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A B S T R A C T   

Purpose: Several surgical and clinical procedures are performed in the area of the medial compartment of the 
thigh. This places the obturator nerve and its branches in potential danger of injury. This study aimed to provide 
a clear description of the anatomy and course of the obturator nerve and its branches. Methods: One hundred and 
one formalin-fixed cadavers were dissected just lateral to the lumbar vertebra to describe the origin and course of 
the obturator nerve, as well as its relation to other anatomical structures. The location of the obturator nerve 
within the obturator foramen was quantified by measuring the distance from three bony landmarks of the 
obturator foramen to the nerve. Findings: In 20% of cases the obturator nerve originated from L3 and L4 rather 
than L2 to L4 in the combined sample. The bifurcation of the nerve occurred intrapelvically in 2% of cases, 
within the obturator canal in 93% of cases and extrapelvically in 5% of the sample. Regarding the course in the 
abdomen, the L3 root joined the L4 root more distally after exiting the psoas major muscle. In all cases on the left 
(n = 97) and 99% on the right, the anterior branch innervated the muscles of the medial thigh, in one case on the 
right the anterior branch innervated the pectineus muscle. The posterior branch assisted the anterior branch in 
the innervation adductor brevis in 10% on the left and 11% on the right sides. 
Conclusion: The results of this study may be used in the pre-operative preparation of surgeons that are to perform 
surgery in the area of the obturator foramen such as obturator nerve blocks for pain relief of adductor muscle 
contractions, prevention of adduction of the thigh during transurethral bladder surgery, additional analgesia 
after knee surgery, chronic hip pain, as well as postoperative analgesia after hamstring harvest for anterior 
cruciate ligament reconstruction.   

1. Introduction 

The obturator nerve originates from the ventral rami (anterior di-
visions) of the second (L2), third (L3) and fourth (L4) lumbar spinal 
nerves. In other words, the nerve is a mixture of the anterior branches of 
the spinal nerves that join to form the peripheral obturator nerve These 
rami fuse within the psoas major muscle, to then descend and emerge on 
its medial border; running on the linea terminalis. 

The nerve then enters the true pelvis at the level of the sacroiliac 
joint, where it is accompanied by the obturator artery and vein to the 
obturator foramen. The neurovascular bundle passes through the obtu-
rator foramen via the obturator canal; located at the most superolateral 

point of the foramen bordered superiorly by the superior pubic ramus 
and inferiorly by the obturator membrane and the obturator externus 
muscle. 

Once through the obturator canal, the obturator nerve bifurcates into 
an anterior and posterior branch, as well as a branch to the obturator 
externus muscle. These branches innervate the muscles of the medial 
compartment of the thigh and give sensory innervation to the medial 
thigh and the knee joint. The anterior and posterior branches are sepa-
rated by the obturator externus muscle as the obturator nerve enters into 
the medial compartment of the thigh [1–6]. The bifurcation of the nerve 
has been reported to be variable in its location and have been described 
to either be intrapelvic, in the canal or extrapelvic (in the medial thigh) 
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[6–8]. 
The anterior division provides sensory innervation to the distal two- 

thirds of the skin over the medial thigh and motor innervation to the 
adductor muscles. Along its course, it is commonly described to inner-
vate the adductor longus, adductor brevis and gracilis muscles [2,4,7,9]. 
Variations of the motor innervation of the anterior branch have been 
reported, where the nerve may in addition innervate the pectineus and 
obturator externus muscles [2,7,10]. 

The posterior branch runs between the adductor brevis muscle pos-
teriorly and the adductor magnus muscle anteriorly, commonly 
described giving sensory innervation to the knee joint and motor 
innervation to the adductor part of the adductor magnus muscle only. 
The nerve has been reported to assist the anterior branch in giving 
double innervation to the adductor brevis muscle and in some cases 
innervating the muscle in the absence of the anterior branch [2,6,7,9, 
11–13]. 

An accessory obturator nerve exists, arising from the ventral rami of 
L3-L4. This nerve is not commonly found and has been reported in 
13–40% of people [2,10,14,15]. 

Complications related to damage to the obturator nerve and its 
branches intra-operatively and post-operatively have previously been 
reported in the literature [2,16–19]. 

With regard to regional anaesthesia of the obturator nerve and its 
branches, failed blocks or even nerve damage have been reported when 
an obturator nerve block for knee and hip surgery is incorrectly per-
formed [20–22]. 

The obturator nerve and its branches have been reported to be var-
iable in their branching patterns and innervation [7,8,23–25]. An 
extensive review of the available literature indicates that, apart from 
general anatomical descriptions, few studies have been published to 
provide a detailed description of the exact position, course, branching 
pattern or possible anatomical variations of the obturator nerve. 
Furthermore, a thorough description of the position of the obturator 
nerve within the obturator foramen is lacking. This is especially true for 
the South African population. 

The aim of this study was to give detailed qualitative and quantita-
tive descriptions of the anatomy (origin, course, branching patterns and 
variations) of the obturator nerve in a Southern African cadaver 
population. 

2. Materials and methods 

A total of 101, formalin-fixed, cadavers were used in the study. The 
sample comprised of 61 males and 40 females (68 ± 17 years). The 
cadavers were obtained from the Department of Anatomy, School of 
Medicine, Faculty of Health Sciences, Blinded for review. The dissection 
of these cadavers falls under the auspices of the South African National 
Health Act 61 of 2003. Bilateral dissections were made to the posterior 
abdominal wall, pelvic cavity and upper medial thigh of each cadaver. 

Cadavers were excluded if there was any evidence of previous sur-
gery, pathology or if previous dissection had damaged the psoas major 
and the related nerves along the lumbar vertebra. The same applies to 
the area of the obturator foramen and the muscles thereof. There was no 
exclusion with regard to age, race or sex. 

2.1. Abdominal dissection 

As a result of the exclusion criteria, the sample size was reduced to 
181 sides (90 left and 91 right sides) for dissection along the lumbar 
vertebra. The cadaver sample consisted of 55 males and 36 females. The 
investigation involved the observation of the anatomy of the obturator 
nerve from its origin at the lumbar vertebra, its course through the 
abdominal and pelvic cavities, until its termination in the medial 
compartment of the thigh. 

The lumbar vertebrae were identified and pins were placed into their 
respective intervertebral discs to indicate the root values. To reveal the 

nerve rami, the fibres of the psoas major muscle were carefully reflected 
from their origins on the vertebral column using forceps. The rami were 
isolated using blunt dissection to ensure that they were not damaged 
(Fig. 1). 

The rami were pinned and any variations found were noted and 
photographed. The relations of the rami to those of other nerves were 
also recorded (Fig. 2). Thereafter, the course of the obturator nerve, after 
its rami fused, was observed. All relations to muscles, vessels and other 
nerves were noted as it descended towards the true pelvis and travelled 
to conclude its course in the obturator canal. 

The course of the nerve was then followed into the lower limb, as the 
obturator nerve exited the obturator canal. The obturator nerve was 
firstly observed as it terminated into its anterior and posterior branches, 
noting whether it terminated within the pelvis (intrapelvic), the obtu-
rator canal (within canal) or the thigh (extrapelvic). Within the canal 
was defined as a point between the obturator canal and the anterior 
surface of the obturator externus muscle. This defined a nerve to have 
bifurcated within the canal if the anterior and posterior branches orig-
inated before they emerged from the obturator externus muscle; where 
the posterior branch pierces the muscles. In turn, extrapelvic bifurcation 
would be when the anterior and posterior branches originated after the 
obturator externus muscle, emerging on its superior border, to then 
innervate the muscles of the medial thigh. 

Thereafter, the course of each terminal branch to their respective 
areas of muscle innervation were observed. Finally, the position of the 
terminal branches, in relation to adductor muscles, and their course to 
innervate these muscles were observed and accurately described. Any 
variations observed were also noted. 

Statistical analysis was performed by a statistician of the Blinded for 
review. A Chi-Square test was performed against sex to determine sig-
nificance of the different root values. For cells with an expected count of 
less than 5, a two-tailed Fisher’s exact test was performed. For the 
bifurcation patterns of the obturator nerve at the obturator foramen, a 
contingency table was made to determine frequencies. Similarly, a 
contingency table was also made for the innervation patterns of the 
anterior and posterior branches of the obturator nerve in the medial 
compartment of the thigh. 

2.2. Medial thigh dissection 

Dissections were done in the medial thigh to location of the obturator 
nerve within the obturator foramen. Measurements were made using a 
mechanical dial sliding calliper (Vogel Germany) with an accuracy of 
0.01 mm and only after all observations of the obturator nerve and its 
branches within the abdomen, pelvis and the medial compartment of the 
thigh were completed. The exclusion of cadavers or one side of a cadaver 
reduced the sample size to 186 sides; 95 left and 91 right sides. These 
sides were from a sample of 99 cadavers; 60 males and 39 females. 

To determine the location of the obturator nerve (B) within the 
obturator foramen, three specific bony landmarks of the obturator fo-
ramen were used. These were the most superior (A), most medial (C) and 
most inferior points (D) of the obturator foramen (Fig. 3). 

Prior to the commencement of dissection, the cadavers were placed 
in a supine position, with the hips abducted. To expose the designated 
landmarks, the adductor muscles of the medial thigh and surrounding 
muscles were reflected or removed, as necessary. The most superior 
point of the obturator foramen was exposed by carefully reflecting the 
pectineus muscle laterally from the pectineal line and the adductor 
longus muscle inferiorly from the superior pubic ramus. 

Once landmark A was exposed, a measurement was taken between 
the latter and the obturator nerve (landmark B). To expose landmark C 
and D of the foramen, parts of the adductor brevis and adductor magnus 
muscles were removed from their origins. Some fibres of the muscles 
remained to allow stability of the obturator nerve and accurate mea-
surements to the nerve. A part of the adductor brevis muscle was 
removed from the body and inferior ramus of the pubis and a part of the 
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Fig. 1. Pinning of the intervertebral discs on the left (Vert – Vertebra) [Please print in color].  

Fig. 2. Pinned intervertebral discs (green) and nerve rami of the obturator nerve 
(blue), femoral nerve (pink) and femoral cutaneous nerve (orange and yellow) [Please print in color]. 
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adductor magnus muscle from the ischiopubic ramus. Lastly, the obtu-
rator externus muscle was reflected along the margins of the obturator 
foramen. The sliding calliper was pressed against landmarks C and D and 
measurements to landmark B were made from each point. 

To evaluate the location of B within the obturator foramen, a two- 
tailed t-test was done. The measurements of the left and right sides of 

A-B, B–C and B-D were compared to test for any significant difference 
between them (p < 0.05). Thereafter, individual Generalised Linear 
Models (GLM) were performed on the measurements using sex as a 
defining factor to test if sex has an influence on the measurement. 

Fig. 3. Landmarks used to locate the obturator nerve within the obturator foramen. Each point is indicated by a similarly colored letter (right) and circle (left) where 
A is the most superior point of the obturator foramen, B is the obturator nerve, C is the most medial point of the obturator foramen and D is the most inferior point of 
the obturator foramen. [Please print in color]. 

Fig. 4. Nerve roots of the nerves of the lumbar plexus from L2-L4, with an absent obturator nerve L2 contribution. 
Green – Intervertebral discs. Orange – Obturator nerve roots. Red – Femoral nerve roots. Blue – Lateral femoral cutaneous nerve roots [Please print in color]. 
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3. Results 

3.1. Root values of the obturator nerve 

The obturator nerve originates from the L2, L3 and L4 spinal nerves. 
Variations of this norm are known to be present, as seen in Fig. 4, where 
the L2 root is absent. 

A total of 90 left sides were investigated. A Chi-square test revealed 
that no significant difference (p = 0.49) between sex and root values of 
the obturator. Overall, 82% (n = 74) of the obturator nerves observed 
originated from the L2-L4 nerve roots and 18% (n = 16) originated from 
only the L3 and L4 nerve roots. 

Similar investigations were performed on the nerve root on the right 
(n = 91). A Chi-square test determined that sex had no statistically 
significant influence on the root value of the right obturator nerve (p =
0.96). The results show that 78% (n = 71) of the cases had the obturator 
nerve originated from the L2-L4 spinal nerve roots, while 22% (n = 20) 
originated from L3 and L4. 

This allowed the sample to be combined into a sample of 181 sides. In 
the new combined sample, the nerve was observed to originate from L2- 
L4 in 80% (n = 145) of the cases and from L3 and L4 in 20% (n = 36) of 
the cases. 

3.2. Course through the abdomen 

The roots of the obturator nerve generally fused within the fibres of 
the psoas major muscle. Some instances were recorded where one of the 
roots only joined the others more distally, after exiting the medial border 
of the psoas major muscle. This is evident in Fig. 5, where the L3 nerve 
root joins the L4 root within the true pelvis. Similar fusions were seen in 
2 other cases [n = 3 of 181 cases (1.7%)]. 

3.3. Bifurcation of the obturator nerve 

The frequencies of the left and right bifurcation patterns were 
investigated in an overall sample size of 101 on the left and 100 on the 
right. Intrapelvic bifurcation occurred only in 3% (n = 3) on the left and 
1% (n = 1) on the right. Bifurcation was observed mostly within the 
obturator canal, in 92% (n = 93) of the cases on the left and in 94% (n =
94) on the right. Extrapelvic bifurcation occurred in 5% of the cases on 
both the left and right (n = 5). 

No significant difference was found between left and right sides in 
terms of sex (p > 0.05). The lack of significance allowed the left and 
right sides to be pooled into one sample size of 201 specimens. In the 
new sample, intrapelvic bifurcation of the nerve was observed in 2% (n 
= 4) of the cases. Bifurcation within the obturator canal was observed in 
93% (n = 187) of the sample and extrapelvic bifurcation was observed in 
5% (n = 10) of the sample. 

3.4. Muscle innervation in the medial thigh 

In all cases on the left (n = 97) and 99% on the right (n = 98), the 
anterior branch innervated the muscles of the medial thigh as commonly 
described. There was one case on the right, where the anterior branch 
innervated the pectineus muscle. The posterior branch of the obturator 
nerve innervated the adductor as commonly described in 90% (n = 87) 
on the left of the total cases (n = 97) and in 89% (n = 87) of the cases on 
the right (n = 98). The posterior branch was also observed to assist the 
anterior branch in the innervation adductor brevis. This was the case in 
10% (n = 10) on the left and 11% (n = 11) on the right sides. 

3.5. Location of the obturator nerve within the obturator foramen 

To quantify the location of the obturator nerve within the obturator 
foramen, a two-tailed t-test was performed to test for significant 

Fig. 5. The low fusion of L3 to L4 obturator nerve (green) roots also demonstrating the lack of the L2 nerve root. Pink – Femoral nerve. Blue – Lateral femoral 
cutaneous nerve. Orange (with arrow) – Genitofemoral nerve. Yellow – Remaining fibres of psoas major. [Please print in color]. 
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differences between the left (n = 95) and right (n = 91) measurements. 
Pooled (equal variance) and Satterthwaite (unequal variance) methods 
were performed on the A-B measurements to analyse the probability of 
having either equal or unequal variance between the samples. Both the 
methods resulted in a p-value of 0.19, showing no significant difference 
between the measurements, regardless of variance. A test of equality of 
variance confirmed that the samples have equal variance, resulting in a 
p-value that is equal to 0.19. 

Similar statistics were performed on the B–C measurements. A check 
for the variance of the sample had a p-value of 0.95 for the Pooled and 
Satterthwaite methods. The test of equality revealed that the sample had 
equal variance, with a p-value of 0.34. This indicated equal variance of 
the sample. 

For the B-D measurements, a p-value of 0.26 was observed for both 
the Pooled and Satterthwaite methods. A p-value of 0.71 was seen for 
the test of the equality of variances for the measurements. Equal vari-
ance of the sample could then be assumed. 

GLMs were made for each of the averages of the measurements of the 
obturator foramen landmarks to the nerve. These models were used to 
test whether sex had a significant influence on the measurements within 
the obturator foramen. A p-value of 0.34 for the influence of sex indi-
cated that there was no significant difference with regard to the distance 
between the most superior point of the foramen (landmark A) and the 
obturator nerve (landmark B) within the obturator canal. The mean 
value (mean ± SD) of the A-B length averages was found to be 6.25 ±
1.76 mm. 

GLM was also performed for the B–C measurement. The mean value 
for the B–C lengths was 31.77 ± 3.74 mm. No significant difference was 
found for the influence of sex on the distance between the obturator 
nerve (B) and the most medial point of the obturator foramen (landmark 
C) (p = 0.61). 

The final measurement completed the overall location of the obtu-
rator nerve in the obturator foramen. The B-D measurements had a mean 
value of 47.48 ± 4.19 mm. There was however a significant difference 
found for the influence of sex on the distance of the obturator nerve (B) 
to the most inferior point of the obturator foramen (landmark D) (p <
0.001). 

The observed mean values for the measurement B-D in the male and 
female samples are 48.85 ± 3.55 mm and 44.99 ± 3.42 mm respec-
tively. It is important to note that the male sample mean value is larger 
than the female sample. 

4. Discussion 

Knowledge of the anatomy of the obturator nerve and its branches is 
important in the successful performance of clinical and surgical pro-
cedures. The results indicate that there are variations with regard to the 
origin, course and branching pattern of the obturator nerve. The aim of 
this study was to provide a clear and concise observational and quan-
titative analysis of these variations, which will assist in decreasing 
complications involving the obturator nerve in procedures performed on 
or around the area of the obturator nerve and its branches. 

The lack of significance of sex on nerve root values of the obturator 
nerve implies that procedural techniques performed on the obturator 
nerve or structures within its surrounding area at the lumbar vertebra 
may be applied to both males and females. 

Variations were found with regard to the absence or presence of the 
L2 spinal root in the formation of the obturator nerve. This is contrary to 
a study by Anloague et al. [26], where no variations were found in the 
origin of the obturator nerve at the lumbar vertebrae. In a study of 60 
lumbar plexuses by Arora et al. [25], the obturator nerve originated 
from L2-L4 in only a third of the sample. Horwitz [23] found similar 
results in a sample of 228 lumbar plexuses, where it was observed that 
the obturator nerve mostly arose from L3 and L4, with a small per-
centage originating from the L2 to L4 and the twelfth thoracic lumbar 
nerve root (T12) to the L5 root values. An Ethiopian study found that 

88.1% arises from L2, L3 and L4 and; 11.9% from L3 and L4 spinal 
nerves [8]. This was not observed in the present study. 

The accessory obturator nerve is not commonly found in the lumbar 
plexus [11,26,27]. Similar to a study by Tubbs et al. [11] where no 
instance of an accessory nerve was found, the current study did not 
observe the presence of an accessory obturator nerve in the 181 sides. 
Several studies that have examined the presence of an accessory obtu-
rator nerve are summarised in Table 1. 

4.1. Nerve roots and the psoas major muscle 

The roots of the obturator nerve have been documented to fuse 
within the psoas major muscle, descending within the muscle and 
emerging on its medial border at the level of the linea terminalis [2,7,24, 
28]. This description of the course of the roots of the obturator nerve was 
observed in this study, with the roots traversing the length of the psoas 
major muscle until it entered the true pelvis. It entered the true pelvis 
posterior to the convergence of the internal and external iliac veins, at 
the level of the sacroiliac joint. 

4.2. Obturator neurovascular bundle 

Within the true pelvis, the obturator nerve lies against the lateral 
pelvic wall, accompanied by the obturator vessels. The neurovascular 
bundle runs together, from superior to inferior, as the obturator nerve, 
obturator artery and then the obturator vein. As they accompany each 
other, the neurovascular bundle enters the obturator canal of the 
obturator foramen. This correlates with findings by Won et al. [29]. 
After entering the medial compartment of the thigh, the orientation of 
the neurovascular bundle changes to; from medial to lateral; the obtu-
rator vein, obturator artery and then the obturator nerve. This was 
observed in a study by Kendir et al. [30], where 22 cadaver sides were 
investigated. 

Knowledge of these relationships will allow for the prevention of 
complications such as haemorrhaging of the obturator artery during 
surgery [31,32]. In a study of pelvic neuropathies by Cardosi et al. [33] 
of 23 patients that had undergone pelvic surgery, the incidence of 
obturator nerve damage was 39% (n = 9). Knowledge of the relationship 
of the obturator nerve to other structures within the pelvis could allow 
the incidence rates of complications to decrease. 

4.3. Bifurcation (termination) of the obturator nerve 

The obturator nerve terminates into the anterior and posterior 
branches of the obturator nerve around the area of the obturator canal. 
This bifurcation of the nerve is known to vary in its location in relation 
to the obturator canal. In a study by Anagnostopoulou et al. [7], the 
authors investigated this phenomenon in 168 sides (84 cadavers). Ber-
hanu et al. [8] found the bifurcation levels of the obturator nerve to be 
23.9%, 44.8% and 31.3% to be intrapelvic, within the obturator canal 
and extrapelvic, respectively. 

No additional literature investigating the bifurcation patterns of the 
obturator nerve could be found. This lack of information echoes the 
previous statements on the need for further research of the anatomy of 
the obturator nerve. The results between the two studies are very 
different. This might be as a result of the difference in the definition of 
each location of bifurcation of the obturator nerve into its anterior and 

Table 1 
Prevalence of the accessory obturator nerve.  

Study Country n Prevalence (%) 

Tubbs et al. [11] USA 22 0 
Akkaya et al. [27] Turkey 24 12.5 
Anloague and Huijbregts [26] USA 38 8.8 
Current study South Africa 181 0  
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posterior branches, specifically in the definition of extrapelvic and 
“within canal” bifurcation. Anagnostopoulou et al. [7] defined extrap-
elvic bifurcation as a point after the obturator canal and then define 
“within canal” bifurcation as located within the obturator canal. The 
within canal definition was difficult to adhere to, as it gave little room 
for clear visualisation, as the obturator membrane that forms the obtu-
rator canal is a thin fibrous layer. The current study defined the locations 
differently, by using the obturator externus muscle as the boundary 
between “within canal” and extrapelvic. The definition allows consis-
tency in the allocation of bifurcation location; as the obturator externus 
muscle is always present in the area. 

4.4. Anterior branch of the obturator nerve 

The anterior branch has both motor and sensory fibres. It appears 
deep to the pectineus muscle to continue between the adductor longus 
and brevis muscles, innervating them. The nerve also innervates the 
gracilis muscle, medially, to provide sensory innervation to the medial 
aspect of the thigh. This description was observed in this study. These 
observations have been documented by other researchers as well [7,34]. 

4.5. Posterior branch of the obturator nerve 

The posterior branch of the obturator nerve emerges through the 
obturator externus muscle to enter the medial compartment of the thigh, 
innervating the muscle [2,6]. There was variation with regard to the 
appearance of the posterior branch in relation to the obturator externus 
muscle. The nerve either pierced or appeared on the supero-lateral 
surface of the muscle. 

After branching from the obturator nerve, the posterior branch ran 
between the adductor brevis and adductor magnus muscles, only 
innervating the latter. This was observed in the current study. It was also 
observed that the posterior branch assisted the anterior branch in the 
innervation of the adductor brevis muscle in 11% (n = 21) of the sample 
(n = 195). This variation was observed at a higher frequency in a study 
by Anagnostopoulou et al. [7], where the double innervation of the 
adductor brevis muscle was seen in 70% of the sample (n = 168). 

The anatomy and variations are important to note, as blocking of the 
posterior branch of the obturator nerve, with a local anaesthetic solu-
tion, has been reported to assist in post-operative analgesia of patients 
that have undergone knee and hip surgery; in combination with other 
blocks [35,36]. 

4.6. Location of the obturator nerve within the obturator foramen 

Three bony landmarks of the obturator foramen were identified as 
possible points that may be used to locate the obturator nerve during 
surgery. To the best of our knowledge, no published literature was found 
where these landmarks were used to locate the obturator nerve within 
the obturator foramen. 

The present study found that these bony landmarks are viable to use 
during surgical procedures where a pathway through the obturator fo-
ramen is required. The most medial and most inferior points of the 
obturator foramen are palpable during stress urinary incontinence (SUI) 
surgeries. Although the most superior point may not be used in pro-
cedures, it was important to use this landmark in order to provide a 
complete description of the obturator nerve within the obturator fora-
men. If used concurrently with the quantified location of the obturator 
nerve within the obturator foramen reported in this study, these land-
marks may aid in pre-operative planning, as well as the success of intra- 
and post-operative procedures or care. 

The ability to palpate these landmarks intra-operatively will assist 
surgeons to safely guide their instruments through the foramen without 
damaging the obturator nerve and its branches. This is opposed to the 
use of the midpoint of the ischiopubic pubic ramus used during trans-
obturator tape (TOT) and inside-out tension-free vaginal transobturator 

tape (TVT-O) procedures for the treatment of SUI in males and females. 
Studies suggest that this landmark will guide surgeons in inserting the 
needles closer to the ischiopubic ramus within the obturator foramen 
[37,38]. Use of the midpoint of the ischiopubic ramus is subjective, as 
this point is dependent on the surgeon performing the procedure. 

This study aimed to provide a clear location of the obturator nerve 
within the area using the selected landmarks, to assist in the possibility 
of using them as landmarks in clinical and surgical procedures. Knowl-
edge of the location of the obturator nerve within the obturator foramen 
may assist in the safe performance of surgical procedures performed in 
the area; such as in the treatment of SUI in males and females [39–42]. 

Moore et al. [5] describes the obturator foramen to be different in 
shape between males and females. In this anatomical textbook, the 
shape of the obturator foramen is described as round in males and oval 
in females. Not much research has been done on the shape of the 
obturator foramen. In a study by Ridgeway et al. [43], the shape of the 
obturator foramen between American women of African and European 
ancestries were investigated. The authors reported that there was a 
difference in the shape of the obturator foramen between the two pop-
ulation groups. The study suggested that the differences were as a result 
of differences in stature and not race. 

In a study by Bierry et al. [44], the authors investigated the differ-
ence in the shape of the obturator foramen between 52 males and 52 
females using three-dimensional computed tomography The obturator 
foramen was described to be oval in males and triangular in females, 
concluding that there is sexual dimorphism in the shape of the foramen. 

The results of the current study yielded a significant difference on the 
influence of sex for the B-D measurement only (p < 0.001), the distance 
between the obturator nerve and the most inferior point of the obturator 
nerve. The authors suggest that this may be as a result of sexual 
dimorphism as a result of the differences found on the shape of the 
obturator foramen. This finding supports the use of different instruments 
in procedures for the treatment of SUI between males and females. 

5. Conclusion 

This study served to assist in the clear description of the obturator 
nerve from its origin at the lumbar vertebra, its course in the abdomen 
and pelvis, until its termination in the medial compartment of the thigh. 
The results show that there are noteworthy variations with regard to the 
course of the obturator nerve. These include the prevalence of variation 
of the root values of the obturator nerve in the lumbar area and the 
bifurcation of the obturator nerve into its terminal branches at the level 
of the obturator foramen. Additionally, the variations of the innervation 
of the anterior and posterior branches of the obturator nerve in the 
medial compartment of the thigh. These variations have not been widely 
studied, especially in a South African context. 

The results reported in this study on the anatomy of the obturator 
nerve and its branches will help guide clinicians during pre-operative 
preparation and decrease the possibility of intra-operative complica-
tions. Clinicians should familiarise themselves with the prevalence of 
variations of the innervation patterns of the anterior and posterior 
branches to rule out the possibility of obturator nerve damage. Accurate 
knowledge of the anatomy and any possible variations that may occur is 
imperative for clinicians and surgeons performing procedures in the 
area. 

To avoid damage to the obturator nerve in procedures that pass 
through the obturator foramen, the most medial and most inferior points 
of the obturator foramen are the safest points to use. These are the 
furthest points from the nerve. Using the area between the most medial 
and most inferior points is most ideal. 

The described course of the obturator nerve and its branches in this 
study may be used in the teaching of the anatomy of the obturator nerve 
in medical schools. 

The results should be verified in a clinical setting to validate their 
practical use, possibly allowing refinement of procedural guidelines for 
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a South African population. 

6. Limitations of the study 

The study needs to be replicated in a clinical setting where proced-
ures such as TOT and TVT-O are performed, as well as surgeries where 
obturator nerve blocks are indicated. The location of the obturator nerve 
and its branches should be repeated using sonographic imaging of live 
individuals, nor could the methods used in the present study be repli-
cated in fresh cadaver tissue. Another limitation is that the study sample 
was not equally disturbed among the sexes. 
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[3] J.D. Vloka, A. Hadić, Obturator and genitofemoral nerve blocks, Tech. Reg. Anesth. 
Pain Manag. 3 (1) (1999) 28–32, https://doi.org/10.1016/S1084-208X(99)80019- 
6. 

[4] E. Ricciardi, M. Jakimovska, P. Maniglio, M. Schimberni, A. Frega, B. Kobal, 
M. Moscarini, Laparoscopic injury of the obturator nerve during fertility-sparing 
procedure for cervical cancer, World J. Surg. Oncol. 10 (1) (2012) 1–3, https://doi. 
org/10.1186/1477-7819-10-177. 

[5] K.L. Moore, A.F. Dalley, A.M. Agur, Clinically Oriented Anatomy, eighth ed., 
Wolters Kluwer Health, 2013, pp. 555–557. 

[6] M. Kumka, Critical sites of entrapment of the posterior division of the obturator 
nerve: anatomical considerations, J. Can. Chiropr. Assoc. 54 (1) (2010) 33, https:// 
doi.org/10.1096/fasebj.21.6.LB3. 

[7] S. Anagnostopoulou, G. Kostopanagiotou, T. Paraskeuopoulos, C. Chantzi, E. Lolis, 
T. Saranteas, Anatomic variations of the obturator nerve in the inguinal region: 
implications in conventional and ultrasound regional anesthesia techniques, 
Anesthesiol. Pain Med. 34 (1) (2009) 33–39, https://doi.org/10.1097/ 
AAP.0b013e3181933b51. 

[8] K. Berhanu, M. Taye, M. Abraha, A. Girma, Anatomical variations and distributions 
of obturator nerve on Ethiopian cadavers, Anat. J. Africa 9 (1) (2020) 1671–1677, 
https://doi.org/10.4314/aja.v9i1.1. 

[9] J.S. Tipton, Obturator neuropathy, Curr. Rev. Musculoskelet Med. 1 (3–4) (2008) 
234–237, https://doi.org/10.1007/s12178-008-9030-7. 

[10] M. Turgut, M. Protas, B. Gardner, R.J. Oskouian, M. Loukas, R.S. Tubbs, The 
accessory obturator nerve: an anatomical study with literature analysis, Anatomy 
11 (3) (2017) 121–127, https://doi.org/10.2399/ana.17.043. 

[11] R.S. Tubbs, E.G. Salter, J.C. Wellons III, J.P. Blount, W.J. Oakes, Anatomical 
landmarks for the lumbar plexus on the posterior abdominal wall, J. Neurosurg. 
Spine 2 (3) (2005) 335–338, https://doi.org/10.3171/spi.2005.2.3.0335. 

[12] C. Achtari, B.J. Mckenzie, R. Hiscock, A. Rosamilia, L. Schierlitz, C.A. Briggs, P. 
L. Dwyer, Anatomical study of the obturator foramen and dorsal nerve of the 
clitoris and their relationship to minimally invasive slings, Int. Urogynecol J. 17 (4) 
(2006) 330–334, https://doi.org/10.1007/s00192-005-0004-7. 

[13] M. Vandana, R. Suri, S. Ravi, D. Vandana, R. Gayatri, Clinical submission of 
supernumerary head of adducter brevis muscle, J. Surg. Acad. 1 (1) (2011) 78–81. 
http://journalarticle.ukm.my/934/. 

[14] E. Katritsis, S. Anagnostopoulou, N. Papadopoulos, Anatomical observations on the 
accessory obturator nerve (based on 1000 specimens), Ann. Anat. 148 (5) (1979) 
440–445. https://pubmed.ncbi.nlm.nih.gov/7235265/. 

[15] R. Kitagawa, D. Kim, N. Reid, D. Kline, Surgical management of obturator nerve 
lesions, Neurosurgery 65 (4) (2009) A24–A28, https://doi.org/10.1227/01. 
NEU.0000335652.61676.CC. 

[16] M. Possover, N. Krause, K. Plaul, R. Kühne-Heid, A. Schneider, Laparoscopic para- 
aortic and pelvic lymphadenectomy: experience with 150 patients and review of 
the literature, Gynecol. Oncol. 71 (1) (1998) 19–28, https://doi.org/10.1006/ 
gyno.1998.5107. 

[17] S. Loeb, A.W. Partin, E.M. Schaeffer, Complications of pelvic lymphadenectomy: do 
the risks outweigh the benefits? Rev. Urol. 12 (1) (2010) 20. https://pubmed.ncbi. 
nlm.nih.gov/20428290. 

[18] S. Ates, T. Tulandi, Malpractice claims and avoidance of complications in 
endoscopic surgery, Best Pract. Res. Clin. Obstet. Gynaecol. 27 (3) (2013) 349–361, 
https://doi.org/10.1016/j.bpobgyn.2012.12.007. 

[19] M.W. Ball, M.A. Gorin, M.E. Allaf, Reducing morbidity of pelvic and 
retroperitoneal lymphadenectomy, Curr. Urol. Rep. 14 (5) (2013) 488–495, 
https://doi.org/10.1007/s11934-013-0350-9. 

[20] H. Bouaziz, F. Vial, D. Jochum, D. Macalou, M. Heck, P. Meuret, M. Braun, M.- 
C. Laxenaire, An evaluation of the cutaneous distribution after obturator nerve 
block, Anesth. Analg. 94 (2) (2002) 445–449, https://doi.org/10.1097/00000539- 
200202000-00041. 

[21] O. Choquet, X. Capdevila, K. Bennourine, J.-L. Feugeas, S. Bringuier-Branchereau, 
J.-C. Manelli, A new inguinal approach for the obturator nerve block: anatomical 
and randomized clinical studies, ASA 103 (6) (2005) 1238–1245, https://doi.org/ 
10.1097/00000542-200512000-00020. 

Z.N. Tshabalala et al.                                                                                                                                                                                                                          

https://doi.org/10.1136/rapm-00115550-199318010-00003
https://doi.org/10.1177/036354659702500322
https://doi.org/10.1177/036354659702500322
https://doi.org/10.1016/S1084-208X(99)80019-6
https://doi.org/10.1016/S1084-208X(99)80019-6
https://doi.org/10.1186/1477-7819-10-177
https://doi.org/10.1186/1477-7819-10-177
http://refhub.elsevier.com/S2214-854X(22)00047-4/sref5
http://refhub.elsevier.com/S2214-854X(22)00047-4/sref5
https://doi.org/10.1096/fasebj.21.6.LB3
https://doi.org/10.1096/fasebj.21.6.LB3
https://doi.org/10.1097/AAP.0b013e3181933b51
https://doi.org/10.1097/AAP.0b013e3181933b51
https://doi.org/10.4314/aja.v9i1.1
https://doi.org/10.1007/s12178-008-9030-7
https://doi.org/10.2399/ana.17.043
https://doi.org/10.3171/spi.2005.2.3.0335
https://doi.org/10.1007/s00192-005-0004-7
http://journalarticle.ukm.my/934/
https://pubmed.ncbi.nlm.nih.gov/7235265/
https://doi.org/10.1227/01.NEU.0000335652.61676.CC
https://doi.org/10.1227/01.NEU.0000335652.61676.CC
https://doi.org/10.1006/gyno.1998.5107
https://doi.org/10.1006/gyno.1998.5107
https://pubmed.ncbi.nlm.nih.gov/20428290
https://pubmed.ncbi.nlm.nih.gov/20428290
https://doi.org/10.1016/j.bpobgyn.2012.12.007
https://doi.org/10.1007/s11934-013-0350-9
https://doi.org/10.1097/00000539-200202000-00041
https://doi.org/10.1097/00000539-200202000-00041
https://doi.org/10.1097/00000542-200512000-00020
https://doi.org/10.1097/00000542-200512000-00020


Translational Research in Anatomy 27 (2022) 100201

9

[22] M. Simeoforidou, M. Bareka, G. Basdekis, K. Tsiaka, E. Chantzi, G. Vretzakis, 
Peripheral nerve blockade as an exclusive approach to obturator nerve block in 
anterior cruciate ligament reconstructive surgery, Korean J. Anesthesiol. 65 (5) 
(2013) 410–417, https://doi.org/10.4097/kjae.2013.65.5.410. 

[23] M.T. Horwitz, The anatomy of (a) the lumbosacral nerve plexus—its relation to 
variations of vertebral segmentation, and (b), the posterior sacral nerve plexus, 
Anat. Rec. 74 (1) (1939) 91–107, https://doi.org/10.1002/ar.1090740110. 

[24] L. Kirchmair, P. Lirk, J. Colvin, G. Mitterschiffthaler, B. Moriggl, Lumbar plexus 
and psoas major muscle: not always as expected, Anesthesiol. Pain Med. 33 (2) 
(2008) 109–114, https://doi.org/10.1016/j.rapm.2007.07.016. 

[25] D. Arora, S. Trehan, S. Kaushal, U. Chhabra, Morphology of lumbar plexus and its 
clinical significance, Int. J. Anat. Res. 4 (2016) 2007–2014, https://doi.org/ 
10.16965/ijar.2016.131. 

[26] P.A. Anloague, P. Huijbregts, Anatomical variations of the lumbar plexus: a 
descriptive anatomy study with proposed clinical implications, J. Man. Manip. 
Ther. 17 (4) (2009) 107E–114E, https://doi.org/10.1179/106698109791352201. 

[27] T. Akkaya, A. Comert, S. Kendir, H. Acar, H. Gumus, I. Tekdemir, A. Elhan, 
Detailed anatomy of accessory obturator nerve blockade, Minerva Anestesiol. 74 
(4) (2008) 119–122. https://www.minervamedica.it/en/journals/minervaaneste 
siologica/article.php?cod=R02Y2008N04A0119. 

[28] D.J. Shah, A.C. Andi, K. Ramesar, M. Gillian Watson, Adductor Muscle atrophy due 
to obturator nerve compression by metastatic lymph node enlargement–A rare 
complication of recurrent bladder cancer, OMICS J. Radiol. 2 (4) (2013) 122–124, 
https://doi.org/10.4172/2167-7964.1000122. 

[29] H.-S. Won, J.-H. Kim, U.-Y. Lee, K.H. Rha, D.K. Kim, Topographical relationships 
between the obturator nerve, artery, and vein in the lateral pelvic wall, Int. 
Urogynecol J. 27 (2) (2016) 213–218, https://doi.org/10.1007/s00192-015-2806- 
6. 

[30] S. Kendir, T. Akkaya, A. Comert, M. Sayin, E. Tatlisumak, A. Elhan, I. Tekdemir, 
The location of the obturator nerve: a three-dimensional description of the 
obturator canal, Surg. Radiol. Anat. 30 (6) (2008) 495–501, https://doi.org/ 
10.1007/s00276-008-0358-x. 

[31] T. Akata, J. Murakami, A. Yoshinaga, Life-threatening haemorrhage following 
obturator artery injury during transurethral bladder surgery: a sequel of an 
unsuccessful obturator nerve block, Acta Anaesthesiol. Scand. 43 (7) (1999) 
784–788, https://doi.org/10.1034/j.1399-6576.1999.430717.x. 

[32] J. Soong, I. Schafhalter-Zoppoth, A.T. Gray, Sonographic imaging of the obturator 
nerve for regional block, Anesthesiol. Pain Med. 32 (2) (2007) 146–151, https:// 
doi.org/10.1016/j.rapm.2006.10.012. 

[33]] R.J. Cardosi, C.S. Cox, M.S. Hoffman, Postoperative neuropathies after major 
pelvic surgery, Obstet. Gynecol. 100 (2) (2002) 240–244, https://doi.org/ 
10.1016/S0029-7844(02)02052-5. 

[34] S.K. Sinha, J.H. Abrams, T.T. Houle, R.S. Weller, Ultrasound-guided obturator 
nerve block: an interfascial injection approach without nerve stimulation, 
Anesthesiol. Pain Med. 34 (3) (2009) 261–264, https://doi.org/10.1097/ 
AAP.0b013e3181a32c4d. 

[35] D. McNamee, L. Parks, K. Milligan, Post-operative analgesia following total knee 
replacement: an evaluation of the addition of an obturator nerve block to combined 
femoral and sciatic nerve block, Acta Anaesthesiol. Scand. 46 (1) (2002) 95–99, 
https://doi.org/10.1034/j.1399-6576.2002.460117.x. 

[36] P. Marty, C. Chassery, O. Rontes, C. Vuillaume, B. Basset, M. Merouani, C. Marquis, 
A. Delussy, M.-C. Delbos, F. Ferre, Obturator nerve block does not provide 
analgesic benefits in total hip arthroplasty under multimodal analgesic regimen: a 
randomized controlled trial, Anesthesiol. Pain Med. 46 (8) (2021) 657–662, 
https://doi.org/10.1136/rapm-2021-102531. 

[37] J.L. Whiteside, M.D. Walters, Anatomy of the obturator region: relations to a trans- 
obturator sling, Int. Urogynecol J. 15 (4) (2004) 223–226, https://doi.org/ 
10.1007/s00192-004-1143-y. 

[38] P. Hinoul, L. Vanormelingen, J.-P. Roovers, E. de Jonge, S. Smajda, Anatomical 
variability in the trajectory of the inside-out transobturator vaginal tape technique 
(TVT-O), Int. Urogynecol J. 18 (10) (2007) 1201–1206, https://doi.org/10.1007/ 
s00192-007-0303-2. 

[39] U. Ulmsten, L. Henriksson, P. Johnson, G. Varhos, An ambulatory surgical 
procedure under local anesthesia for treatment of female urinary incontinence, Int. 
Urogynecol J. 7 (2) (1996) 81–86, https://doi.org/10.1007/BF01902378. 

[40] C.-M. Juang, K.-J. Yu, P. Chou, M.-S. Yen, N.-F. Twu, H.-C. Horng, W.-L. Hsu, 
Efficacy analysis of trans-obturator tension-free vaginal tape (TVT-O) plus 
modified Ingelman-Sundberg procedure versus TVT-O alone in the treatment of 
mixed urinary incontinence: a randomized study, Eur. Urol. 51 (6) (2007) 
1671–1679, https://doi.org/10.1016/j.eururo.2007.01.035. 

[41] C. Gozzi, A.J. Becker, R. Bauer, P.J. Bastian, Early results of transobturator sling 
suspension for male urinary incontinence following radical prostatectomy, Eur. 
Urol. 54 (4) (2008) 960–961, https://doi.org/10.1016/j.eururo.2008.04.096. 

[42] R.M. Bauer, M.E. Mayer, F. May, C. Gratzke, A. Buchner, I. Soljanik, P.J. Bastian, C. 
G. Stief, C. Gozzi, Complications of the AdVance transobturator male sling in the 
treatment of male stress urinary incontinence, Urol. J. 75 (6) (2010) 1494–1498, 
https://doi.org/10.1016/j.urology.2009.12.012. 

[43] B.M. Ridgeway, B.E. Arias, M.D. Barber, Variation of the obturator foramen and 
pubic arch of the female bony pelvis, Am. J. Obstet. Gynecol. 198 (5) (2008), 
https://doi.org/10.1016/j.ajog.2008.01.055, 546. e1-546. e4. 

[44] G. Bierry, J.M. Le Minor, M. Schmittbuhl, Oval in males and triangular in females? 
A quantitative evaluation of sexual dimorphism in the human obturator foramen, 
Am. J. Phys. Anthropol. 141 (4) (2010) 626–631, https://doi.org/10.1002/ 
ajpa.21227. 

Z.N. Tshabalala et al.                                                                                                                                                                                                                          

https://doi.org/10.4097/kjae.2013.65.5.410
https://doi.org/10.1002/ar.1090740110
https://doi.org/10.1016/j.rapm.2007.07.016
https://doi.org/10.16965/ijar.2016.131
https://doi.org/10.16965/ijar.2016.131
https://doi.org/10.1179/106698109791352201
https://www.minervamedica.it/en/journals/minervaanestesiologica/article.php?cod=R02Y2008N04A0119
https://www.minervamedica.it/en/journals/minervaanestesiologica/article.php?cod=R02Y2008N04A0119
https://doi.org/10.4172/2167-7964.1000122
https://doi.org/10.1007/s00192-015-2806-6
https://doi.org/10.1007/s00192-015-2806-6
https://doi.org/10.1007/s00276-008-0358-x
https://doi.org/10.1007/s00276-008-0358-x
https://doi.org/10.1034/j.1399-6576.1999.430717.x
https://doi.org/10.1016/j.rapm.2006.10.012
https://doi.org/10.1016/j.rapm.2006.10.012
https://doi.org/10.1016/S0029-7844(02)02052-5
https://doi.org/10.1016/S0029-7844(02)02052-5
https://doi.org/10.1097/AAP.0b013e3181a32c4d
https://doi.org/10.1097/AAP.0b013e3181a32c4d
https://doi.org/10.1034/j.1399-6576.2002.460117.x
https://doi.org/10.1136/rapm-2021-102531
https://doi.org/10.1007/s00192-004-1143-y
https://doi.org/10.1007/s00192-004-1143-y
https://doi.org/10.1007/s00192-007-0303-2
https://doi.org/10.1007/s00192-007-0303-2
https://doi.org/10.1007/BF01902378
https://doi.org/10.1016/j.eururo.2007.01.035
https://doi.org/10.1016/j.eururo.2008.04.096
https://doi.org/10.1016/j.urology.2009.12.012
https://doi.org/10.1016/j.ajog.2008.01.055
https://doi.org/10.1002/ajpa.21227
https://doi.org/10.1002/ajpa.21227

	The anatomy of the obturator nerve and its branches in a South African cadaver sample
	1 Introduction
	2 Materials and methods
	2.1 Abdominal dissection
	2.2 Medial thigh dissection

	3 Results
	3.1 Root values of the obturator nerve
	3.2 Course through the abdomen
	3.3 Bifurcation of the obturator nerve
	3.4 Muscle innervation in the medial thigh
	3.5 Location of the obturator nerve within the obturator foramen

	4 Discussion
	4.1 Nerve roots and the psoas major muscle
	4.2 Obturator neurovascular bundle
	4.3 Bifurcation (termination) of the obturator nerve
	4.4 Anterior branch of the obturator nerve
	4.5 Posterior branch of the obturator nerve
	4.6 Location of the obturator nerve within the obturator foramen

	5 Conclusion
	6 Limitations of the study
	Funding
	Ethical statement
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	References


