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Research Paper
Macro-anatomical Investigations on the Plexus 
Lumbosacralis of the Aksaray Malakli Dog

Background: In this study, cadavers of 5 adult Aksaray Malakli breed dogs were used to 
examine the structure of the lumbosacral plexus, which provides innervation of the hindlimb 
and pelvic region. 

Objectives: This study aimed to determine the nerve root composition of the lumbosacral 
plexus, determine the branching patterns, map the nerve directions macro-anatomically, and 
collect data for future comparisons with similar breeds.

Methods: The corpses were kept in a formaldehyde pool (10%) for 14 days. After this period, 
the anatomical area was dissected using appropriate techniques to identify the lumbosacral 
plexus nerves and roots. The course and origin of the nerves forming the plexus were 
identified and photographed. 

Results: In all 5 cadavers, the lumbosacral plexus originated from the L4-S3 nerves. The 
plexus comprised n. ischiadicus, n. tibialis, n. obturatorius, n. femoralis, n. saphenous, n. 
pelvini, n. pudendus, n. cutaneus femoris caudalis, n. peroneus communis, and n. gluteus 
caudalis. 

Conclusion: It was determined that n. femoralis was formed from the ventral branches of 
the L4 and L5 nerves and the cranial branch of the L6 nerve. N. obturatorius originated from 
the caudal branch of L5 and the ventral branch of L6. It was determined that n. ischiadicus 
originated from the L6 caudal, L7 and ventral branch of S1 nerves. The femur branched into 
n. tibialis and n. peroneus communis (n. fibularis) at the level of extremitas distalis.
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Introduction

ksaray Malakli dog is the most recognized 
dog breed among the Karabaş and the Si-
vas Kangal breeds. It is frequently bred 
in Aksaray, Nevşehir, and Şereflikoçhisar 
regions of Central Anatolia (Atasoy et 
al., 2014; İlgün et al., 2022; İlgün & 
Özüdoğru, 2020). Structurally, it is dis-

tinguished from Sivas Kangal dogs by its larger body 
size, shorter coat, and straighter tail. Malaklı dogs have 
black spots on the head (Karabaş), taupe-colored hair, 
and a huge lip and muzzle. It is known by the word 
“malaklı,” which means “cheeky,” especially because 
of its large and drooping cheeks. It has been reported 
that the plexus lumbosacralis consists of L5-S3 nerves 
in dogs (El‐Gendy et al., 2021; Dursun, 2000), L4-S1 in 
cats (Ghoshal, 1972), L4-S3 in Van cat (Nur et al., 2021), 
L5-S2 in Pampas fox and Crabby fox (Lorenzão et al., 
2016), and L5-S3 in Brazilian fighting fox (De Carvalho 
Barros et al., 2019). de Oliveira Lacerda et al. (2006) 
stated a difference of opinion in the literature about the 
nerves originating from the plexus lumbosacralis. Sisson 
et al. (1975) considered the plexus lumbalis and plexus 
sacralis structures differently and stated they were not to-
gether. Lahunta and Habel (1986) reported that the plex-
us lumbosacralis consists of n. femoralis, n. obturatorius, 
and n. ischiadicus in domestic animals (Lahunta & Ha-
bel, 1986). Dyce et al. (2009) argued that n. femoralis, 
n. obturatorius, n. cutaneus femoris caudalis, n. ischia-
dicus, n. gluteus cranialis, and n. gluteus caudalis nerves 
in the pelvis originate from the plexus lumbosacralis.

In recent years, studies on dogs have been conducted 
on sperm cells (Yousef et al., 2022), vaccines (Esmaeili 
et al., 2021), intestinal parasites (Ola-Fadunsin et al., 
2023), serum concentrations of hormones (Mosallanejad 
et al., 2021), and canine distemper virus (Mohtahedzade 
et al., 2023). In previous studies, it was observed that the 
plexus lumbosacralis was studied in species such as Van 
cat (Nur et al., 2021), fox (De Carvalho Barros et al., 
2019), Baladi breed dog (El‐Gendy et al., 2021), spar-
rowhawk (Balkaya & Ozudogru, 2016), merlin (Akalan 
et al., 2019), puma (Londoño‐Osorio et al., 2020), and 
helmeted guineafowl (Nilgun & Ismail, 2021). How-
ever, no study has been done on plexus lumbosacralis in 
Aksaray Malaklı breed dogs. 

The macro-anatomical findings obtained in this study 
will be helpful in terms of anatomical visualization of 
the operation area in surgical interventions as well as 
creating a literature covering all species in the field of 
basic sciences (Izturov et al., 2022; Abed et al., 2022). 

For this reason, it is essential to examine the plexus lum-
bosacralis in the Aksaray Malaklı breed to contribute to 
the comparative anatomy literature. This research aimed 
to determine the roots of the nerves in forming the plex-
us lumbosacralis, determine the course of branching the 
nerve course macro-anatomically, and obtain data that 
can be used compared with similar breeds.

Materials and Methods

The study used cadavers of 5 adult Aksaray Malakli 
dogs, 3 males and 2 females. They were brought to 
Aksaray University, Faculty of Veterinary Medicine 
Animal Hospital between 2019 and 2022 by Aksaray 
Malakli dog breeders in the Aksaray region. They died 
due to various reasons. Male Aksaray Malakli dog ca-
davers were aged between 2.5 and 3.5 years and weighed 
58.40 kg, 64.75 kg, and 67.20 kg. Female dog cadavers 
were aged between 2.5 and 4 years and weighed 52.60 
kg, 55.50 kg, and 56.70 kg. The cadavers were kept in a 
formaldehyde pool (10%) for 14 days. After this period, 
they were dissected. To reveal the structure of the plexus 
lumbosacralis on both sides, all muscles and the fatty tis-
sue covering the nerve network were removed. An elec-
tric saw, 14, 15, and 22 numbered scalpels, homeostatic, 
and forceps were used during dissection. The area was 
washed with distilled water to clean it and obtain a clear-
er image. The os coxae bone was then divided into two 
parts on the right and left through the symphysis pelvina. 
The muscles over the coxae joint were dissected, and the 
course and origin of the nerves forming the plexus lum-
bosacralis were visualized. 

After revealing the source of the nerves, dissection was 
performed in the proximodistal direction. Follwing the 
dissection of the thickest and main nerve groups origi-
nating from the nerve roots, the course of the nerves 
distributed from these branches and their distribution to 
the points were shown. Nomina Anatomica Veterinaria 
(2017) was based on the software of terminological ex-
pressions.

Results

In all of the cadavers used in the study, it was deter-
mined that the plexus lumbosacralis originated from L4-
S3 (Figures 1 and 4). Plexus lumbosacralis comprised 
n. ischiadicus, n. tibialis, n. obturatorius, n. femoralis, n. 
saphenous, n. pelvini, n. pudendus, n. cutaneus femoris 
caudalis, n. peroneus communis, and n. gluteus caudalis 
(Figures 1, 2, 3 and 4). N. cutaneous femoris lateralis 
was seen to originate from the ventral extension of L4. 
It continued caudally parallel to the medulla spinalis. N. 
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cutaneous femoris lateralis nerve innervates the skin and 
fascia around the femur bone (Figure 4). It was observed 
that the n. femoralis was formed by the branches of L4, 
L5, and L6. The ventral branches of L4 and L5 and the 
cranial branch of L6 formed the n. femoralis, which 
provides innervation of the m. quadriceps femoris and 
mm. iliopsoas muscles (Figures 1 and 4). It was deter-
mined that n. saphenous originated from L4, L5, and L6. 
Also, it is located as an extension of n. femoralis after 
the pelvic level. N. saphenous innervates the m. sartorius 
muscle (Figure 1). It was determined that n. obturatorius 
originated from the caudal branch of L5 and the ven-
tral branch of L6. It continued its caudomedial course 
by passing through the foramen obturatum. After exiting 
the foramen obturatum, it terminated by expanding into 
the muscles in the region. N. obturatorius innervates the 
muscles medial to the femur: M. pectineus, m. gracilis, 
m. adductor, m. obturatorius externus and m. obturato-
rius internus (Figure 1 and 5). N. pelvini originated from 
the sacral nerves S1 and S2. The ventral branch of S1 
and the cranial branch of S2 participated in the formation 
of the n. pelvini. Its course from the sacrum ventrally 
terminated at the level of the ala ossis ilii (Figure 1). N. 
pudendus originated from the caudal branch of S1 and 
ventral branches of S2 and S3. It started from the sacrum 
and traveled caudally, dividing into small branches at the 
level of the n. cutaneus femoris caudalis and terminat-
ing after giving extensions to the muscles. It provides 

innervation of m. levator ani, m. bulbospongiosus, m. 
İschiocavernosus, and m. sphincter urethrae muscles 
(Figure 1). N. ischiadicus originated from the caudal 
branch of the sixth lumbar nerve, the ventral branches 
of the seventh lumbar nerve, and the first sacral nerve. It 
started ventral of the sacrum at the level of ala ossis ilii 
and traveled distally from the ventral aspect of the first 
caudal vertebra over the facies glutea of the os ilium. 
At the level of the extremitas distalis of the femur, this 
nerve gave branches as the n. tibialis and n. peroneus 
communis (n. fibularis). N. ischiadicus innervates the 
muscles of m. biceps femoris and m. semitendinosus, 
which have an essential function in the movement of the 
hind leg (Figures 1, 2 and 3). It was observed that n. cu-
taneus femoris caudalis consists of L6 caudal and L7-S1 
ventral branches. It traveled caudal to n. ischiadicus and 
terminated at the level of m. biceps femoris and m. semi-
tendinosus muscles. The skin of the tuber ischiadicum 
is supplied by the n. cutaneus femoris caudalis (Figure 
2). It was observed that n. gluteus caudalis was a nerve 
originating from the plexus sacralis. It was determined to 
comprise a caudal branch of S1 and the ventral branches 
of S2 and S3. After separating from the plexus sacralis, 
it was directed towards the caudodorsal aspect of the 
hind leg and terminated by adhering to the muscles in 
this region. This nerve innervates m. gluteus superficalis, 
cranial part of m. biceps femoris and m. glutofemoralis 
muscles (Figure 2). N. tibialis was formed from the cau-

Figure 1. Mediolateral view from the dissected plexus lumbosacralis in an Aksaray Malakli dog

Notes: L4, L5, and L6 form n. femoralis (1) and n. saphenous (2), L5 and L6 braches form n. obturatorius (3), S1 and S2 form n. 
pelvini (4). N. pudendus (5) originated from S1, S2, and S3. N. ischiadicus (6) originated from L6, L7, and S1 branches.

CA1: The first caudal vertebra; SA: Sacrum; LB7: The seventh lumbal vertebra; LB6: The sixth lumbal vertebra; LB5: The fifth 
lumbal vertebra.
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dal branch of L6 and ventral branches of L7-S1. It was 
observed that n. tibialis was formed by the branching 
of n. ischiadicus around the distal end of the extremitas 
distalis of the femur. It ran parallel to the n. peroneus 
communis. This nerve innervates the m. gastrocnemius, 
m. flexor digitorum superficialis and profundus, m. tibi-
alis caudalis, m. soleus, m. digitorum brevis muscles, m. 
digitorum longus, and tarsal joint (Figure 3). N. perone-
us communis (n. fibularis) was formed from the caudal 
branch of L6 and ventral branches of L7-S1. N. peroneus 
communis ran parallel to the n. tibialis, cranial to this 
nerve. N. peroneus communis is divided into 2 branch-
es as superficialis and profundus. The branches of this 
nerve innervate the m. fibularis longus and m. fibularis 
brevis muscles (Figure 3). 

Discussion

This study explored the structure and course of the 
plexus lumbosacralis of the Aksaray Malakli dog. Ac-
cording to the literature, the plexus lumbosacralis origi-
nates from the last 4 lumbar nerves and S1 nerve roots 

(Ghoshal, 1972), L4-S3 (Hudson & Hamilton, 2017), 
or L3-S3 (Bennett, 1976). This study observed that the 
plexus lumbosacralis was formed by branches origi-
nating from L4-S3 roots. The nerve roots forming the 
plexus lumbosacralis are in the same direction as those 
mentioned by Dursun (2000). However, in this study, 
the nerve roots forming the plexus lumbosacralis were 
determined to be in the form of L4-S3 nerve roots, dif-
ferent from the L5-S3 nerve roots in the research article 
of El-Gendy et al. (2021) on Baladi breed dogs. In previ-
ous studies, it was reported that the n. cutaneus femo-
ris lateralis nerve is formed by the ventral branch of L4 
and branches to the lumbar muscles (Konig & Liebich, 
2004). In addition, in a study on the Van cat, it was re-
ported that the n. cutaneus femoris lateralis is formed by 
the ventral branches of the L4 or L4-L5 and does not 
branch to the lumbar muscles (Nur et al., 2021). In all of 
the cadavers examined in this study, it was observed that 
the n. cutaneus femoris lateralis nerve originated from 
L4 but did not branch to the lumbar muscles. 

Figure 2. Lateromedial view from the dissected plexus sacralis and n. ischiadicus in an Aksaray Malaklı dog

N. ischiadicus (1) runs distally. N. cutaneus femoris caudalis (2) runs parallel to the ischiatic nerve (1). N. gluteus caudalis (3) 
goes caudally. 
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In the literature, it has been reported that the n. gluteus 
caudalis nerve consists of L6-S1 or S1-S2 nerves (Bar-
one & Bortolami, 2004; Crouch, 1969; Nur et al., 2021). 
In the cadavers used in this study, it was determined that 
the n. gluteus caudalis nerve originated from S1-S2 and 
S3 nerve roots. In cats, n. pudendus originates from S2-
S3 (Reighard & Jennings, 1951) or ventral branches of 
S1, S2, and S3 (Dyce et al., 2009; Nur et al., 2021). 

In this study, as reported by Nur et al. (2021), the n. pu-
dendus was found to be formed from the ventral branch-
es of the S1, S2 and S3 nerves. In the literature, it has 
been reported that the n. femoralis originates from L5-
L6 (Ghoshal, 1972) or L4-L6 (Dursun, 2000). This study 
determined that L4-L5 and L6 branches were involved 
in the structure of the n. femoralis, which continued its 
course distally by giving the n. saphenous branch. 

Müller stated that n. obturatorius originates from the 
ventral branches of L5 and L6, and L4 also partici-
pates in the structure of n. obturatorius. Müller (1987) 
also stated that the n. obturatorius divides after passing 
through the foramen obturatum. In this study, it was ob-

served that the n. obturatorius originated from L5 and 
L6 and branched at the level of the foramen obturatum. 

In most studies, the n. femoralis is reported to originate 
from L5-L6 (Crouch, 1969) or L4-L6 (Nur et al., 2021; 
Dursun, 2000). The findings in this study showed that 
the n. femoralis originated from the L4-L6, in line with 
the authors. In addition, the n. femoralis continues its 
distal course by giving the n. saphenous branch. 

According to the literature, the n. ischiadicus con-
sists of L6-S1 (Kumar, 2015), L5-S1 (De Risio & Platt, 
2010), L6-S2 (Bennett & Vaughan, 1976), or L7-S2 
(Dursun, 2000). In this study, it was determined that the 
n. ischiadicus nerve is the thickest nerve in the plexus 
lumbosacralis and consists of L6-L7-S1. In addition, n. 
ischiadicus divides into two branches as n. tibialis and n. 
peroneus communis at the extremitas proximalis level of 
the tibia after the extremitas distalis of the femur.

Conclusion

Studies have reported different information regarding 
the nerves involved in the structure of the plexus lum-

Figure 3. Lateromedial view from the dissected n. ischiadicus (1), n. tibialis (2), and n. peroneus communis (n. fibularis) (3) in 
an Aksaray Malaklı dog

Note: N. tibialis (2) and n. peroneus communis (3) originated from n. ischiadicus (1), both nerves run in parallel and distally. 
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Figure 4. Ventrodorsal view from the columna vertebralis in an Aksaray Malaklı dog

N. cutaneous femoris lateralis (1) runs caudally, N. femoralis goes distally. 

Figure 5. Ventral view from the N. Obturatorius and Foramen Obturatum (4)

Branches from n. obturatorius (1, 2) to the mm. adductor and m. pectineus together branches from n. obturatorius (3) sticks to 
the m. gracilis.
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bosacralis and the nerve extensions formed by the nerve 
roots in dogs. Nerve injuries due to traumatic, idiopathic, 
and neuropathic causes are quite common in dogs and 
cats. These nerve injuries can have serious adverse ef-
fects on vital activities, and their damages can be per-
manent. Especially, n. ischiadicus injuries and damages 
affect hindlimb innervation severely. For these reasons, 
it is clinically important to know the nerve locations and 
the muscles innervated by the nerves. Accordingly, in 
this study, a macro-anatomical examination of the plex-
us lumbosacralis was performed on the Aksaray Mal-
akli dog, and the findings obtained from previous studies 
were analyzed comparatively. As a result of the findings, 
it was determined that the plexus lumbosacralis consists 
of L4-S3 nerve roots. In addition, the muscles innervated 
by the nerve extensions and their course were examined, 
and data that will form the basis for future studies were 
provided.
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