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An unusual case of left renal artery compression: a rare type
of median arcuate ligament syndrome
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Abstract Compression from median arcuate ligament

was observed during multidetector 64-row computed to-

mography in a Caucasian 30-year-old female. The patient

was referred for examination to exclude anatomical

pathologies causing hypertension. The examination

demonstrated that left renal artery, which had its origin in

the chest (at the level of upper one-third of Th12), was

compressed as it passed by median arcuate ligament of the

diaphragm. In addition, aortic compression and kinked

shape was also revealed.
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Introduction

Median arcuate ligament syndrome (MALS), commonly

called celiac artery compression syndrome (CACS), is a

condition attributed to compression of celiac trunk (CT)

and possibly celiac ganglia by median arcuate ligament

(MAL). This pathology is accompanied by demonstrable

lateral (poststenotic) dilatation of celiac trunk and resulting

in a characteristic hook-shaped contour of the vessel [7]. It

is a frequent finding in imaging studies performed for

screening or diagnostic purposes. Most of the patients

showing radiological features of this syndrome have no

symptoms related to celiac trunk compression [5, 8]. A

review of literature reveals that the prevalence of the

syndrome is two per 100,000 patients and a female to male

ratio is 2–3:1 [12]. It rarely causes ischemia or decreased

blood flow to abdominal organs, leading to pain [4, 6].

Arterial constriction by the diaphragmatic crura has also

been reported to involve multiple vessels [2, 9]. Symptoms

of these pathologies are related to entrapped vessels.

We report the first case of coexistent compression of

both left renal artery and aorta by median arcuate ligament

with kinked aorta. This pathology was revealed in com-

puted tomography angiography of the abdomen. The pa-

tient was referred for the examination due to hypertension.

Case report

A 30-year-old Caucasian female was admitted to the

nephrology out-patient clinic of our hospital due to hy-

pertension. She was referred to radiology department for

abdominal computed tomography angiography to exclude

anatomical pathology which may have resulted in hyper-

tension. Computer tomography angiography (CT-64-row

MDCT scanner, LightSpeed VCT, GE, Waukesha, Wis-

consin, US) revealed numerous arterial anomalies. Tho-

racic aorta was kinked and compressed by the MAL

(Figs. 1, 2, 3, 4). It measured 8 mm in diameter at the point

of narrowing, which equals to 40 % of its lumen. From the

kinked part of the aorta, left renal artery (LRA) had its

origin in the thorax, at the level of upper one-third of Th12

(Figs. 2, 3, 4). This vessel also was constricted in its origin

by MAL (Figs. 2, 3). In abdomen, the left renal artery had

segmentally arcuate and tortuous shape (Figs. 1, 2). The

LRA lumen decreased to 2 mm in diameter at the point of
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narrowing which equals to 60 % (Figs. 2, 3). In addition,

CT arose also in the thorax at the level of upper one-third

Th12, but it was not affected by stenosis (Figs. 3, 4). Due

to thoracic aorta kinking origins of CT and LRA were

10 mm away from each other, which lead to 3 mm distance

perpendicularly. Stenosis of the abdominal aorta was not

detected and the vessel measured 13.5 mm in diameter at

the level of right renal artery’s (RRA) origin.

Comparatively, the lumen of the RRA measured 4.5 mm in

diameter and was free of any abnormality. Level of origin

was typical (L2). The distance between origins of LRA and

RRA amounted to 62 mm. There were no thoracolumbar

vertebral anomalies. No surgical procedure has been per-

formed due to patient’s disapproval. For such a reason,

pharmacological treatment was introduced.

Fig. 1 Abdominal computed tomography angiography, volume ren-

dering. a Anterior view, b posterior view. Arrow origin of left renal

artery, AA abdominal aorta, CT celiac trunk, IVC inferior vena cava,

LRA left renal artery, RRA right renal artery, TA thoracic aorta

Fig. 2 Abdominal computed tomography angiography, planar recon-

struction. Arrow origin of left renal artery. AA abdominal aorta, LRA

left renal artery, TA thoracic aorta

Fig. 3 Abdominal computed tomography angiography, transverse

scan. AA abdominal aorta, CT celiac trunk, LRA left renal artery
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Discussion

The MAL is a tendinous band that connects the medial

borders of the diaphragm crura on either side of the aortic

hiatus. It is commonly located posterior and superior to the

origin of the CT. The ligament is highly variable, with its

appearance ranging from a well-defined ligamentous mass

to an amorphous area of connective tissue [5]. Usually, the

MAL crosses the aorta at the level of L1; therefore, it is

located above the origin of the CT. However, in 10 to 24 %

of the overall population, inadequate caudal migration of

the artery during embryogenesis or low insertion of the

ligament produces compression of the proximal part of the

CT [4, 7].

The diaphragmatic crura have also been reported to

cause extrinsic compression of the aorta, mesenteric ar-

teries, lumbar arteries and both renal arteries [2, 5, 8, 9].

The celiac trunk compression is much more common than

others; however, more than one artery can be involved in

some patients [9]. There have been isolated cases reported

in which the MAL compressed both the CT and superior

mesenteric artery (SMA) [9]. Our patient’s examination

demonstrated stenosis of the vessels caused by the MAL.

The thoracic aorta as well as the LRA was compressed by

the MAL, but diameter of lumen of the CT was unchanged.

Secondary to compression, aorta had kinked shape. This

configuration of vessels and stenosis configuration makes

our patient’s case exceptional.

Anatomic variations of the celiac trunk are frequent and

may be related to its origin and its collaterals. Usually, CT

originates from abdominal aorta at the level of the upper

one-third of the first lumbar vertebra. However, studies

reveled that CT was found to originate between the upper

one-third of Th11 and middle one-third of L2 [10–13]. In

our patient, CT arose at the level of upper one-third Th12,

but it was not affected by stenosis. Several cases of unusual

origin of the celiac trunk in the thorax were reported and

also did not reveal compression of CT nor stenosis at the

level of aortic hiatus and MAL [10–12].

Coexistence of a coarctation of thoracic aorta with

supradiaphragmatic origin of the celiacomesenteric trunk

(CMT) was presented by Lee et al. [11]. The descending

aorta at the level of Th11 demonstrated severe focal

stenosis, but neither thickening nor enhancement of their

walls was found. The CMT originated just above the

stenosis. Authors presumed that the atypical high origin of

the CMT is related to the stenosis of aorta in fetal devel-

opment. In Lee et al.’s [11] opinion, an isolated vascular

abnormality of a descending aorta may be congenital or

acquired in course of inflammatory disease such as

Takayasu arteritis [11].

Renal artery entrapment by the diaphragmatic crus was

first described by D’Abreu [3] who reported two cases

proven by surgery in 1962. Since its first description, only a

few cases have been reported in the literature [1, 9, 15, 16,

19]. However, none was accompanied by stenosis and

kinked aorta. Such configuration may secondarily predis-

pose to development of atherosclerosis at the wall of the

surrounding arteries. Thony et al. [17] have reported that

renal artery entrapment should be suspected each time an-

giography shows a renal artery parallel to the aorta in the

proximal part of its course. Our findings confirmed this

observation. Usually, renal artery compression is caused by

fibres forming part of the crus of the diaphragm or the psoas

muscle impinging on the renal artery by verticalisation of

the root of the renal artery [16, 19]. This results in its

stenosis and arcuate or tortuous course. This anomaly is also

associated with a high origin of the renal artery from the

aorta and is more common on the left side. The mechanism

evoked is an anomaly of the kidney migration [16].

In cases of renal artery compression by the MAL, pa-

tients usually suffer from hypertension [5]. Renal artery

stenosis accounts for about 1 % of patients with hyper-

tension, but its incidence rises to 30 % in cases of refrac-

tory hypertension. The two major causes are

atherosclerosis and fibromuscular dysplasia. Extrinsic

compression of the renal artery by the diaphragmatic crura

is a very rare cause of hypertension [5].

The diagnosis of median arcuate ligament syndrome can

be established with several different imaging modalities

such as conventional angiography, CT angiography (CTA),

MR angiography (MRA), Doppler US and intravascular

ultrasound (IVUS) [9, 14]. Since MALS was first de-

scribed, a number of different treatment options have been

explored. Currently, the most popular option of treatment is

by laparoscopic division of the MAL [18].

Fig. 4 Abdominal computed tomography angiography, planar recon-

struction. AA abdominal aorta, CT celiac trunk, LRA left renal artery
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Understanding the topography and variations of the

abdominal vessels is important for diagnosis and treatment.

To the best of our knowledge, the left renal artery and

aortic entrapment caused by compression created by me-

dian arcuate ligament coexisting with kinking aorta has not

been previously reported. It makes this case particularly

important especially in surgery and diagnosis of

hypertension.

Conflict of interest The authors declare that they have no conflict

of interest.

Open Access This article is distributed under the terms of the

Creative Commons Attribution 4.0 International License (http://

creativecommons.org/licenses/by/4.0/), which permits unrestricted

use, distribution, and reproduction in any medium, provided you give

appropriate credit to the original author(s) and the source, provide a

link to the Creative Commons license, and indicate if changes were

made.

References

1. Baguet JP, Thony F, Sessa C, Mallion JM (2003) Stenting of a

renal artery compressed by the diaphragm. J Hum Hypertens

17:213–214

2. Curl JH, Thompson NW, Stanley JC (1971) Median arcuate

ligament compression of the celiac and superior mesenteric ar-

teries. Ann Surg 173:314–320

3. D’abreu F, Stricland B (1962) Developmental renal-artery

stenosis. Lancet 2(7255):517–521

4. Escárcega RO, Mathur M, Franco JJ, Alkhouli M, Patel C, Singh

K, Bashir R, Patil P (2014) Nonatherosclerotic obstructive vas-

cular diseases of the mesenteric and renal arteries. Clin Cardiol

37:700–706

5. Gaebel G, Hinterseher I, Saeger HD, Bergert H (2009) Com-

pression of the left renal artery and celiac trunk by diaphragmatic

crura. J Vasc Surg 50:910–914

6. Gielecki J, _Zurada A, Sonpal N, Jabłońska B (2005) The clinical
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