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Crossed Renal Ectopia and Aorto-Occlusive Disease:
A Management Strategy

Eugene Ng, MBBS'?, Ian Campbell, MBBS', Andrew MTL Choong, FRACS, FEBVS'?,
Nigel Dunglison, FRACS’, Maged Aziz, FRACS"?

We present a rare case of a patient with aortoiliac occlusive disease on the background of type A crossed
renal ectopia, for whom open surgical intervention was required. Aortic exposure in patients with concom-
itant crossed renal ectopia can present technical challenges to the vascular surgeon. The knowledge of var-
iations in the ectopic renal blood supply is of paramount importance when performing surgery to treat this
condition and affects the choice of surgical exposure. We present and discuss the operative details of our
patient and outline an approach to this subset of patients.
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CASE REPORT

A 42-year-old female smoker presented to the Vascular de-
partment with a 10-day history of acute-onset right leg pain.
Her vascular history was significant for stable intermittent
claudication in the left leg that had been ongoing for several
years and a right great hallux ulcer secondary to trauma that
necessitated multiple courses of antibiotics.

On examination, the first and second digits of her right
foot were noted to be discoloured, with associated decreased
sensation in the affected areas. Buerger’s test was positive.
No femoral or lower extremity distal pulses were palpable. A
discernible aortic, renal, and iliac bruit were noted.

A computed tomography angiogram of the abdomen

showed severe aortoiliac occlusive disease. She was not

deemed suitable for endovascular repair. A crossed-fused ec-
topic kidney was noted in the right upper pelvis (Figs. 1-3).
The ectopic kidney was supplied by two renal arteries, one
arising from the right renal artery and supplying the upper
pole at the L2 vertebral level and another right renal artery
supplying the midpole at the L4 vertebral level. The arterial
supply of the left kidney was an artery arising from the mid-
line just above the abdominal aorta. Two renal veins were
noted, merging into a common origin with the inferior vena
cavae.

The patient consented to an aortobifemoral bypass graft.
The operation was performed under a general anaesthetic as
well as a T10- to T11 vertebral level epidural. A midline lap-
arotomy was performed with exposure of the suprarenal aorta

following left medial visceral rotation. The renal vessels were
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Fig. 1. Axial computed tomography depicting (a) crossing renal
ectopic tissue and (b) severe occlusive aortic bifurcation disease.

Fig. 2. Coronal computed tomography depicting (a) crossing renal
ectopic tissue and (b) severe occlusive aortic bifurcation disease.

identified and preserved. Urology input was requested to
identify the left ureter for the purpose of graft tunnelling. A
proximal end-to-side anastomosis with a 12x6-mm Dacron
graft was performed with 4-0 prolene, and the graft was tun-
nelled retroperitoneally, posterior to the ureters bilaterally.
Distally, bilateral common femoral artery exposure was per-
formed and an end-to-side anastomosis with 6-0 prolene was
carried out.

The patient spent two days in the intensive care unit and
was discharged on the second postoperative day to the ward.
On the third postoperative day, she complained of left leg
numbness and pain. She was noted to have a palpable left
femoral pulse but no distal pedal pulses present on the left
side. An ultrasound showed a left common femoral artery oc-

clusion distal to the left limb of the aortobifemoral bypass

Fig. 3. Coronal computed tomography depicting (a) crossing renal
ectopic tissue and (b) severe occlusive aortic bifurcation disease.

graft. Localized endarterectomy was performed and the distal
pulse was restored. The patient had an uneventful post-
operative course and was discharged from the hospital four

days later.

DISCUSSION

The earliest description of renal ectopia in the presence of
abdominal aortic aneurysmal disease was by Julian in 1956
[1]. Renal fusion and ectopia, while rare, are the most com-
mon congenital abnormalities of the kidneys. The various
forms of renal fusion are illustrated in Fig. 2. Renal ectopia
arises from the aberrant ascent of the kidneys during embryo-
logical development in the fourth to eighth weeks of ges-
tation. This can be a result of anomalies of the ureteric meta-
nephros, vascular supply, or genetic abnormalities. As the
kidneys ascend, they derive their vascular supply from the
vessels closest to them; initially the median sacral artery, then
the common iliac and inferior mesenteric arteries, and finally
the aorta. Upon reaching the normal retroperitoneal location
in the body, renal arteries and veins develop to provide vas-
cular support. In renal ectopia, aberrant vasculature arises be-
cause the ectopic kidneys maintain their associated multiple
arterial branches as they ascend, which is a reflection of the

embryological origin of the blood supply to the kidneys dur-
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ing normal development. The sites of ectopia are varied and

include the pelvic, iliolumbar, and lower chest regions [2].

Crossed renal ectopia is the second most common renal fu-
sion anomaly after horseshoe kidney, with an incidence of 1
in 1,000. Four types exist: type A, crossed renal ectopia with
fusion; type B, crossed ectopia without fusion; type C, soli-
tary crossed ectopia; and type D, bilaterally crossed ectopia.

In patients with crossed renal ectopia, the arterial blood
supply to the kidneys may range from one to six arteries that
are often abnormally located, with 75% arising from the up-
per aorta and 25% arising from the lower aorta and iliac
arteries. Venous return may also be abnormal, with the ma-
jority of return via the main right and left renal veins drain-
ing directly into the inferior vena cava. Crossed ectopia is al-
ways associated with abnormally located ureters. Regardless
of whether one or more kidneys are involved, the associated
ureters always cross the midline at the level of the distal aor-
ta or bifurcation and enter the bladder on the side of embry-
onic origin.

Generally, renal fusion and ectopia are relatively benign
conditions, associated with normal renal function in adul-
thood. The problem arises when the same patient presents for
the surgical management of aorto-occlusive disease. This re-
quires preoperative imaging to elucidate the vascular and re-
nal anatomy, planning the optimal surgical exposure of the
aortic lesion, identifying the corresponding obstructed arterial
branch, and preserving the renal blood supply with avoidance
of injury to the abnormally positioned ureters. Of particular
importance is the preservation of the renal blood supply, as

all renal and accessory arteries are end arteries with no anas-

Fig. 4. Figures A, B and C all show
the process of left medial visceral ro-
tation in stages and the single leg-
end provided applies to all figures A
to C [6].

tomoses for alternative supply if sacrificed, and renal failure
is common in the postoperative period in patients with crossed
renal ectopia.

No fixed recommendations currently exist regarding the
surgical approach in the treatment of aorto-occlusive disease
in this subgroup of patients. The majority of the literature
discusses aortic aneurysmal disease in conjunction with renal
ectopia. In these studies, an anterior midline transperitoneal
approach was most frequently used [3-5].

The largest case series on this particular subset of patients
was performed by Crawford et al. [3] in 1988, in which 17
patients with ectopic kidneys and concomitant aorto-occlusive
or aneurysmal disease were studied. This study also discussed
the surgical approach in the management of these patients. Of
note were the two cases of crossed ectopic kidneys. The sur-
gical approach was retroperitoneal with exposure of the ane-
urysm from behind and reflection of the kidney mass and
ureter upwards and to the right in one case, while the other
case involved a standard anterior midline incision.

Faggioli et al. [4] studied the technical challenges and out-
comes of 18 patients with renal anomalies and concurrent
aortic pathology. Of these patients, 10 had horseshoe kidneys,
while eight had ectopic kidneys. Seventeen patients had aortic
aneurysms and 1 patient had aorto-occlusive disease. The
choice of surgical approach was determined through the pre-
operative evaluation of the vascular anatomy. The anterior
transperitoneal approach was utilized in 16 patients and a ret-
roperitoneal/thoracoabdominal approach in the remaining two,
of which one was an ectopic kidney. The perioperative mor-

tality rate was 0%, with no renal or aortic complications at
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long-term follow-up.

In our case, the patient had type A crossed renal ectopia.
A midline anterior approach was performed, with the uti-
lisation of left medial visceral rotation.

This technique is also known as the Cattell-Mattox proce-
dure and involves the mobilisation of the left colon, spleen,
and kidney to expose the entire length of the abdominal aorta
(Fig. 4). Conversely, right medial visceral rotation is known
as the Cattell-Braasch procedure, which normally involves an
extended Kocher incision to allow for mobilisation of the du-
odenum as well. We opted for this technique to allow for op-
timal visualisation of the vascular and renal anatomy and to
facilitate operative intervention.

In summary, renal anomalies in the presence of aortic dis-
ease do not preclude aortic surgery, although careful prepara-
tion must be done before operative intervention. There are
two main aims of surgery: revascularisation to ameliorate the
effects of aorto-occlusive disease and the preservation of re-
nal function.

The approach to patients with crossed renal ectopia and
concomitant aorto-occlusive disease should thus be stepwise
and structured, involving the following steps. (1) Careful elu-
cidation of the vascular and renal anatomy, with consideration
of computerized tomography, angiography, and intravenous
pyelography. (2) Early consultation with urology for planning
the surgical management of aberrant renal vasculature in con-
junction with revascularisation. (3) The surgical approach
should be based on the vascular and renal anatomy, with the
majority of studies advocating a midline anterior transperi-

toneal approach. This approach allows for the optimal visual-

ization of the aberrant ectopic renal vasculature and also fa-
cilitates operative intervention. (4) The preservation of the re-
nal vessel and ureter supply is of paramount importance.
Surgeons should be aware of the crossing of the ureters at
the midline of the distal aorta or bifurcation, regardless of the
type of ectopia. (5) Monitoring for renal failure and general

graft complications postoperatively.
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