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Variations of Obturator Artery in Man
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Abstract

Obturator artery is usually a branch of anterior trunk of internal iliac artery. High frequency of variations in
its origin and course has drawn attention of pelvic surgeons, anatomists and radiologists. The present study was
conducted on thirty adult cadavers in the department of Anatomy, Govt. Medical College, Amritsar. The pelvis was
divided into right and left halves, labelled and carefully dissected to study the origin, relations and length of Obturator
artery within the pelvis. The findings were observed and recorded. Origin of obturator artery was from the anterior
trunk of internal iliac in forty two sides (70%) and was variable in eighteen sides (30%). Obturator nerve was found
lying below the artery in four sides (6.34%). The length of the artery varied between 4 and 10 cm. The variations in
obturator artery may lead to surgical complications during pelvic surgeries requiring suturing along the pelvic brim.
The anomalies affecting the arterial patterns of the limbs are based on unusual selection of channels from primary
capillaries. The most appropriate channel enlarges, whilst the others retract and disappear, thereby establishing the

final arterial pattern and resulting in variations in the origin.
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Introduction

The presence of organs and other anatomical structures within the
closely packed confines of the pelvis makes the study of the vascular
patterns and their variations of much importance [1]. The rapid
development of surgical and investigatory techniques and expertise,
especially in cases involving obstetric procedures or urogenital
interventions, makes it essential to understand the vascular tree in the
abdomen especially in the pelvis [2].

The obturator artery normally arises from the anterior trunk
of internal iliac artery. In about 13-30%, the obturator artery has an
anomalous origin. The origin may be either from external iliac or
inferior epigastric [3].

Normally, artery inclines anteroinferiorly on the lateral pelvic
wall to the upper part of obturator foramen. In the pelvis, it is related
laterally to obturator fascia separating it from obturator internus and
is crossed medially by the ureter and the ductus deference separating
it from parietal peritoneum, having the obturator nerve above and
the obturator vein below [4]. Obturator artery when arises from the
inferior epigastric artery, if lies at the medial side of the ring, alongside
the edge of the lacunar ligament, it is vulnerable to injury or division if
the ligament has to be incised to release a strangulated femoral hernia

[5].
Materials and Methods

The study was conducted on sixty adult pelvic halves belonging to
thirty embalmed cadavers of known sex in the department of Anatomy,
Govt. Medical College, Amritsar, Punjab. The pelvis was divided into
two equal halves by cutting through the pubic symphysis and the sacrum
and coccyx. The section divided the bladder through internal urethral
orifice, then passed either through uterus and vagina or between the
two deferent ducts and then divided the rectum longitudinally.

Thus the two halves of adult pelvis were separated [6].

These two halves i.e right (R) and left (L) were numbered 1-30 male
(M) and female (F). The pelvis was carefully dissected to see the origin,

Normal origin from Variable origin from (%)
anterior trunk (%)

42 sides
(70%) Posterior trunk | Internal iliac | Inferior epigastric External iliac

‘ 6(10%) 2(3.33%) 4(6.67%) 2(3.33%)

Table 1: Mode of origin of the obturator artery.

course, length and relationship of obturator artery and observation
were recorded to study the morphology of artery as well as its variation.

The length of the obturator artery from its origin to the point where
it entered the obturator canal was measured by a non stretchable thread
placed along its course. The thread was marked by Indian ink at its
origin and at the point where it entered the obturator canal. The length
was recorded in mm.

Result

The observations regarding the mode of origin of obturator artery
are given in table 1. In 42 sides (70%), it arose from anterior trunk of
internal iliac artery while variation in its origin was observed in 18 sides
(30%).

The obturator artery which arose from anterior trunk (70%) was
observed to pass anteroinferiorly on the lateral pelvic wall to the
upper part of obturator foramen in the pelvis. It was related laterally
to obturator fascia separating it from obturator internus having the
obturator nerve above and the obturator vein below (Figure 1). In 2
sides (3.33%), it arose as a common trunk with vaginal and internal
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Figure 1: Showing the origin of right obturator artery (OA) from anterior
trunk (AT) of internal iliac artery (l1A) with obturator nerve (ON) lying above
and obturator vein (OV) below the artery , (PT- Posterior trunk, EIV-External
iliac vessels, OC-obturator canal).

RIGHT SIDE

> .

Figure 2: Showing origin of right obturator artery (OA) from the inferior
epigstric artery(IEA) (EIA-External iliac artery, ON-Obturator nerve, IIA-
internal iliac artery, OC- obturator canal).

pudendal arteries. In 1 side (1.67%), origin was as a common trunk with
inferior gluteal artery. In another (1.67%), there was a common trunk of
origin for obturator, inferior gluteal and internal pudendal arteries. In
another case (1.67%), a common trunk of origin for obturator, internal
pudendal and middle rectal arteries was observed. In 1 side (1.67%),
origin was in common with superior vesical artery.

It arose from posterior trunk of internal iliac in 6 sides (10%)
(Figure 2). It took origin from the internal iliac artery in 2 sides (3.33%)
(Figure 3), as there was no typical division of internal iliac into anterior
and posterior trunks.

Obturator artery was seen arising from inferior epigastric artery in
4 sides (6.67%) (Figure 4). It arose from external iliac in 2 sides (3.33%)
(Figure 5). In 4 sides (6.67%), there was double origin of obturator
artery from internal and external iliac arteries.

In 4 sides (6.67%), obturator nerve was found lying below the artery
(Figure 6). Length of the artery taking origin from anterior trunk varied
between 40-88 mm whereas artery from posterior trunk had length
ranging from 70-115 mm. The arteries from external iliac or inferior
epigastric were 30- 40 mm long.

Discussion

The obturator artery normally arises from anterior trunk of internal
iliac artery in the pelvis having obturator nerve above and obturator
vein below [3-5,7]. In the present study, it was observed to have the
described origin in 70%, while Braithwaite found it in 41.4%. Pick et al.
[8] studied obturator artery in Americans (640 pelvic halves). He found
it to arise from Internal iliac and its two divisions in 47.5%, but didn’t
describe how much from anterior and posterior trunks [9].

In the present study, in 6 sides, it was found arising from the
anterior trunk, but in common with some other branches of the anterior
trunk. In 2 sides (3.33%), it arose in common with vaginal and internal
pudendal artery. In 1 side (1.67%), origin was as a common trunk with
inferior gluteal artery. In another (1.67%), there was a common trunk
of origin for obturator, inferior gluteal and internal pudendal arteries.
In another case (1.67%), a common trunk of origin for obturator,
internal pudendal and middle rectal arteries was observed. In one side
(1.67%), origin was in common with superior vesical artery. Braithwaite

Figure 3: Showing origin of left obturator artery (OA) from posterior trunk
(PT) of the internal iliac artery (I1A) ( ON-Obturator nerve, EIV- xternal iliac
vessels, AT- anterior trunk).

RIGHT SIDE

Figure 4: Showing origin of right obturator artery(OA) from the internal iliac
artery(llA), with obturator nerve (ON) lying very close and just below the
artery OV- obturator vein, EIV-External iliac vessels, OC-obturator canal).
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Figure 5: Showing origin of right obturator artery (OA) from the External iliac
artery(EIA) (OV- Obturator vein, ON- Obturator nerve, lIA- Internal iliac artery,
IEA-Inferior epigastric artery.

Figure 6: Showing the right obturator artery(OA) arising from the anterior
trunk(AT) of the internal iliac artery(lIA) with obturator nerve(ON) lying below
the artery(EIV-external iliac vessels, OC- obturator canal, R-retractor).

observed origin of obturator artery in common with Inferior gluteal-
internal pudendal trunk in 10%, with Inferior gluteal artery in 4.7%,
with Internal pudendal artery in 3.8%. Pick et al. [8] found it to arise in
common with Inferior gluteal in 8.7%, with internal pudendal in 2.8%

[9].

In the present study, origin of obturator artery was variable in 30%.
It arose from the posterior trunk of internal iliac artery in 10% of cases,
while Roberts and Krishingner found it to arise from Posterior trunk of
internal iliac in 16.45% cases [10].

Parson and Keith [11] found it to arise from internal iliac in 16.4%
while, Roberts and Krishingner [10] observed it in 3.79% cases. In the
present study, it was found to arise from internal iliac in 3.33% cases.

It was observed by previous authors to arise from inferior epigastric
in 25.31%, 7.14%, 44% [10,12,13], while in the present study, it arose
from inferior epigastric in 6.67%. According to Anson, one may expect
to find an obturator artery from epigastric or external iliac origin in

approximately 48 percent of individuals. Obturator artery when arises
from the inferior epigastric artery, its proximal relationships are altered.
It usually passes on the lateral side of the femoral ring i.e adjacent to
external iliac vein [7].

In few cases, it was found to arise from external iliac like in 1.26%
cases reported by Roberts and Krishingner [10] 1.1% by Braithwaite
[8], while in the present study, it was observed to arise from external
iliac in 3.33% cases. According to Hollinshead in about 13-30%, the
obturator artery has an anomalous origin, the origin may be either from
external iliac or inferior epigastric, and the vessel then passes almost
directly to reach the obturator foramen. Sometimes the posterior trunk
also gives rise to obturator artery [3]. Obturator artery when arising
from inferior epigastric artery present in relation to femoral ring may
lead to heamorrhage during repair of femoral hernia in 28% cases [14].
When it lies at the medial side of the ring, alongside the edge of the
lacunar ligament, it is vulnerable to injury or division if the ligament
has to be incised to release a strangulated femoral hernia [5].

Braithwaite [8] observed dual origin of obturator artery from
external and internal iliac in 6.5% cases, while in the present study, it
was found in 6.67% cases.

In the present study in 6.67% cases, obturator nerve was found lying
below the artery. Pick et al. [9] noticed such exceptional arrangement
in which the artery was lying anterosuperior to the nerve or actually
formed a ring around it.

The knowledge of the relations of the obturator artery is of interest
to a surgeon employing the technique of intrapelvic extraperitoneal
resection of the obturator nerve in the treatment of spastic paralysis.
Unexpected heamorrhage will occur if the artery- closely related to the
nerve- is cut [2].

Length of the arteries arising from anterior trunk varied from 40-
88 mm. It cannot be compared, because of dearth of literature. Length
of the arteries from posterior trunk was ranging from 70-115 mm. An
author observed the length of an obturator artery arising from posterior
trunk to be 71 mm [15].

The variation of origin of obturator artery can be because it is
comparatively late in development from a plexus which in turn is joined
by the axial artery of lower limb that accompanies the sciatic nerve
[16]. It is currently accepted that the anomalies affecting the arterial
patterns of the limbs are based on the unusual selection of channels
from primary capillaries. The most appropriate channel enlarges, whilst
the others retract and disappear, thereby establishing the final arterial
pattern and resulting in variations in the origin [17].

Conclusion

The superior border of the iliopubic ramus is an area of considerable
concern for a variety of surgical subspecialists, as it sub serves as an
anchoring site for inguinal and femoral hernia repairs. Surgeons
operating on the lower abdomen and pelvis often retract the abdominal
muscles laterally placing pressure on the lateral pelvic walls. Thus, a
complete understanding of anatomy of this area is critical.

The relevance of this paper is to draw attention of those engaged
in interventional maneuver into human pelvis, as a variant obturator
vessel can be inadvertently cut results in very serious complications.

Acknowledgement

The authors express their gratitude to Dr. Madhur Gupta for her help and
useful guidance in preparing the text of the article.

Anat Physiol
ISSN:2161-0940 Physiol, an open access journal

Volume 2 ¢ Issue 3 + 1000105



Citation: Maneesha S, Tripta S, Richhpal S, Kaur AA (2012) Variations of Obturator Artery in Man. Anat Physiol 2:105. doi:10.4172/2161-0940.1000105

Page 4 of 4

References

1.

Prabhu LV, Pillay M and Kumar A (2001) Observations on the Variations in

. Roberts WH, Krishingner GL (1967) Comparative Study of Human Internal lliac

Artery Based on Adachi Classification Anat Rec 158: 191-196.

L I : 11. Parsons FG, Keith A (1896) Sixth Annual Report of the Committee of Collective
Origins of the Principal Branches of the Internal lliac Artery Anat. Karnataka
1: 19_10 P y Investigation of the Anatomical Society of Great Britain and Ireland, 1895-96. J
' ' Anat Physiol 31: 31-44.
2. Chandler FA, Seidler F (1939) Intrapelvic Extraperitoneal Resection of The
Obturator Nerve Surg. Gyn. Obs 69: 100-102. 12. Berbleroglu M, Uz A Ozmer_1 MM, Bozkurt MC, Erkuran C, et al. (2001) Cc?rona
mortis: an anatomic study in seven cadavers and an endoscopic study in 28
3. Hollinshead HW (1958) Blood vessels in the pelvis in Anatomy for Surgeons patients. Surg Endosc 15: 72-75.
Hoeber-Harper II: 681-686. . e .
13. Missankov AA, Asvat R, Maoba Kl (1996) Variations of the pubic vascular
4. Standring S (2005) Cardiovascular System in Gray’s Anatomy Edinburg London anastomoses in black south Africans. Acta Anat (Basel) 155: 212-214.
New York Oxford Philadelphia St Louis Sydney Toronto 39: 1361.
P vaney 14. Wiliams NS, Bulstrode CJK, O’ Connell PR (2008) Bailey and Love’s Short
5. Sinnatamby CS (2006) Last's Anatomy Regional and applied Edinburgh Practice of Surgery Hodder Education part of Hachette Livre UK ,338 Euston
London Newyork Oxford Philadelphia St Louis Sydney Toronto 11: 320. Road, London NW 1 3BH 25:979.
6. Romanes GJ (2000) Cunningham’s Manual of Practical Anatomy New York: 15. Sanudo JR, Roig M, Rodriguez A, Ferreira B, Domenech JM (1993) Rare origin
Oxford University Press 15: 142-153. of the obturator, inferior epigastric and medial circumflex femoral arteries from
) . . a common trunk. J Anat 183: 161-163.
7. Anson BJ (1966) The Cardiovascular System in Morris Human Anatomy
A Complete Systematic Treatise The Blakiston Division McGraw Hill Book 16. Kumar D & Rath G (2007) Anomalous Origin of Obturator artery from the
Company New York, Toronto, Sydney, London 12 Edn: 752-766. internal iliac artery. Int. J. Morphol 25 : 639-641.
8. Braithwaite JL (1952) Variations in origin of the parietal branches of the internal 17. Arey LB (1954) The vascular system in Developmental Anatomy. WB Saunders
iliac artery. J Anat 86: 423-430. company 6: 364-377.
9. Pick JW, Anson BJ, Ashley FL (1942) The Origin of the Obturator Artery. A
Study of 640 Body Halves. Am J Anat 70: 317-343.
Anat Physiol

ISSN:2161-0940 Physiol, an open access journal

Volume 2 ¢ Issue 3 + 1000105


http://trove.nla.gov.au/work/7319587?q=isbn%3A9780192631299&c=book
http://trove.nla.gov.au/work/7319587?q=isbn%3A9780192631299&c=book
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1273694/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1273694/
http://onlinelibrary.wiley.com/doi/10.1002/aja.1000700206/abstract
http://onlinelibrary.wiley.com/doi/10.1002/aja.1000700206/abstract
http://www.ncbi.nlm.nih.gov/pubmed/6034641
http://www.ncbi.nlm.nih.gov/pubmed/6034641
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1327810/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1327810/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1327810/
http://www.ncbi.nlm.nih.gov/pubmed/11210207
http://www.ncbi.nlm.nih.gov/pubmed/11210207
http://www.ncbi.nlm.nih.gov/pubmed/11210207
http://www.ncbi.nlm.nih.gov/pubmed/8870790
http://www.ncbi.nlm.nih.gov/pubmed/8870790
http://dc224.4shared.com/doc/hfU-YIvM/preview.html
http://dc224.4shared.com/doc/hfU-YIvM/preview.html
http://dc224.4shared.com/doc/hfU-YIvM/preview.html
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1259865/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1259865/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1259865/
http://www.scielo.cl/pdf/ijmorphol/v25n3/art28.pdf
http://www.scielo.cl/pdf/ijmorphol/v25n3/art28.pdf

	Title
	Corresponding Author
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Result
	Discussion
	Conclusion
	Acknowledgement
	Table 1
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	References



