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INTRODUCTION:  Identification  and  ligation  of the  inferior  mesenteric  artery  (IMA)  is  a crucial  surgical  step
when  performing  lower  anterior  resection  (LAR)  for rectal  cancer.  Anatomic  variations  of  the  relation
between  the  IMA  and  the  bifurcation  point  of  abdominal  aorta  (AA)  encumber  surgical  maneuvers  and
are of  great  clinical  importance.
PRESENTATION  OF CASE:  An unusual  anatomic  variation  of  the  relation  between  IMA  and  the  bifurca-
tion  point  of  AA  was unexpectedly  detected  during  LAR  to a  69-year-old  Caucasian  female  patient.  The
operation  was  uneventful.  A meticulous  review  of  the  recent  literature  was  conducted  as  well.
DISCUSSION:  Variations  of the  mesenteric  vascular  supply  are  mainly  identified  incidentally,  during  the
operation.  In  particular,  variations  of IMA are  extremely  uncommon  in  the  literature.  However,  such  kind

of  congenital  variations,  are  not  as  rare  as  considered  and  their  presence  encumbers  surgical  maneuvers
and increases  the  potentiality  of  intraoperative  injury  and  hemorrhage.
CONCLUSION:  Surgeons’  deep  knowledge  and  unceasing  awareness  concerning  probable  anatomic  vari-
ations  of  the  relation  between  the  IMA  and  AA,  combined  with  detailed  exposure  of  the operative  field
and  of  the  relationship  between  these  adjacent  arteries  constitute  the  cornerstone  of  a safe  operation.

© 2018  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
he  CC
access  article  under  t

. Introduction

Identification and ligation of the inferior mesenteric artery
IMA) constitutes a fundamental surgical step when performing
ower anterior resection (LAR) for rectal cancer, prior to tumor

obilization [1,2]. The IMA  is responsible for supplying arterial
lood to the embryonic hindgut, that forms a large part of the bowel,

ncluding the caudal half of the transverse colon till the upper rec-
um [3]. Surgeons regularly identify the IMA  and its branches during
urgery by locating the bifurcation point of the abdominal aorta

AA) into the ileac arteries [1]. Anatomical variations of the origin
f IMA  are extremely rare, since the artery is typically diverging at
he level of the L3 vertebra from the AA [4]. However, variations in
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the relationship of the IMA  with the AA, as in the presented case, are
of paramount clinical importance as regards to diagnosis and sur-
gical treatment [5]. The present manuscript, that aims to highlight
a rare anatomic variation and its clinical significance for abdominal
operations, has been reported in line with the SCARE criteria [6].

2. Case report

A 69-year-old Caucasian female presented to our institution
with a 2-month history of rectal hemorrhage accompanied by
changes of intestinal transit. The patient’s medical history disclosed
mild lower abdominal pain which progressively became worse and
feeling of incomplete evacuation as well. Digital rectal examina-
tion, revealed a tumor in the posterior rectal wall. Colonoscopy

showed a polypoid formation located at the upper rectum. Blood
tests revealed anemia (Ht: 35% and Hb: 10 mg/dL). Additional CT of
thorax, abdomen and pelvis detected no distant lung or liver metas-
tases. Following these, lower anterior resection was scheduled.

roup Ltd. This is an open access article under the CC BY-NC-ND license (http://

https://doi.org/10.1016/j.ijscr.2018.09.002
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2018.09.002&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:mzarokos@nurs.uoa.gr
mailto:theo.piperos@gmail.com
https://doi.org/10.1016/j.ijscr.2018.09.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


CASE  REPORT  –  O
386 M. Zarokosta et al. / International Journal of Su

Fig. 1. Detailed exposure of the operative field before tumor mobilization. 1: ori-
gin of the IMA/2: bifurcation point of the AA/a: left common ileac artery/b: right
common ileac artery.
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Fig. 2. 1: orgin of the IMA/2: bifurcation point of the AA.

Intraoperatively, the oncologic surgeons, after the mobilization
f the sigmoid colon including the splenic flexure, attained to detect
he inferior mesenteric vessels, prior tumor mobilization. The bifur-
ation point of the AA was utilized as key anatomical structure for
he detection of the IMA. Nevertheless, the IMA  was  not found in the
ommon mean distance of 4 cm to the bifurcation of AA. The IMA
as incidentally detected originating from a distance of 1.2 cm to

he bifurcation point (Figs. 1 and 2).
After the detailful exposure and isolation of the IMA, surgeons

erformed high ligation of the IMA  close to the AA, in order to
arvest the draining lymph nodes. Thus, it is considered that high

igation may  improve node retrieval rates and ameliorate the accu-
acy of tumor staging. Therefore, the detection of its origin is a
rucial and mandatory surgical step.

The operation continued in the usual fashion and was unevent-
ul. The patient recovered uneventfully and was discharged the
th postoperative day with instructions without any postoperative
omplications.
. Discussion

During lower anterior resection (LAR) for rectal cancer, the iden-
ification and ligation of the IMA  is a surgical step of major clinical
PEN  ACCESS
rgery Case Reports 51 (2018) 385–387

significance [1,2]. Indeed, this surgical maneuver is essential for the
achievement of en bloc dissection of the lymph node metastases
around the vessel’s origin [7].

Surgeons may  detect the origin of IMA  during surgery by locat-
ing the bifurcation point of the AA into the common ileac arteries
[1]. The bifurcation point of the AA is located at level of L4 verte-
bra in 87.1% and its mean distance from the origin of the IMA  is
estimated 4 cm (range: 2–5 cm)  [8]. Nevertheless, in the presented
case the origin of IMA  was detected 1.2 cm prior to the bifurcation
point of AA.

The position of the IMA  appears to be rather stable and not
subject to much variation [9]. In particular the artery is typically
originating from the anterior or left anterolateral aspect of AA at
the level of the L3 [4]. Herein, the L3 vertebra is commonly utilized
as a key anatomical landmark when performing angiographs of the
IMA  [10].

However, in a recent study IMA  was  found arising at the level
of L3 in approximately 50%, with approximately 25% arising at the
lower third of the L3, and greater than 50% of the cases branching
at locations other than the L3 [10].

Moreover, Kornreich et al. report that arteries tend to elongate
with age due to arteriosclerosis, and that decreased vertebral height
as a result of osteoporosis or other conditions may cause the bifur-
cation point of AA to shift caudally [11]. The present observation
may  probably explain the position of IMA  from the AA in the present
case due to the patient’s age as well.

There are several documented variations of the IMA. In fact,
the artery was found arising from the left common iliac artery or
the superior mesenteric artery or it may  even be entirely absent
[4,9–12]. Lamentably though, it is considered that the anatomi-
cal variations of IMA  are not extensively studied and the literature
is restricted [9]. Therefore, it is quite evident that probable novel
variations may  be detected since the existing literature is restricted.

Anatomic variations of the origin of IMA  and of its relationship
with the AA, as in the presented case, are of paramount clinical
importance regarding diagnosis and surgical treatment [5,9]. More
specifically, such variations require specific caution, when using
lumbar vertebral height as an anatomical landmark during surgi-
cal and imaging procedures of the IMA  [10]. Additionally, abnormal
relation between the IMA  and the bifurcation of AA might encum-
ber high ligation of the IMA  during surgery for rectal cancer, with
subsequent implications. Furthermore, aberrant location of the ori-
gin of the IMA  poses a major risk factor of accidental injury and
hemorrhage.

Finally, knowing the relation between AA and its branches is
fundamental and crucial for both imaging and surgical interven-
tions. Herein, more studies emphasizing on the investigation of the
probable sites of the origins of all the arterial branches, including
IMA  should be conducted, and their results should be compared
with current literature.

4. Conclusion

Conclusively, it seems that anatomic variations of the origin
of the IMA  and its relationship with AA, may be actually more
common, than described in the literature, although they are not
reported yet. Such variations pose difficulties on both surgical and
diagnostic procedures that might lead to unpleasant implications.
Hence, surgeons’ deep knowledge in addition to detailed exposure
of the relationship between these adjacent arteries constitute the
cornerstone of a safe LAR and other abdominal operations.
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