	 RESULTS & DISCUSSION
	Clinical Significance
	Future Research

	ACKNOWLEDGEMENTS
	REFERENCES





Accessibility Report





		Filename: 

		Poster Presentation_Leeanne.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found problems which may prevent the document from being fully accessible.





		Needs manual check: 2



		Passed manually: 0



		Failed manually: 0



		Skipped: 0



		Passed: 27



		Failed: 3







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Needs manual check		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Failed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Failed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Failed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Passed		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



