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Interesting Images

Unconventional Obturator Artery Nutrient Branch:
Image of an Anatomical Variation
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Abstract: Variations in vascular anatomy are of great concern to surgeons, as proper identification
of aberrant arteries can reduce the risk of iatrogenic injury and improve patient outcomes. Several
studies have highlighted the irregular branching pattern of pelvic arteries, with a recent focus on the
obturator artery (OA). The OA has an inconstant origin from the internal iliac artery, external iliac
artery, or inferior epigastric artery. Within the pelvis, the OA can give off muscular branches and
nutrient vessels to the ilium and pubis. Though occasionally described in text, few resources employ
images of human donors that depict branches arising from the OAs. Out of the 34 hemisected pelves
studied, we identified 1 individual with a substantial nutrient vessel branching unilaterally from the
OA. Herein, we present the first image of this unconventional nutrient artery. This vessel should be
highlighted given that its size and course make it particularly vulnerable during intrapelvic surgeries
such as pelvic lymph node dissection or in procedures requiring arterial embolization of the OA.
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Figure 1. Pelvic hemisection of an unconventional nutrient artery (NA) and a typical vascular pat-
tern in phenol-fixed human donors. Donor bodies were dissected as part of the gross anatomy cur-
riculum for medical students at the University of Nevada, Reno School of Medicine. (A) Aberrant
NA of the obturator artery (OA) in a right pelvic hemisection of a 65-year-old Caucasian female
with a listed cause of death of acute respiratory disease, chronic obstructive pulmonary disease,
and pneumonia. The bisected sacrum is seen on the right and the pubic symphysis is on the left of
the image. Anterior to the sacrum, the right common iliac artery (not visible here) branches into
the EIA and IIA. The EIA is seen superior to the EIV. The IIA continues and bifurcates into anterior
and posterior divisions. The first branch off the anterior division is the UA, and it is reflected medially.
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The SVA is seen branching off the UA to supply the urinary bladder. The OA can be seen traveling
from the anterior division of the IIA to the obturator foramen with an aberrant NA (double arrowhead)
coursing inferior to the arcuate line and through an unnamed foramen. This NA is not depicted in
other studies of the OA, nor was it found in our examination of 34 other hemisected pelves. The
inferior vesical, vaginal, middle rectal, internal pudendal, and inferior gluteal arteries are not labeled
in this image. The patient had a history of hysterectomy, and as a result, the uterine artery was
obliterated. Seen exiting through the obturator foramen with the OA is the OV, with an AAOV, as
well as the ON. The posterior division branches of the ITA are not visible in this image. (B) Typical
vasculature seen in a right pelvic hemisection. In this donor, the OA originates from the IIA and
courses to the obturator foramen without giving off any substantial nutrient branches. The obturator
artery (OA) is typically a branch of the anterior division of the internal iliac artery (IIA), but the
occurrence of aberrant OAs is relatively common [1-11]. Accordingly, the origin of the OA is well
studied, and can be classified using various schemes [12,13]. Safiudo et al. (2011) categorized OA
variations into six different types, the most common being the OA arising from the internal iliac
artery (IIA; 35.5%) and from the inferior epigastric artery (IEA; 22.5%). The OA of the human donor
shown in panel A arises from the anterior trunk of the internal iliac artery. In our sample of 34
pelvic hemisections, we predominantly found an OA origin from IIA (76.5%) with relatively fewer
origins from the IEA (14.7%). While categorizations of the origin of the OA are well established,
photographic depictions of the muscular and nutrient branches arising from the OA are limited.
In the human donor case presented here, the OA arises from the anterior division of the ITA and
proceeds through the obturator canal leaving the pelvis. Prior to exiting the pelvis, however, it gives
off a significant arterial branch that dives anterolaterally and passes through an unnamed foramen
towards the arcuate line of the ilium (panel A). While the internal aspect of the ilium is supplied by
nutrient arteries arising from the obturator or iliolumbar arteries, these are typically small-diameter
vessels that are unremarkable in the course of dissection and are of little clinical significance (panel
B). Furthermore, the details of these branches are often limited to written descriptions or outdated
illustrations in the published literature [14-16]. The NA seen above is substantial, and images of any
similar vessels are absent in the literature. The artery depicted here provides an important reference
image, and it is of particular note clinically for a range of specialties, including gynecology, radiology,
orthopedics, and urology [17]. NA = Nutrient Artery; AAOV = Aberrant Accessory Obturator Vein;
IEA = Inferior Epigastric Artery; EIA = External Iliac Artery; EIV = External Iliac Vein; IIA = Internal
Iliac Artery; OA = Obturator Artery; ON = Obturator Nerve; OV = Obturator Vein; SVA = Superior
Vesical Artery; UA = Umbilical Artery [18].

Author Contributions: Conceptualization, B.L.B. and VJ.P.; methodology, B.L.B.,, D.W.D., E.J.E. and
V.J.P; data curation G.L.M.; resources, G.L.M. and C.A.C.; writing—original draft preparation, B.L.B.
and VJ.P; writing—review and editing, C.A.C., D.W.D,, EJ.E., G.L.M. and P.C.L,; visualization B.L.B.,
D.W.D. and V.J.P. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study did not require Institutional Review Board review.
The study was conducted according to the guidelines of the Uniform Anatomical Gifts Act and the
regulations set forth by the University of Nevada, Reno School of Medicine’s Anatomical Donation
Program. The donors used were provided by the Anatomical Donation Program.

Informed Consent Statement: All subjects involved in the study willed their bodies to be used for
medical teaching and scientific research as set forth in the Anatomical Gift Form of the University of
Nevada, Reno School of Medicine, an agent of the state Committee on Anatomical Dissection.

Acknowledgments: We would like to acknowledge Carl Sievert for his guidance during dissection
and Lindsey Pisani for her assistance with access to donor bodies and the anatomy laboratory. We
also extend our thanks to Samantha Palacios who aided with the original dissection. Finally, this
study would not have been possible without the generous gift provided by the individuals who
donated their bodies to the Anatomical Donation Program at UNR Med. We would like to thank the
donors’ families for their beneficent contribution.

Conflicts of Interest: The authors declare no conflict of interest.



Diagnostics 2022, 12, 2019 30f3

References

1. Pick, J.W.; Anson, B.J.; Ashley, EL. The origin of the obturator artery. A study of 640 body-halves. Am. |. Anat. 1942, 70, 317-343.
[CrossRef]

2. Pai, M.M,; Krishnamurthy, A.; Prabhu, L.V,; Pai, M.V.; Kumar, S.A.; Hadimani, G.A. Variability in the origin of the obturator
artery. Clinics 2009, 64, 897-901. [CrossRef] [PubMed]

3. Safiudo, ].R.; Mirapeix, R.; Rodriguez-Niedenfiihr, M.; Maranillo, E.; Parkin, I.G.; Vazquez, T. Obturator artery revisited. Int.
Urogynecol. J. 2011, 22, 1313-1318. [CrossRef] [PubMed]

4. Lee, E.Y.;; Kim, ].Y,; Kim, H.N.; Sohn, H.J.; Seo, ]. H. Variant origin of obturator artery: A branch of inferior epigastric artery from
external iliac artery. Korean J. Phys. Anthropol. 2013, 26, 125-130. [CrossRef]

5. Nayak, S.B.; Shetty, S.D.; Shetty, P.; Deepthinath, R.; George, B.; Mishra, S.; Sirasanagandla, S.; Jumar, N.; Abhinitha, P. Presence of
abnormal obturator artery and an abnormal venous plexus at the anterolateral pelvic wall. OA Case Rep. 2014, 3, 49.

6.  Sakthivel, S.P. Variability of origin of obturator artery and its clinical significance. Int. ]. Anat. Res. 2015, 3, 1704-1709. [CrossRef]

7. Nayak, S.B.; Guru, A.; Reghunathan, D.; Maloor, P.A.; Padavinangadi, A.; Shantakumar, S.R. Clinical importance of a star shaped
branch of internal iliac artery and unusual branches of an abnormal obturator artery: Rare vascular variations. J. Vasc. Bras. 2016,
15,168-172. [CrossRef] [PubMed]

8.  Sonje, PD.; Vatsalaswamy, P. Study of variations in the origin of obturator artery. Indian J. Vasc. Endovasc. Surg. 2016, 3, 131-135.
[CrossRef]

9.  Suryavanshi, S.; Bhagel, P.; Sharma, D. Variability in the origin of the obturator artery: A descriptive cross-sectional cadaveric
study. IJSS J. Surg. 2016, 2, 16-19.

10. Kumar, S.; Minz, S. A study of variations in the origin of obturator artery in the human cadavers and its clinical significance. Natl.
J. Clin. Anat. 2017, 6, 42-50. [CrossRef]

11.  Granite, G.; Meshida, K.; Wind, G. Frequency and clinical review of the aberrant obturator artery: A cadaveric study. Diagnostics
2020, 10, 546. [CrossRef] [PubMed]

12.  Adachi, B. Das Arteriensystem der Japaner. Ph.D. Thesis, Die Kaiserlich Japanische Universitdt zu Kyoto, Kyoto, Japan, 1928.

13.  Yamaki, K.I; Saga, T.; Doi, Y.; Aida, K.; Yoshizuka, M. A statistical study of the branching of the human internal iliac artery.
Kurume Med. |. 1998, 45, 333-340. [CrossRef]

14. Itokazu, M.; Takahashi, K.; Matsunaga, T.; Hayakawa, D.; Emura, S.; Isono, H.; Shoumura, S. A study of the arterial supply of the
human acetabulum using a corrosion casting method. Clin. Anat. 1997, 10, 77-81. [CrossRef]

15. Ebraheim, N.A,; Lu, J.; Biyani, A.; Yang, H. Anatomic considerations of the principal nutrient foramen and artery on internal
surface of the ilium. Surg. Radiol. Anat. 1997, 19, 237-239. [CrossRef] [PubMed]

16. Yiming, A.; Baqué, P,; Rahili, A.; Mayer, ].; Braccini, A.L.; Fontaine, A.; Leplatois, A.; Clavé, A.; Bourgeon, A.; De Peretti, F.
Anatomical study of the blood supply of the coxal bone: Radiological and clinical application. Surg. Radiol. Anat. 2002, 24, 81-86.
[CrossRef] [PubMed]

17.  Kostov, S.; Kornovski, Y.; Slavchev, S.; Ivanova, Y.; Dzhenkov, D.; Dimitrov, N.; Yordanov, A. Pelvic lymphadenectomy in
gynecologic oncology—Significance of anatomical variations. Diagnostics 2021, 11, 89. [CrossRef] [PubMed]

18. Kachlik, D.; Musil, V.; Blankova, A.; Marvanova, Z.; Miletin, J.; Trachtova, D.; Dvorakova, V.; Baca, V. A plea for extension of the

anatomical nomenclature: Vessels. Bosn. J. Basic Med. Sci. 2021, 21, 208-220. [CrossRef] [PubMed]


http://doi.org/10.1002/aja.1000700206
http://doi.org/10.1590/S1807-59322009000900011
http://www.ncbi.nlm.nih.gov/pubmed/19759884
http://doi.org/10.1007/s00192-011-1467-3
http://www.ncbi.nlm.nih.gov/pubmed/21655978
http://doi.org/10.11637/kjpa.2013.26.3.125
http://doi.org/10.16965/ijar.2015.321
http://doi.org/10.1590/1677-5449.000116
http://www.ncbi.nlm.nih.gov/pubmed/29930585
http://doi.org/10.4103/0972-0820.191494
http://doi.org/10.4103/2277-4025.297655
http://doi.org/10.3390/diagnostics10080546
http://www.ncbi.nlm.nih.gov/pubmed/32751771
http://doi.org/10.2739/kurumemedj.45.333
http://doi.org/10.1002/(SICI)1098-2353(1997)10:2&lt;77::AID-CA1&gt;3.0.CO;2-Q
http://doi.org/10.1007/BF01627864
http://www.ncbi.nlm.nih.gov/pubmed/9381329
http://doi.org/10.1007/s00276-002-0029-2
http://www.ncbi.nlm.nih.gov/pubmed/12197024
http://doi.org/10.3390/diagnostics11010089
http://www.ncbi.nlm.nih.gov/pubmed/33430363
http://doi.org/10.17305/bjbms.2020.5256
http://www.ncbi.nlm.nih.gov/pubmed/33259774

	References

