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Abstract

The trunks of the brachial plexus typically pass through the interscalene triangle, between the
anterior and middle scalene muscles and superior to the first rib. Likewise, the two components
of the sciatic nerve, tibial and common fibular nerves, usually join and pass together inferior to
the piriformis muscle. We present a cadaver with anatomic variations of both the right brachial
plexus-interscalene triangle relationship and the sciatic nerve-piriformis relationship. The
right brachial plexus C5 and Cé6 roots formed the superior trunk as they passed through

a bifurcated anterior scalene muscle, while the C7, C8, and T1 roots passed posterior to the
anterior scalene. After passing through the left greater sciatic foramen, the sciatic nerve
branched into the common fibular and tibial nerves, which passed through and inferior to the
piriformis muscle, respectively. The presence of these anatomic variations may predispose
individuals to symptomatic nerve entrapments such as thoracic outlet syndrome and piriformis
syndrome. This finding is relevant to clinicians performing invasive procedures and diagnosing
neurological conditions.
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Introduction

The brachial plexus (roots C5-T1) is a group of nerves that supply sensory and motor function
to the upper extremity [1]. The roots of the brachial plexus and the subclavian vessels are
classically described as residing within the interscalene triangle. The interscalene triangle is a
space between the anterior and middle scalene muscles and first rib, forming the anterior,
posterior, and inferior borders of the triangle, respectively. The sciatic nerve (roots L4-S3) is
classically described as traveling inferior to the piriformis muscle and branches into the
common fibular (peroneal) (roots L4-S2) and tibial (roots L4-S3) nerves in the popliteal fossa
[2-5]. The common fibular nerve supplies sensory and motor innervation to the anterior and
lateral leg [4]. The tibial nerve supplies sensory and motor innervation to the posterior thigh,
leg, and plantar surface of the foot [5]. Variations in brachial plexus and sciatic nerve location
are relatively common. The superior trunk of the brachial plexus has been reported to pierce
the anterior scalene muscle between 6.5% and 15% of people, whereas the sciatic nerve may
send its common fibular branch through the piriformis in up to 12% of people [6-8]. When
present, an accessory scalene muscle (scalenus accessorious) may originate superiorly from the
anterior or medial surface of the middle scalene and insert into the caudal anterior scalene
tendon [9,10]. A smaller scalene muscle fascicle, scalenus minimus, is reported to usually arise
from the transverse process of C6 or C7 and insert posterior to the subclavian artery into both
the first rib and suprapleural membrane (Sibson’s fascia) of the lung cupula [11]. The

How to cite this article
Lucas J P, Sandouka A, Rosenthal O D (July 10, 2020) Coexistence of Brachial Plexus-Anterior Scalene
and Sciatic Nerve-Piriformis Variants. Cureus 12(7): €9115. DOI 10.7759/cureus.9115


https://www.cureus.com/users/169013-jean-marc-p-lucas
https://www.cureus.com/users/172868-ali-sandouka
https://www.cureus.com/users/172832-oren-d-rosenthal

Cureus

relationship between brachial plexus and sciatic nerve variations has not been previously
established. In this study, we present a case of one cadaver with copresenting variations of the
right brachial plexus-anterior scalene muscle relationship and left sciatic nerve-piriformis
muscle relationship.

Case Presentation

During routine cadaveric dissection of a 72-year-old female in the Gross Anatomy Laboratory
at Lake Erie College of Osteopathic Medicine Bradenton campus, a right brachial plexus and a
left sciatic nerve variation were noted. The neck was dissected bilaterally to expose the scalene
muscles and the brachial plexus. It was noted that the right C5 and C6 brachial plexus roots
passed as the superior trunk through the anterior scalene muscle (Figure ).

FIGURE 1: Anterior view of the right C5 and C6 roots passing
through the anterior scalene muscle.

ASM: anterior scalene muscle. MSM: middle scalene muscle. SA: subclavian artery.

The left C5 and C6 brachial plexus roots passed posterior to the anterior scalene. The
superficial gluteal muscles were reflected bilaterally, exposing the piriformis muscles and
sciatic nerves. The left sciatic nerve passed through the left greater sciatic foramen and
immediately branched into the common fibular and tibial nerves. The common fibular nerve
then pierced the left piriformis, while the tibial nerve passed inferior to the left piriformis
(Figure 2). The left common fibular and tibial nerves rejoined to form the sciatic nerve inferior
to the inferior edge of the piriformis. The left sciatic nerve then branched into the common
fibular and tibial nerves again upon entering the popliteal fossa. The right sciatic nerve passed
undivided under the right piriformis muscle and divided near the popliteal fossa.
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FIGURE 2: Posterior view of the divided left sciatic nerve.

PM: piriformis muscle. CFN: common fibular nerve. TN: tibial nerve. SL: sacrotuberous ligament.

Discussion

Neuromuscular variations of the brachial plexus and sciatic nerve are well documented
independently of each other. No cases have been described in the literature reporting the
presence of contralateral brachial plexus trunk and sciatic nerve variations in the same cadaver.
The present right brachial plexus-anterior scalene anomaly represents a type 2 variation
according to the Keet and Louw classification system [12]. Likewise, the present sciatic nerve
anomaly represents a type 2 variation, according to the Beaton and Anson classification system
[13]. It is possible other investigators have missed this copresentation because they were not
exploring both anatomic regions. Knowledge of such a correlation may have clinical
ramifications on neurological diagnosis and local invasive procedures.

The presence of these two anatomic variations may predispose individuals to pain

and paresthesias, such as those experienced with thoracic outlet syndrome (TOS) and to a lesser
extent, piriformis syndrome (PS). An individual with both variations, such as this case, could
present with both upper and lower limb neurological symptoms. TOS is due to the compression
of some or all parts of the brachial plexus with or without subclavian vessel compression from
the neck to the axilla [7]. Leonhard et al. demonstrated that 50% of subjects with brachial
plexus variants that pierce the anterior scalene display TOS symptoms, whereas 13.9% of
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subjects with classic (type 1) variations were symptomatic [ 14]. Patients with piercing variants
are thus more likely to experience pain, paresthesias, and weakness along the dermatomes and
myotomes supplied by the roots piercing the anterior scalene [7]. However, people with sciatic
nerve variations are equally as likely (16.2%) as people with classic (type 1) anatomy to have PS
[3]. This discrepancy between TOS and PS anatomic etiology may warrant further investigation.
Additionally, Leonhard et al. suggests that provocative tests yield false negative results for
about half of all cases of TOS due to anatomical variation [14]. Therefore, anatomic variation
may account for more cases of TOS than what is reported in the literature. When examining
and treating a patient with TOS signs and symptoms, ultrasound is a reliable means of ruling
out anatomic variation. Ultrasound should also be used to evaluate patients undergoing deep
gluteal procedures due to the relatively high prevalence of sciatic nerve variation.

The anterior scalene in this case appears bifurcated with the C5 and C6 roots passing between
the two muscle bellies. Each anterior scalene belly becomes tendinous prior to their joining at
the first rib. Paraskevas et al. reported an accessory scalene muscle impinging on the middle
and lower trunks of the brachial plexus [9]. In contrast, the scalene variant in our case appears
to contact only the superior trunk. Additionally, it does not appear to arise from the middle
scalene proximally as is described for an accessory scalene. While we do not have the medical
history from our cadaver, nerve entrapment is plausible and may have been a source of
neurological symptoms along the C5 and C6 and L4-S2 dermatomes and myotomes for our
cadaver in life. Anatomic sources of TOS and PS may be exacerbated by hypertrophy due to
repetitive shoulder and hip activities, atrophy from underuse, or abnormal changes in muscle
length due to sustained poor posture [15,16].

Conclusions

The brachial plexus has been described as traveling through the interscalene triangle. The
sciatic nerve most commonly travels with its two component nerves conjoined and passing
inferior to the piriformis muscle. Anatomic variation is relatively commonplace in these two
regions, but copresenting variation in both areas has not been reported until now.

This finding may have implications when patients report to clinicians with peripheral nerve
entrapment signs and symptoms. Knowledge of these two variations, both individually and in
this copresentation, is clinically relevant for invasive procedures and diagnosis of
neurological conditions. This would be especially relevant if a patient presented

with simultaneous upper and lower limb neurological impairments.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

Acknowledgements

We would like to thank Dr. Francis J. Liuzzi Ph.D, Director of Anatomy for his support and
mentorship, Aleksandr Sinelnikov M.D., Ph.D, and Anthony Pappas Ph.D for their initial
dissections.

2020 Lucas et al. Cureus 12(7): €9115. DOI 10.7759/cureus.9115 4 0of 5



Cureus

References

1. Georgakopoulos B, Lasrado S: Anatomy, Head and Neck, Inter-scalene Triangle. StatPearls
Publishing, Treasure Island, FL; 2020.

2. Giuffre BA, Jeanmonod R: Anatomy, Sciatic Nerve. StatPearls Publishing, Treasure Island, FL;
2020.

3. Smoll NR: Variations of the piriformis and sciatic nerve with clinical consequence: a review .
Clin Anat. 2010, 23:8-17. 10.1002/ca.20893

4. Hardin JM, Devendra S: Anatomy, Bony Pelvis and Lower Limb, Calf Common Peroneal
(Fibular) Nerve. StatPearls Publishing, Treasure Island, FL; 2020.

5. Desai SS, Cohen-Levy WB: Anatomy, Bony Pelvis and Lower Limb, Tibial Nerve . StatPearls
Publishing, Treasure Island, FL; 2020.

6. Moore KL, Agur AMR, Dalley AF: Clinically Oriented Anatomy. Wolters Kluwer, Philadelphia,
PA; 2018.

7. Natsis K, Totlis T, Tsikaras P, Anastasopoulos N, Skandalakis P, Koebke J: Variations of the
course of the upper trunk of the brachial plexus and their clinical significance for the thoracic
outlet syndrome: a study on 93 cadavers. Am Surg. 2006, 72:188-192.

8. Harry WG, Bennett JD, Guha SC: Scalene muscles and the brachial plexus: anatomical
variations and their clinical significance. Clin Anat. 1997, 10:250-252. 10.1002/(SICI)1098-
2353(1997)10:4<250::AID-CA6>3.0.CO;2-W

9. Paraskevas G, loannidis O, Papaziogas B, Natsis K, Spanidou S, Kitsoulis P: An accessory
middle scalene muscle causing thoracic outlet syndrome. Folia Morphol (Warsz). 2007,
66:194-197.

10. Rajanigandha V, Ranade AV, Pai MM, Rai R, Prabhu LV, Nayak SR: The scalenus accessorious
muscle. Int ] Morphol. 2008, 26:385-388. 10.4067/50717-9502200800020002 1

11. Lawson FL, McKenzie KG: The scalenus minimus muscle . Can Med Assoc J. 1951, 65:358-361.

12.  Keet K, Louw G: Variation of the brachial plexus roots in the interscalene groove: relevance in
interscalene blocks. Anatomy. 2019, 13:40-48. 10.2399/ana.19.030

13. Beaton LE, Anson BJ: The relation of the sciatic nerve and of its subdivisions to the piriformis
muscle. Anat Record. 1937, 70:1-5. 10.1002/ar.1090700102

14. Leonhard V, Caldwell G, Goh M, Reeder S, Smith HF: Ultrasonographic diagnosis of thoracic
outlet syndrome secondary to brachial plexus piercing variation. Diagnostics (Basel). 2017,
7:40. 10.3390/diagnostics7030040

15. Levine NA, Rigby BR: Thoracic outlet syndrome: biomechanical and exercise considerations .
Healthcare. 2018, 6:68. 10.3390/healthcare6020068

16. Roy BA: Piriformis syndrome. ACSM Health Fitness J. 2014, 18:3-4.
10.1249/£it.0000000000000055

2020 Lucas et al. Cureus 12(7): €9115. DOI 10.7759/cureus.9115 50f5


https://www.ncbi.nlm.nih.gov/books/NBK544222/
https://www.ncbi.nlm.nih.gov/books/NBK482431/
https://dx.doi.org/10.1002/ca.20893
https://dx.doi.org/10.1002/ca.20893
https://www.ncbi.nlm.nih.gov/books/NBK532968/
https://www.ncbi.nlm.nih.gov/books/NBK537028/
https://scholar.google.com/scholar?q=intitle:Clinically Oriented Anatomy
https://pubmed.ncbi.nlm.nih.gov/16536255/
https://dx.doi.org/10.1002/(SICI)1098-2353(1997)10:4<250::AID-CA6>3.0.CO;2-W
https://dx.doi.org/10.1002/(SICI)1098-2353(1997)10:4<250::AID-CA6>3.0.CO;2-W
https://pubmed.ncbi.nlm.nih.gov/17985318/
https://dx.doi.org/10.4067/S0717-95022008000200021
https://dx.doi.org/10.4067/S0717-95022008000200021
https://europepmc.org/articles/pmc1822199/pdf/canmedaj00661-0065.pdf
https://dx.doi.org/10.2399/ana.19.030
https://dx.doi.org/10.2399/ana.19.030
https://dx.doi.org/10.1002/ar.1090700102
https://dx.doi.org/10.1002/ar.1090700102
https://dx.doi.org/10.3390/diagnostics7030040
https://dx.doi.org/10.3390/diagnostics7030040
https://dx.doi.org/10.3390/healthcare6020068
https://dx.doi.org/10.3390/healthcare6020068
https://dx.doi.org/10.1249/fit.0000000000000055
https://dx.doi.org/10.1249/fit.0000000000000055

	Coexistence of Brachial Plexus-Anterior Scalene and Sciatic Nerve-Piriformis Variants
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Anterior view of the right C5 and C6 roots passing through the anterior scalene muscle.
	FIGURE 2: Posterior view of the divided left sciatic nerve.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


