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Abstract: The neotropical river otter (Lontra longicaudis) is a carnivoran species belonging 

to the family Mustelidae. There are no reports about the brachial plexus, and its knowledge 

is essential to clinical diagnoses and surgical procedures of the thoracic limb. Variations in 

the origin and distribution of the brachial plexus may exist among carnivoran species. Thus, 

the present study aimed to describe the origin of the brachial plexus and the distribution of 

its nerves in the scapular and brachial regions of L. longicaudis. One formaldehyde-fixed 

specimen of L. longicaudis was dissected. The brachial plexus originated from the last three 

cervical spinal nerves and the first two thoracic spinal nerves (C6-T2). The brachial plexus 

nerves and their distribution in the scapular and brachial regions of L. longicaudis were 

similar to those described in most carnivorans. However, differences were found, including 

two communicating branches (rami communicantes) from the nervus musculocutaneus to 

the nervus medianus, one proximal and one distal. The ramus communicans proximalis has 

also been found in other mustelids, while the ramus communicans distalis has not been 

found in other mustelids. Thus, the brachial plexus of L. longicaudis may present variations 

compared with other carnivorans. 
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INTRODUCTION 

The Neotropical river otter (Lontra longicaudis) belongs taxonomically to the 

order Carnivora and the family Mustelidae (Nyakatura and Bininda-Emonds, 2012). 

The species has a geographic distribution range from northwestern Mexico to Uruguay 

and northeastern Argentina (Nivelo-Villavicencio et al., 2020). L. longicaudis is mainly 

found in habitats close to bodies of water, such as mangrove areas, lagoons, rivers, and 

wetlands (González-Christen et al., 2013; Mayor-Victoria and Botero-Botero, 2010). It 

is a medium-large species, with an average body mass in males of 16 kg and females 

of 13 kg (Gallo-Reynoso et al., 2013). They are adapted to move effectively in water 

since their thoracic and pelvic limbs are short and robust and present interdigital 

membranes between their digits (Emmons and Feer, 1997; Rheingantz et al., 2017). 

The hands are used to grasp food when held on the chest or socialize with the young 

(Mosquera-Guerra et al., 2018; Trujillo and Mosquera-Guerra, 2018). It has long 

vibrissae that act as indicators of current and water pressure changes to locate prey. It 

uses its long and broad tail to paddle in the water and to direct the body when swimming 

(Mosquera-Guerra et al., 2018). Its diet is based on small vertebrates, mainly fishes, 

although it can also eat insects and fruits (Mayor-Victoria and Botero-Botero, 2010; 

Rheingantz et al., 2017). 

The brachial plexus is a network of nerves that innervate the thoracic limb and 

adjacent regions, allowing sensitivity and mobility of these anatomical regions (Liebich 

et al., 2020; Singh, 2018). In domestic carnivorans, it is formed mainly by the rami 

ventrales (ventral branches) of the last three cervical spinal nerves (C6, C7 and C8) and 

the first thoracic spinal nerve (T1) (Singh, 2018). However, occasionally, there may be 

a contribution from the fifth cervical nerve (C5) and the second thoracic nerve (T2) 

(Hermanson et al., 2020; Singh, 2018). In most reports on wild carnivorans, the 

contribution of C5 and T2 is not present (Barreto‐Mejía et al., 2022; Chagas et al., 2014; 

Demiraslan et al., 2015; Nur et al., 2020; Haligur and Ozkadif, 2021; Hermanson et al., 

2020; Pinheiro et al., 2013, 2014; Souza-Junior et al., 2017, 2018; Souza et al., 2010). 

However, in representative species of the superfamily Musteloidea the contribution of 

both rami is common (Enciso-García and Vélez-García, 2022; Grzeczka and Zdun, 

2022; Vélez García et al., 2023). 

L. longicaudis individuals may be in zoos or wildlife care centers (Restrepo et al., 

2018). Knowledge of the brachial plexus would help to perform clinical and surgical 

procedures. Therefore, it is essential to determine the origin and distribution of the 

brachial plexus since it could be applied in a neurological exam (De Lahunta et al., 

2020), locoregional blocks (Ansón et al., 2013; Mencalha et al., 2014; Skelding et al., 

2018) and surgical procedures. Thus, this study aimed to describe the origin of the 

brachial plexus and the distribution of its nerves on the scapular and brachial muscles 

in L. longicaudis. 

 

MATERIALS AND METHODS 

A male cadaver of L. longicaudis donated by the Corporación Autónoma 

Regional del Tolima (CORTOLIMA, Environmental Authority of Tolima, Colombia) 

to the Universidad del Tolima was used. The specimen had abdominal incisions due to 

the necroscopic study performed at the Wildlife Care Center of CORTOLIMA. The 

cadaver was conserved frozen, and after several days, it was defrosted and fixed with a 

solution of 10% formaldehyde and 5% glycerin via subcutaneous and intramuscular 

infiltrations. Subsequently, the cadaver was immersed and maintained in a container 

with 5% formaldehyde. The pectoral muscles were removed from their origins to 

review the neurovascular relations at the axillary region. Subsequently, the blood 
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vessels, viscera (oesophagus, trachea, heart and lungs), and ventral neck muscles were 

removed to find the rami ventrales of the spinal nerves (Fig. 1). The anatomical 

description was based on the Nomina Anatomica Veterinaria (International Committee 

on Veterinary Gross Anatomical Nomenclature, 2017), and the origin of each nerve 

was reviewed, retracting the nerve proximally until the rami ventrales of the spinal 

nerves. Photographs were taken with a Canon T5i 18 MP camera associated with a 

Canon 60 mm macro lens and a Canon EOS 6D 20.2 MP camera associated with a 

Canon 100 lens. We only studied one specimen because it was a unique cadaver donated 

to the research project (Number 390116), which was performed between 2016 and 

2022. In addition, this species is categorized as “Near threatened” by the International 

Union to Nature Conservation (IUCN) (Rheingantz et al., 2022). On the other hand, the 

nerves were only studied until the elbow because other researchers had dissected the 

muscles of the antebrachium. This study was approved by the Bioethics Committee of 

the Universidad del Tolima (Approval number: 2.3-059). 

 

Figure 1. Ventral view of the cervical and thoracic viscera in Lontra longicaudis in relation to the 

brachial plexus. 1) brachial plexus, 2) esophagus, 3) superficial cervical artery; 4) external jugular vein; 

5) subclavian vein; 6) m. pectoralis profundus, 7) mm. pectorales superficiales, 8) left lung, 9) hearth; 

10) common carotid arteries, 11) trachea, 12) mm. scaleni, 13) m. sternothyroideus, 14) m. 

sternocephalicus. 
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RESULTS 

The brachial plexus originated bilaterally from the rami ventrales of the last three 

cervical spinal nerves (C6, C7 and C8) and the first two thoracic spinal nerves (T1 and 

T2). These rami emerged between the musculi longus colli and scalenus ventralis 

toward the thoracic limb and adjacent regions. The rami ventrales of C6, C7 and C8 

were related dorsally to the superficial cervical artery and phrenic nerve. The ramus 

ventralis of C8 was related dorsally to the axillary vein, while T1 was related ventrally 

to the axillary artery. C6 and C7 communicated ventral to the scalene muscles, while 

C8 and T1 only communicated when both had laterally overpassed the musculus 

scalenus ventralis. T2 was a small ramus that passed medially at the dorsal extreme of 

the second rib and joined to T1 before emerging into the axillary region (Fig. 2). 

 
Figure 2. Ventral view of the origin and distribution of the brachial plexus from the spinal cord in Lontra 

longicaudis. C6-C8 and T1-T2) cervical and thoracic segments of the spinal cord, 1) n. 

brachiocephalicus, 2) n. suprascapularis, 3) nn. subscapulares, 4) nn. pectorales craniales, 5) nn. 

pectorales caudales, 6. n. musculocutaneus, 7) n. axillaris, 8) n. radialis, 9) n. medianus, 1). n. ulnaris, 

11) n. thoracodorsalis, 12) n. thoracicus lateralis, 13) n. thoracicus longus, 14-15) n. phrenicus, AE) m. 

anconeus epitrochlearis, BB) m. biceps brachii, CT) m. cutaneus trunci, LD) m. latissimus dorsi, PS) 

mm. pectorales superficiales, PP) m. pectoralis profundus, Sb) m. subscapularis, SVT) m. serratus 

ventralis thoracis, TB) m. triceps brachii, TFA) m. tensor fasciae antebrachii, Tmaj). m. teres major. 

 

The nervus brachiocephalicus (n. brachiocephalicus) originated from a common 

trunk with the nervus suprascapularis from C6 (Fig. 2). It extended into the cranial skin 

to the shoulder between the musculi omotransversarius and cleidocephalicus and did 

not innervate muscles. 

The nervi pectorales craniales (nn. pectorales craniales) originated from a 

common trunk with the nervus musculocutaneus from C6 and C7. The nervi pectorales 

craniales passed between the anastomosis of the external jugular and subclavian veins. 

It first sent a ramus communicans (communicating branch) to the nervi medianus and 

pectorales caudales medially to the axillary artery and distally innervated the musculi 

pectorales superficiales (Fig. 2,3). 
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Figure 3. Medial photographic views of the left brachial plexus in Lontra longicaudis. (a) Brachial 

plexus with relation to the axillary and brachial arteries, (b) brachial plexus without relation to the axillary 

and brachial arteries. C6-C8) ramus ventralis of the cervical spinal nerves, T1-T2) ramus ventralis of the 

thoracic spinal nerves, 1) n. brachiocephalicus, 2) n. suprascapularis, 3) nn. subscapulares, 4) nn. 

pectorales craniales, 4’) ramus communicans with 12 (Ansa pectoralis), 5) n. musculocutaneus, 5’) ramus 

communicans proximalis cum n. mediano, 5’’) ramus muscularis proximalis, 5’’’) n. cutaneus 

antebrachii medialis, 5’’’’) ramus muscularis distalis, 5’’’’’) ramus communicans distalis cum n. 

mediano, 6) n. axillaris, 6’) rami to Sb, 6’’) ramus to Tmaj, 6’’’) ramus toward lateral aspect of the 

shoulder, 7) n. medianus, 8) n. ulnaris, 9) n. radialis, 10) n. thoracodorsalis, 11) n. thoracicus lateralis, 

12) nn. pectorales caudales, 13) n. thoracicus longus, 14) n. cutaneus antebrachii caudalis, 15) axillary 

artery, 16) brachial artery, AE) m. anconeus epitrochlearis, B) m. brachialis, BB) m. biceps brachii, LD) 

m. latissimus dorsi, LnC) lymphonodus cubitalis, PS) mm. pectorales superficiales, Sb) m. subscapularis, 

SF) supracondylar foramen of the humerus, TFA) m. tensor fasciae antebrachii, Tmaj). m. teres major. 

 

The nervi pectorales caudales (nn. pectorales caudales) originated from a 

common trunk with the nervus thoracicus lateralis, which emerged from C8 and T1. 

The former sent a ramus communicans to the nn. pectorales craniales and 

musculocutaneus medially to the axillary artery. The nn. pectorales caudales directed 

together with the lateral thoracic artery toward the musculus pectoralis profundus (Fig. 

2,3). 

The nervus thoracicus lateralis (n. thoracicus lateralis) extended caudally with 

the lateral thoracic vessels medially to the musculus latissimus dorsi. It perforated this 

muscle to innervate the musculus cutaneus trunci (Fig. 2). 

The nervus thoracicus longus (n. thoracicus longus) originated from C7 and 

innervated the musculi serratus ventralis thoracis and scalenus medius (Fig. 2,3). 

The nervus thoracodorsalis (n. thoracodorsalis) originated from C7 and C8 on 

the right side, while on the left side, it originated only from C8. It only innervated the 

m. latissimus dorsi (Fig. 2,3). 

The nervus suprascapularis (n. suprascapularis) passed between the musculi 

subscapularis and supraspinatus together with the suprascapular vessels, reaching the 

scapular notch to innervate the m. supraspinatus. It continued on the lateral side of the 

scapular neck to innervate the m. infraspinatus (Fig. 2,3). 
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Two nervi subscapulares (nn. subscapulares) originated from C6 and C7 and only 

innervated the musculus subscapularis (Fig. 2,3). On the right thoracic limb, the nervus 

subscapularis cranialis presented two rami. On the left limb, only one ramus was 

present, and the nervus subscapularis caudalis presented two rami. 

The nervus musculocutaneus (n. musculocutaneus) originated from a common 

trunk with nn. pectorales craniales and extended to the brachium between the brachial 

artery and the musculus biceps brachii. It sent a first ramus that communicated to the 

n. medianus at the axillary level. Distally, it sent the ramus muscularis proximalis 

(proximal muscular branch) at the proximal extreme of the m. biceps brachii. In the 

middle third, it emitted a third ramus, which perforated the belly of the m. biceps brachii 

and formed nervus cutaneus antebrachii medialis. This nerve passed cranially toward 

the antebrachium between the m. biceps brachii and the complex formed by the musculi 

brachialis, pectorales and latissimus dorsi. In the distal third of the m. biceps brachii, 

the n. musculocutaneus emitted the ramus muscularis distalis (distal proximal branch) 

to innervate the m. brachialis, which passed between the m. biceps brachii and the 

humerus. Two other rami were formed distally, one directed to the elbow joint capsule, 

and another one directed to the n. medianus, which corresponds to the ramus 

communicans distalis (ramus communicans cum n. mediano) (Fig. 2,3). 

The nervus medianus (n. medianus) was initially formed by a common trunk with 

the n. ulnaris from C8, T1 and T2. It received a contribution from C6 and C7 through 

the rami communicantes (communicating branches) formed by the nervi 

musculocutaneus and pectorales craniales (Fig. 3). At the distal third of the brachium, 

it extended together with the brachial artery to pass through the supracondylar foramen 

of the humerus. It received another ramus communicans from the n. musculocutaneus 

distal to the supracondylar foramen (Fig. 3). 

The nervus ulnaris (n. ulnaris) passed between the brachial artery and brachial 

vein, and in the distal half of the brachium passed between the humeral shaft and the 

caput mediale of the m. triceps brachii. It passed deeply to the m. anconeus 

epitrochlearis (m. anconeus medialis) and innervated it. It continued distally deep and 

caudal to the medial epicondyle of the humerus to reach the antebrachium. The nervus 

cutaneus antebrachii caudalis (n. cutaneus antebrachii caudalis) originated directly 

from T1 and T2 (Fig. 3). 

The nervus axillaris (n. axillaris) originated from C6 and C7 on the right limb 

and from C6-C8 on the left limb. It initially emitted rami to the musculi subscapularis 

and teres major and continued laterally passing between both muscles (Fig. 3). 

Laterally, it formed rami to innervate the musculi teres minor, deltoideus (pars 

acromialis and pars scapularis) and cleidobrachialis (Fig. 4). In the right thoracic limb, 

it sent a ramus to m. infraspinatus since m. teres minor was absent (Fig. 4). The nervus 

cutaneus brachii lateralis cranialis passed into the cranial part of the brachium between 

the pars acromialis of the m. deltoideus and the caput laterale of the m. triceps brachii 

(Fig. 4). In the right brachium, the same nerve perforated the caput laterale of the m. 

triceps brachii. 
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Figure 4. (a) Right lateral deep view of the axillary nerve of Lontra longicaudis. (b) Left lateral deep 

view of the axillary nerve. 1) ramus to Tmin; 2) ramus to the joint capsule of the shoulder, 3) ramus to 

the Da, 4) ramus to Ds, 5) ramus to ClB, 6) n. cutaneus brachii lateralis cranialis, 7) ramus to IS. ClB) 

m. cleidobrachialis, Da) m. deltoideus pars acromialis, Ds) m. deltoideus pars scapularis, IS) m. 

infraspinatus, SS) m. supraspinatus, TBLa) m. triceps brachii caput lateralis, TBLo) m. triceps brachii 

caput longum, Tmin) m. teres minor. 

 

The nervus radialis (n. radialis) originated from C6-T2, which is directed deep to 

the brachial artery to emit rami musculares to the musculi tensor fasciae antebrachii and 

the capita mediale, accessorium and longum of the m. triceps brachii. It extended 

laterally between the caput longum and caput accessorium of the m. triceps brachii, 

where it branched to the caput laterale of the m. triceps brachii and m. anconeus. It 

continued distally between the m. brachialis and caput laterale of the m. triceps brachii, 

where it was divided into rami superficialis and profundus. The ramus superficialis is 

directed toward the antebrachium between the musculi brachioradialis and extensor 

carpi radialis. The ramus profundus innervated the craniolateral antebrachial muscles 

and perforated the m. supinator (Fig. 5). 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. (a) Left medial deep view of the nervus radialis of Lontra longicaudis. (b) Lateral deep view 

of the nervus radialis, 1) n. radialis, 2) ramus to m. anconeus, 3) rami to TBLa, 4) ramus to TBM, 5) rami 

to TBLo, 6) rami to TBA, 7) ramus to TFA, 8) ramus profundus, 8’) ramus to BR, 9) ramus superficialis. 

An) m. anconeus, B) m. brachialis, BR) m. brachioradialis, ClB) m. cleidobrachialis, ECR) m. extensor 

carpi radialis, IS) m. infraspinatus, SS) m. supraspinatus, TBA) m. triceps brachii caput accessorium, 

TBLa) m. triceps brachii caput lateralis, TBLo) m. triceps brachii caput longum, TBM) m. triceps brachii 

caput mediale TFA) m. tensor fasciae antebrachii. 
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DISCUSSION 

The origin of the brachial plexus from C6 to T2 of L. longicaudis has been found 

in other carnivorans, such as the mustelids Neovison vison and Meles meles (Grzeczka 

and Zdun, 2022); the procyonids Bassariscus astutus (Davis, 1964), Potos flavus 

(Enciso-García and Vélez-García, 2022), Procyon cancrivorus and Nasua nasua (Vélez 

García et al., 2023); and the canids Vulpes vulpes, Nyctereutes procyonoides (Grzeczka 

and Zdun, 2022) and Canis lupus familiaris (Evans and De Lahunta, 2017; Hermanson 

et al., 2020; Singh, 2018). T2 had a small shape in L. longicaudis, and it contributed to 

the formation of the nervi medianus, ulnaris, radialis and cutaneus antebrachii caudalis, 

being similar to procyonids (Enciso-García and Vélez-García, 2022; Vélez García et 

al., 2023), and the canid C. lupus familiaris (De Lahunta et al., 2020; Evans and De 

Lahunta, 2017; Hermanson et al., 2020; Singh, 2018). 

The unique origin of the n. brachiocephalicus in L. longicaudis from C6 has also 

been reported in Martes foina (Demiraslan et al., 2015), N. vison, Martes martes 

(Grzeczka and Zdun, 2022), P. flavus (Enciso-García and Vélez-García, 2022), P. 

cancrivorus, N. nasua (Vélez García et al., 2023), C. lupus familiaris (Hermanson et 

al., 2020), Cerdocyon thous (Souza-Junior et al., 2014), Lycolopex gymnocercus 

(Souza-Junior et al., 2017), V. vulpes (Grzeczka and Zdun, 2022), Leopardus geoffroyi 

(Souza-Junior et al., 2018) and Puma yagouaroundi (Souza Junior et al., 2022). The 

absence of a ramus muscularis to m. cleidobrachialis has also been reported in 

procyonids (Enciso-García and Vélez-García, 2022; Vélez García et al., 2023) and 

some studies in F. catus (Hudson and Hamilton, 2010; Roos and Vollmerhaus, 2005), 

since its primary innervation is by the axillary nerve, such as occurred in L. longicaudis. 

The origin of the nn. pectorales craniales in L. longicaudis from C6-C7 has also 

been found in P. flavus (Enciso-García and Vélez-García, 2022), P. cancrivorus, N. 

nasua (Vélez García et al., 2023), V. vulpes (Grzeczka and Zdun, 2022; Haligur and 

Ozkadif, 2021), C. thous (Souza-Junior et al., 2014), L. gymnocercus (Souza-Junior et 

al., 2017), L. pardalis (Chagas et al., 2014), L. geoffroyi (Souza-Junior et al., 2018) and 

P. yagouaroundi (Souza Junior et al., 2022). The ramus communicans to the nn. 

pectorales caudales of L. longicaudis has been reported in procyonids and ursids as ansa 

pectoralis (Davis, 1964; Vélez García et al., 2023). 

The origin of the nn. pectorales caudales from C8-T1 in L. longicaudis may also 

be in M. meles, N. procyonoides, V. vulpes (Grzeczka and Zdun, 2022), C. lupus 

familiaris (Evans and De Lahunta, 2017; Sharp et al., 1991), C. thous (Souza-Junior et 

al., 2014), L. gymnocercus (Souza-Junior et al., 2017), Atelocynus microtis (Pinheiro et 

al., 2013), Arctocephalus australis (Souza et al., 2010), F. catus (Hakkı Nur et al., 2020; 

Sebastiani and Fishbeck, 2005), L. geoffroyi (Souza-Junior et al., 2018), and P. 

yagouaroundi (Souza Junior et al., 2022). It also sends rami musculares to the m. 

cutaneus trunci in M. foina (Demiraslan et al., 2015) and to the m. pectoralis transversus 

in procyonids (Enciso-García and Vélez-García, 2022; Vélez-García and Miglino, 

2023; Vélez García et al., 2023). 

The origin of the n. thoracicus lateralis from C8-T1 in L. longicaudis is also 

present in M. martes, N. procyonoides (Grzeczka and Zdun, 2022), A. australis (Souza 

et al., 2010), L. gymnocercus (Souza-Junior et al., 2017), C. thous (Pinheiro et al., 2014; 

Souza-Junior et al., 2014), C. lupus familiaris (Hermanson et al., 2020), F. catus (Hakkı 

Nur et al., 2020; Roos and Vollmerhaus, 2005), L. geoffroyi (Souza-Junior et al., 2018) 

and P. yagouaroundi (Souza Junior et al., 2022). The unique innervation to m. cutaneus 

trunci found in L. longicaudis has also been reported in P. cancrivorus, N. nasua (Vélez 
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García et al., 2023), A. microtis (Pinheiro et al., 2013), P. flavus (Enciso-García and 

Vélez-García, 2022) and M. foina (Demiraslan et al., 2015). In other species, it also 

innervates the m. pectoralis profundus, such as in V. vulpes, M. martes (Grzeczka and 

Zdun, 2022), C. l. familiaris (Hermanson et al., 2020), L. gymnocercus (Souza-Junior 

et al., 2017), C. thous (Souza-Junior et al., 2014), F. catus (Hakkı Nur et al., 2020), L. 

geoffroyi (Souza-Junior et al., 2018) and P. yagouaroundi (Souza Junior et al., 2022). 

In P. cancrivorus, N. nasua and F. catus, it also innervates the m. pectoralis 

abdominalis (Langworthy, 1924; Vélez-García and Miglino, 2023; Vélez‐García et al., 

2023; Vélez García et al., 2023). 

The origin of the n. thoracicus longus in L. longicaudis from C7 has also been 

present in M. meles (Grzeczka and Zdun, 2022), P. flavus (Enciso-García and Vélez-

García, 2022), N. nasua (Vélez García et al., 2023), C. l. familiaris (Hermanson et al., 

2020), L. gymnocercus (Souza-Junior et al., 2017), V. vulpes (Grzeczka and Zdun, 

2022), C. thous (Souza-Junior et al., 2014), F. catus (Hakkı Nur et al., 2020; Roos and 

Vollmerhaus, 2005; Sebastiani and Fishbeck, 2005), L. geoffroyi (Souza-Junior et al., 

2018), P. concolor (Barreto‐Mejía et al., 2022) and P. yagouaroundi (Souza Junior et 

al., 2022). 

The origin of the thoracodorsal nerve from C7 and C8 of L. longicaudis has also 

been present in M. foina (Demiraslan et al., 2015), M. martes, M. meles (Grzeczka and 

Zdun, 2022), P. cancrivorus, N. nasua (Vélez García et al., 2023), C. l. familiaris 

(Hermanson et al., 2020), L. gymnocerus (Souza-Junior et al., 2017), V. vulpes 

(Grzeczka and Zdun, 2022), F. catus (Hakkı Nur et al., 2020; Roos and Vollmerhaus, 

2005; Sebastiani and Fishbeck, 2005), L. geoffroyi (Souza-Junior et al., 2018), P. 

concolor (Barreto‐Mejía et al., 2022) and P. yagouaroundi (Souza Junior et al., 2022). 

The single origin from C8 in L. longicaudis may occur in C. l. familiaris (Skelding et 

al., 2018), C. thous (Souza-Junior et al., 2014), L. gymnocercus (Souza-Junior et al., 

2017), F. catus (Hakkı Nur et al., 2020), L. pardalis (Chagas et al., 2014) and P. 

yagouaroundi (Souza Junior et al., 2022). 

The unique origin of the n. suprascapularis from C6 in L. longicaudis has been 

found in M. foina (Demiraslan et al., 2015), N. nasua, P. cancrivorus (Vélez García et 

al., 2023), C. l. familiaris (Skelding et al., 2018), C. thous (Souza-Junior et al., 2014), 

L. gymnocercus (Souza-Junior et al., 2017), and Puma concolor (Barreto‐Mejía et al., 

2022), Felis catus (Hakkı Nur et al., 2020; Sebastiani and Fishbeck, 2005), L. geoffroyi 

(Souza-Junior et al., 2018) and P. yagouaroundi (Souza Junior et al., 2022). 

The origin of the nn. subscapularis in L. longicaudis from C6-C7 has also been 

found in M. foina (Demiraslan et al., 2015), N. vison, M. meles (Grzeczka and Zdun, 

2022), P. cancrivorus, N. nasua (Vélez García et al., 2023), P. flavus (Enciso-García 

and Vélez-García, 2022), C. l. familiaris (Hermanson et al., 2020; Skelding et al., 

2018), V. vulpes (Grzeczka and Zdun, 2022; Haligur and Ozkadif, 2021), C. thous 

(Pinheiro et al., 2014; Souza-Junior et al., 2014), L. gymnocercus (Souza-Junior et al., 

2017), F. catus (König, 1992; Roos and Vollmerhaus, 2005; Sebastiani and Fishbeck, 

2005), Leopardus pardalis (Chagas et al., 2014), L. geoffroyi (Souza-Junior et al., 2018) 

and P. yagouaroundi (Souza Junior et al., 2022). 

The origin of the n. musculocutaneus from C6-C7 in L. longicaudis has been 

reported in N. vison, M. martes, M. meles (Grzeczka and Zdun, 2022), P. cancrivorus, 

N. nasua (Vélez García et al., 2023), P. flavus (Enciso-García and Vélez-García, 2022), 

V. vulpes, N. procyonoides (Grzeczka and Zdun, 2022), C. thous (Pinheiro et al., 2014; 

Souza-Junior et al., 2014), A. microtis (Pinheiro et al., 2013), F. catus (Hakkı Nur et 

al., 2020; Sánchez et al., 2013), L. geoffroyi (Souza-Junior et al., 2018), L. pardalis 

(Chagas et al., 2014), Panthera onca (Sánchez et al., 2013), P. concolor (Barreto‐Mejía 
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et al., 2022; Sánchez et al., 2013) and P. yagouaroundi (Souza Junior et al., 2022). The 

ramus communicans proximalis of n. musculocutaneus with n. medianus in L. 

longicaudis is similar to that described as ansa axillaris in some carnivorans 

(Arłamowska-Palider, 1970; Vélez García et al., 2023), which has also been described 

as ansa mediana in ursids (Davis, 1964) or as a communicating branch in N. nasua 

(Felipe et al., 2014), P. flavus (Enciso-García and Vélez-García, 2022), N. vison, M. 

martes, and M. meles (Grzeczka and Zdun, 2022). According to the International 

Committee on Veterinary Gross Anatomical Nomenclature (International Committee 

on Veterinary Gross Anatomical Nomenclature, 2017) and Backus et al. (2016), 

carnivorans do not present ansa axillaris. However, the ramus communicans proximalis 

could be an ansa axillaris due to its medial relationship with the axillary artery, such as 

was recently described in two procyonids (Vélez García et al., 2023). Therefore, the 

ansa axillaris may also be present in mustelids based on our findings in L. longicaudis 

and the findings of Grzeczka and Zdun (2022) in N. vison, M. martes and M. meles. On 

the other hand, the ramus communicans distalis at the elbow level has been reported in 

P. cancrivorus (Vélez García et al., 2023), P. flavus (Enciso-García and Vélez-García, 

2022), C. l. familiaris (Hermanson et al ., 2020), C. thous (Souza-Junior et al., 2014; 

Vélez-García et al., 2018), L. gymnocercus (Souza-Junior et al., 2017), V. vulpes 

(Grzeczka and Zdun, 2022), A. australis (Souza et al., 2010), F. catus, P. onca, P 

concolor (Sánchez et al., 2013), and P. yagouaroundi (Souza Junior et al., 2022). 

However, rami communicans at the axillary and elbow levels, such as those in L. 

longicaudis, have only been reported in the procyonids P. flavus (Enciso-García and 

Vélez-García, 2022) and P. cancrivorus (Vélez García et al., 2023). 

The origin of the n. medianus from C6-T2 of L. longicaudis was only reported in 

P. flavus (Enciso-García and Vélez-García, 2022), P. cancrivorus and N. nasua (Vélez 

García et al., 2023). Passage through the supracondylar foramen with the brachial artery 

also occurs in F. catus (Sánchez et al., 2013), while in other species, both structures 

also pass with the brachial vein, such as in P. flavus (Enciso-García and Vélez-García, 

2022), P. onca and P. concolor (Sánchez et al., 2013). It passes alone in P. cancrivorus 

and N. nasua (Vélez García et al., 2023). 

The origin of the n. ulnaris from C8-T2 of L. longicaudis has also been found in 

N. vison, M. meles (Grzeczka and Zdun, 2022), P. cancrivorus and N. nasua (Vélez 

García et al., 2023), N. procyonoides (Grzeczka and Zdun, 2022), P. flavus (Enciso-

García and Vélez-García, 2022), and C. lupus familiaris (Evans and De Lahunta, 2017). 

The rami for the m. anconeus epitrochlearis in L. longicaudis has been reported in P. 

cancrivorus and N. nasua (Vélez García et al., 2023), P. flavus (Enciso-García and 

Vélez-García, 2022), F. catus (Barone, 2020; König, 1992), and P. concolor (Barreto‐

Mejía et al., 2022). In C. thous, when the m. anconeus epitrochlearis is present in a 

vestigial form, it is also innervated by the n. ulnaris (Vélez-García et al., 2018). 

The origin of the n. axillaris from C6-C7 in the left thoracic limb of L. longicaudis 

has also been found in P. cancrivorus, N. nasua (Vélez García et al., 2023), P. flavus 

(Enciso-García and Vélez-García, 2022), A. microtis (Pinheiro et al., 2013), C. thous 

(Souza-Junior et al., 2014), V. vulpes (Grzeczka and Zdun, 2022), F. catus (Hakkı Nur 

et al., 2020; Sánchez et al., 2013), L. geoffroyi (Souza-Junior et al., 2018), P. concolor 

(Barreto‐Mejía et al., 2022; Silva and Sánchez, 2013), P. onca (Silva and Sánchez, 

2013) and P. yagouaroundi (Souza Junior et al., 2022). The C6-C8 origin in the left 

thoracic limb of L. longicaudis has been found in P. flavus (Enciso-García and Vélez-

García, 2022), M. martes, N. procyonoides (Grzeczka and Zdun, 2022), C. thous 

(Souza-Junior et al., 2014), and L. gymnocercus (Souza-Junior et al., 2017). The 

innervation to the m. cleidobrachialis is similar to that of other carnivorans, such as P. 
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cancrivorus, N. nasua (Vélez García et al., 2023), P. flavus (Enciso-García and Vélez-

García, 2022), A. microtis (Pinheiro et al., 2013), F. catus (König, 1992; Liebich et al., 

2020; Roos and Vollmerhaus, 2005; Sebastiani and Fishbeck, 2005; Vélez‐García et 

al., 2023) and P. concolor (Barreto‐Mejía et al., 2022).The innervation to the m. 

infraspinatus in the right thoracic limb of L. longicaudis allows us to suggest that this 

innervation is due to fusion with the m. teres minor during embryonic development. In 

other otters (subfamily Lutrinae), it is normal to find this muscle fused to the m. 

infraspinatus (Howard, 1973; Macalister, 1873). 

The origin of the n. radialis in L. longicaudis from C6-T2 has only been described 

in P. cancrivorus (Vélez García et al., 2023), P. flavus (Enciso-García and Vélez-

García, 2022), and C. l. familiaris (Sharp et al., 1991). Its ramus superficialis extends 

cranially and distally between the brachioradialis and extensor carpi radialis muscles in 

F. catus due to the proximal origin of the m. brachioradialis (Sánchez et al., 2013), such 

as occurs in L. longicaudis. 

The n. cutaneus antebrachii caudalis originated directly from T1-T2 in L. 

longicaudis, which also occurs in P. cancrivorus, N. nasua (Vélez García et al., 2023), 

and P. flavus (Enciso-García and Vélez-García, 2022). In other species, it is a ramus 

derived from the ulnar nerve, such as in C. l. familiaris (Hermanson et al., 2020; 

International Committee on Veterinary Gross Anatomical Nomenclature, 2017; Singh, 

2018), L. gymnocercus (Souza-Junior et al., 2017) and F. catus (Hakkı Nur et al., 2020; 

International Committee on Veterinary Gross Anatomical Nomenclature, 2017). 

However, this nerve may originate independently only from T1 in F. catus (König, 

1992; Roos and Vollmerhaus, 2005). 

 

CONCLUSION 

In conclusion, although the present study was limited to one specimen of L. 

longicaudis, some interesting differences that are not frequent in other carnivorans were 

found, such as the origin from T2; two rami communicantes from the n. 

musculocutaneus to the n. medianus; absence of a ramus to the m. coracobrachialis due 

to the absence of said muscle; m. cleidobrachialis only innervated by the n. axillaris; 

m. infraspinatus innervated by the n. axillaris due to a fusion with the m. teres minor; 

and the n. cutaneus antebrachii caudalis independent of the n. ulnaris. Thus, these 

differences should be considered in veterinary procedures on the thoracic limb of L. 

longicaudis, such as locoregional anesthesia, neurological diagnosis, and surgeries. 

However, further studies should be performed with more specimens to define the 

common pattern of the brachial plexus in this species and review which would be the 

anatomical variations to be considered in clinical practice (Vélez-García et al., 2018; 

Żytkowski et al., 2021). 
 

Acknowledgments - Thanks to Universidad del Tolima (Colombia) for financially supporting this 

research, and to CORTOLIMA for donating the specimen. 

 

Funding support - This research was funded by the Research and Scientific Development Office 

(Oficina de investigaciones y desarrollo científico) of the Universidad del Tolima (research project 

number 160130517). 

 

Conflict of Interest Statement - The authors declare that there are no conflicts of interest. 

 

Author contributions - JFVG, KJRA and OLAP performed the conception and design of the study. 

JFVG, KJRA and SDP acquired and interpreted the data. All authors drafted the article and approved the 

last version. 

 



IUCN Otter Spec. Group Bull. 41(1) 2024 

 - 42 - 

REFERENCES 
Ansón, A., Gil, F., Laredo, F. G., Soler, M., Belda, E., Ayala, M.D., Agut, A. (2013). Correlative 

ultrasound anatomy of the feline brachial plexus and major nerves of the thoracic limb. Veterinary 

Radiology and Ultrasound, 54 (2): 185–193. https://doi.org/10.1111/vru.12012    

Arłamowska-Palider, A. (1970). Comparative anatomical studies of nervus musculocutaneus in 

mammals. Acta Theriologica, 15 (22): 343–356. 
https://rcin.org.pl/ibs/Content/11381/PDF/BI002_2613_Cz-40-2_Acta-T15-nr22-343-356_o.pdf    

Backus, T. C., Solounias, N., Mihlbachler, M. C. (2016). The Brachial Plexus of the Sumatran Rhino 

(Dicerorhinus sumatrensis) and Application of Brachial Plexus Anatomy Toward Mammal 

Phylogeny. Journal of Mammalian Evolution, 23 (1): 71–79.  https://doi.org/10.1007/s10914-

015-9297-6  

Barone, R. (2020). Anatomie comparée des mammifères Domestiques. Tome 2: Arthrologie et 

Myologie. (4th ed.). Association Centrale D’Entraide Vétérinaire, Paris. ISBN: 9782957196012 

Barreto‐Mejía, R., Ceballos, C.P., Tamayo‐Arango, L. J. (2022). Anatomical description of the origin 

and distribution of the brachial plexus to the antebrachium in one puma ( Puma concolor ) 

(Linnaeus, 1771). Anatomia, Histologia, Embryologia, 51 (1): 153–159.  

https://doi.org/10.1111/ahe.12761  

Chagas, K.L.S., Moura Fé, L.C., Pereira, L. C., Lima, A.R., Branco, É. (2014). Descrição 

morfológica do plexo braquial de jaguatirica (Leopardus pardalis). Biotemas, 27 (2): 171-176. 

https://doi.org/10.5007/2175-7925.2014v27n2p171  

Davis, D.D. (1964). The giant panda: a morphological study of evolutionary mechanisms. Fieldiana, 3: 

1–339. https://www.biodiversitylibrary.org/page/4236372  

De Lahunta, A., Glass, E., Kent, M. (2020). de Lahunta’s Veterinary Neuroanatomy and Clinical 

Neurology. Saunders elsevier, Missouri. 

Demiraslan, Y., Aykut, M., Özgel, Ö. (2015). Macroanatomical characteristics of plexus brachialis and 

its branches in martens (Martes foina). Turkish Journal of Veterinary and Animal Sciences, 39: 

693–698. https://doi.org/10.3906/vet-1506-48  

Emmons, L., Feer, F. (1997). Neotropical Rainforest Mammals: a Field Guide (2nd ed.). University of 

Chicago Press, Chicago. ISBN: 0-226-20719-6 

Enciso-García, L.M., Vélez-García, J.F. (2022). Origin and distribution of the brachial plexus in 

kinkajou ( Potos flavus – Schreber, 1774). Anatomia, Histologia, Embryologia, 51 (2): 221–235. 

https://doi.org/10.1111/ahe.12781  

Evans, H. E., De Lahunta, A. (2017). Guide to the dissection of the dog (8th ed.). Elsevier Health 

Sciences, St. Louis, Missouri. ISBN: 9780323391658 

Felipe, R., Silva, F., França, G.L., Silva, E. M., Leonel, L.C., Carvalho-Barros, R.A., … Silva, Z. 

(2014). Anatomia descritiva do nervo musculocutâneo em quatis (Nasua nasua, Linnaeus, 1766). 

Enciclopédia Biosfera, 10 (19): 92–98. 

https://conhecer.org.br/ojs/index.php/biosfera/article/view/2528  

Gallo-Reynoso, J. P., Macías-Sánchez, S., Arellano-Nicolás, E., González-Romero, A. (2013). 
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RESUME 

PREMIER RAPPORT SUR L’ORIGINE ET LA DISTRIBUTION DU PLEXUS 

BRACHIAL DANS LES RÉGIONS SCAPULAIRES ET BRACHIALES D’UNE 

LOUTRE A LONGUE QUEUE (Lontra longicaudis) 

La loutre à longue queue (Lontra longicaudis) est une espèce carnivore appartenant à 

la famille des Mustelidae. Il n’existe aucun rapport sur le plexus brachial et sa 

connaissance est essentielle au diagnostic clinique et pour les interventions 

chirurgicales de la cage thoracique. Des variations dans l’origine et la répartition du 

plexus brachial peuvent exister selon les espèces de carnivores. Ainsi, la présente étude 

visait à décrire l’origine du plexus brachial et la répartition de ses nerfs dans les régions 

scapulaire et brachiale de L. longicaudis. Un spécimen de L. longicaudis fixé au 
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formaldéhyde a été disséqué. Le plexus brachial provient des trois derniers nerfs 

spinaux cervicaux et des deux premiers nerfs spinaux thoraciques (C6-T2). Les nerfs 

du plexus brachial et leur répartition dans les régions scapulaire et brachiale de L. 

longicaudis étaient similaires à ceux décrits chez la plupart des carnivores. Cependant, 

des différences ont été trouvées, notamment deux branches communicantes (rami 

communicantes) du nerf musculo-cutané au nerf médian, une proximale et une distale. 

Le ramus communicans proximalis a également été trouvé chez d’autres mustélidés, 

tandis que le ramus communicans distalis n’a pas été trouvé chez d’autres mustélidés. 

Ainsi, le plexus brachial de L. longicaudis peut présenter des variations par rapport à 

celui des autres carnivores. 

 

RESUMEN 

PRIMER REPORTE DEL ORIGEN Y DISTRIBUCIÓN DEL PLEXO 

BRAQUIAL EN LAS REGIONES ESCAPULAR Y BRAQUIAL EN UNA 

NUTRIA DE RÍO NEOTROPICAL (Lontra longicaudis) 

La nutria de río neotropical (Lontra longicaudis) es una especie del orden Carnívora 

perteneciente a la familia Mustelidae. No hay reportes sobre su plexo braquial, siendo 

su conocimiento necesario para el diagnóstico clínico y procedimientos quirúrgicos en 

el miembro torácico. Pueden existir variaciones en el origen y distribución del plexo 

braquial entre distintas especies de carnívoros. Por lo tanto, el objetivo del presente 

estudio es describir el origen del plexo braquial y la distribución de sus nervios en las 

regiones escapular y braquial de L. longicaudis. Fue diseccionado un espécimen fijado 

en formaldehído. El plexo braquial se originó de las últimos tres nervios espinales 

cervicales y los primeros dos nervios espinales torácicos (C6-T2). Los nervios del plexo 

braquial y su distribución en las regiones escapular y braquial en L. longicaudis fueron 

similares a los encontrados en la mayoría de carnívoros. Sin embargo, fueron 

encontradas algunas diferencias, tales como dos ramos comunicantes (rami 

communicantes) del nervio musculocutáneo con el nervio mediano, uno proximal y uno 

distal. El ramo comunicante proximal ha sido encontrado en otros mustélidos, mientras 

el ramo comunicante distal no ha sido encontrado en otros mustélidos. En conclusión, 

el plexo braquial de L. longicaudis puede presentar variaciones comparativamente con 

otros carnívoros.   

 

 


