
Introduction
Vertebral attachments of diaphragm are called as
crura.[1,2] At the caudal portion, the tendinous part of the
right and left crus attaches to the first three and two lum-
bar vertebrae respectively.[2,3] Above the celiac trunk, the
two crura conjoin to form an arch called as median arcu-
ate ligament.[3] Anomalies and variations of diaphragmat-
ic crus are usually asymptomatic.[3] Duplication is the
most commonly reported variation of diaphragmatic
crus and reported to be usually on the right side.
However, the discontinuity between the crura of the
diaphragm and lateral arcuate ligament has been defined
as a normal variant. Herein, we report a rare anatomical
variation related with diaphragmatic crus and the course
of renal artery. 

Case Report
A 55-year-old man presented to the emergency depart-
ment with complaints of sudden and severe chest pain. On
initial examination, myocardial ischemia and aortic dissec-
tion were thought previously in the differential diagnosis.
The blood pressure of the patient was 150/80 mmHg.
Following the electrocardiogram and the blood tests,
patient underwent a CT angiography with a 64-slice scan-
ner (Toshiba Aquilion 64, Toshiba Medical Systems,
Tokyo, Japan). One hundred cc nonionic contrast materi-
al was administered through an antecubital venous

catheter. Scanning was performed from the top of the aor-
tic arch to the bifurcation level of femoral arteries.
Multiplanar reformatted and three-dimensional images
were created. A dissection extending from the root of aorta
to the iliac arteries were detected. There was an accessory
right renal artery originating from the true lumen that was
feeding the lower pole of right kidney. However, the right
main renal artery, originating from the false lumen, was
crossing between the muscle fibers of the right diaphrag-
matic crus along its course (Figures 1 and 2). The origin
level of right renal artery was at the level of L1.
Additionally, renal artery was compressed with the fibers
of diaphragmatic crus (Figure 3). The left renal artery was
normal. Patient underwent an emergency operation but
unfortunately had died.

Discussion
Variations that may affect the relationship of renal artery
and diaphragmatic crus is limited and generally have
been reported in renal artery entrapment cases.[4,5] For
example, in a cadaveric dissection, Shruthi[6] reported a
renal artery which was passing posterior to the crus of
the diaphragm. In 1924, Guinane[7] reported a case in
which enlarged right crus was pierced by the right renal
artery. Renal artery, in that case, was entirely covered by
the muscular fibers of the crus. Martin[8] defined a right
renal artery passing through a cleft in the right crus of

Renal artery piercing the diaphragmatic crus

Kaan Esen , Yüksel Balc›

Department of Radiology, School of Medicine, Mersin University, Mersin, Turkey

İDİD

Abstract

The anatomical variations of renal artery related with number, branching pattern and origin level have been well described.
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diaphragm in 1971. Renal artery was at its normal level
and there was a separation persisted into the muscular
portion of the crus for a distance of 4 to 5 cm, so that two
separate bundle of muscle fibers could be distinguished.
Our case showed similarity to the one described by
Martin,[8] however was detected with CT angiography. 

The renal artery in our case was piercing the crus at its
normal level and compressed by the crus of the diaphragm
where it was passing. At the caudal portion of renal artery
there were two separate crura. Herein, one can say that
this might also be entitled as an accessory or duplicated
crus. Different forms of duplication in cadavers have been
described. Sirasanagandla et al.[2] reported a duplicated
crus which were widely and completely separated. In
another case reported by Vadgaonkar et al.,[1] the accesso-
ry right crura arosing from the right psoas major were sep-
arated from the normal crus by an interval of 0.7 cm
throughout its length except distal attachment. The terms
of partial or complete separation have been used by differ-
ent authors. In the light of previous definitions, a cleft in
the right crus may be used rather than a duplicated crus
for the present case because of the position of renal
artery.[8] Although there was a separation of the crus, this
was not complete and both of the distal ends were
attached to L2 and L3 vertebrae consecutively.

The diaphragm start developing during 4th to 12th
weeks of embryonic life and classified as costal and crur-
al. The crural diaphragm develop from myoblasts grow-
ing into the dorsal mesentery of the esophagus.[1,3,9]

However, the kidney reaches its location between the
6th and 9th weeks and renal arteries arise from lateral
splanchnic arteries during the development of
mesonephric kidney.[10] As the kidneys migrate, they are
vascularized by a succession of transient aortic sprouts
that arise at progressively higher levels.[10] Various mech-
anisms have been defined to explain the anomalies of
diaphragm, kidney and its vasculature. Partial duplica-
tion of the diaphragm that may involve the crura is
thought to result from improper timing in the interac-
tion of the lung buds and septum transversum.[3]

Considering the time of formation of the crus and renal
arteries, the arrangement of this variation might also be
related with the timing of renal arteries’ occurrence at
their normal localization. Therefore, the position of
renal artery and the cleft of the diaphragmatic crus sug-
gest that renal artery forms before diaphragmatic crus.

Conclusion 
The clinical importance of this variation is the potential of
causing renal artery entrapment which is an infrequent
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Figure 1. Coronal maximum intensity projection (MIP) CT image shows
the stenosis of right renal artery (arrow). Note the dissection of aorta
(arrowhead).

Figure 2. Renal artery piercing the diaphragmatic crus on sagital MIP
image (arrow).

Figure 3. Axial MIP CT image shows the entrapment and critical steno-
sis of right renal artery (arrow). Note the ostial compression of left renal
artery with left diaphragmatic crus and the nonenhancing upper pole of
right kidney.



cause of renovascular hypertension.[6] Thony et al.[5] classi-
fied the entrapments as ostial and truncular with respect to
the length of compression at which renal artery is in nor-
mal precrural localization. While the retrocrural and tran-
scrural course of renal artery is very rare, a classification of
entrapments with respect to renal artery course may also
be defined. Although we did not have a chance to explore
a relationship between the hypertension and renal artery
stenosis in our case, this entity has a clinical interest. We
suggest using cross-sectional CT angiography imaging to
evaluate the variations that are under risk of compression.
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