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Abstract

A 63-year-old male who presented with an abdominal aortic aneurysm and an incidental finding
of a horseshoe kidney intraoperatively is deseribed. Operative approach was transabdominal.
The isthmus of the horseshoe kidney which was over the inferior border of the aneurysm was
lifted upwards to give better exposure to the aneurysm. In addition to one renal artery for each:
side, there were accessory arteries to each side taking off from the aneurysm supplying the lower
polesofthe kidney and isthmus. These were reimplanted individuallyintothe graft. Postoperatively
renal function remained normal without any need for dialysis. A horseshoe kidney coexistent
with an abdominal aortic aneurysm poses two problems to the surgeon: exposure of the
aneurysm, and identification of anomalous blood supply to the kidneys and their subsequent
reimplantation to the graft. In this case, technical difficulty did not compromise the repair of the

aneurysm and the outcome of the operation.

THE INCIDENCE of horseshoe kidneys is 1 to 4 in 1000
cases'. Horseshoe kidneys occurring with aortic an-
eurysms are rarer, with less than a hundred cases
reported worldwide?®. This paper adds another case
to the growing number of reports, with the aim of
increasing the awareness of surgeons who manage
abdominal aortic aneurysms, that such a condition
may exist. Although infrequent, this presents a
technical challenge because of the abnormal anatomic
relationship between aorta and kidney, and because
of the possible anomalies in renal blood supply, which
may be involved in the aneurysmal wall. Conse-
quently, the approach to the repair of the aneurysm
would have to be modified.
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Case Report

This is a 63-year-old male who had epigastric
pains and feeling of heaviness at the lower back for
about a year. On consultation, he was noted to have
apulsating abdominal mass at the periumbilical area.
Abdominal ultrasonography showed a fusiform dila-
tation of the distal abdominal aorta measuring 4.2 cm
at its widest transverse diameter with circumferen-
tial thrombus formation. The kidneys were described
to be normal in size and echotexture. No further
imaging studies were done for the kidneys. Although
the urinalysis showed microscopic hematuria (8 to 12
per high power field), the serum creatinine was nor-
mal (0.8 mg/dL).

The aneurysm was approached transperitoneally.
A 4 cm fusiform dilatation of the aorta below the renal
vessels was seen. Initial dissection was carried out in
the usual manner. However, a firm to doughy elon-
gated structure was noted to cross the main body of
the aneurysm. Further dissection revealed this to be
the isthmus of a conjoined or “horseshoe” kidney. The
associated anomalous arterial supply was also identi-
fied. The technique for resection of the aneurysm was
subsequently modified. The isthmus was further
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mobilized and lifted upwards to expose the lateral side
of the aneurysm with the take-off of the accesory renal
arteries, one to each side. The inferior mesenteric
artery was also identified (Figure 1).

Figure 1. The isthmus of the horseshoe kidney (arrow)
bridging over the main body of the aneurysm.

After proximal and distal controls, repair was
carried out according to the concept of
endoaneurysmorrhaphy using a size 16 Dacron graft.
The graft was drawn beneath the horseshoe kidney.
The accessory renal arteries were reimplanted indi-
vidually end-to-side to the graft using a Carrel patch.
The occluded inferior mesenteric artery was subse-
quently ligated. The retained part of the aneurysmal
sac was closed over the aortic graft (Figure 2).

Figure 2. The aortic graft in place under the isthmus of the
horseshoe kidney.

The postoperative course of the patient was un-
eventful. His renal function remained normal. The
patient was discharged asymptomatic on the tenth
postoperative day.
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Discussion

Horseshoe kidneys have a 0.25% incidence.! Its
association with an abdominal aortic aneurysm is an
even rarer occurrence. Bietz reviewed 32 cases re-
ported until 1974.% Literature search from 1977 until
1993 showed 22 case reports and series involving a
total of 64 patients, including a 81-year review (1960
to 1991) from the Cleveland Clinic which reported 19
patients.?

Despite this rarity, the occurrence of horseshoe
kidneys, or any other anatomic anomaly for that
matter, must be anticipated by the surgeon who
manages an abdominal aortic aneurysm, as this can
create technical difficulties in its repair.

There are two major problems encountered dur-
ing the repair of an abdominal aortic aneurysm in the
presence of a horseshoe kidney: exposure of the aorta
and preservation of the renal arteries.*

Horseshoe kidneys present several anatomic
anomalies that compromise good exposure during
aneurysmal repair. Normal kidneys complete their
ascent and medial rotation by the eighth embryologic
week while fusion of the metanephric blastema re-
sults in horseshoe kidneys. These are linked at the
lower poles in 95% by the isthmus, which is usually of
bulky parenchymatous tissue with its own blood sup-
ply; others may be just a flimsy midline structure
made up of fibrous tissue.! Ascent is arrested when
the isthmus reaches the inferior mesenteric artery.
Thus the isthmus normally lies opposite the fourth
lumbar interspace anterior to the common iliac ves-
sels. The pelves are also directed anteriorly since
medial rotation is prevented. Lastly, the ureters
overlie the isthmus,® which could be injured during
dissection. This typical presentation of horseshoe
kidneys was found in this patient.

In 60 to 80% of cases, blood supply, in addition to

~renal arteries, is via multiple and aberrant segmental

vessels.%™®  This can be classified as follows, with

almost equal incidence:?

1. one renal artery for each kidney

2. one renal artery, for each kidney with an aortic
branch to the isthmus (slightly more common)

3. two arteries for each kidney with one renal isth-
mus artery

4. two arteries for each kidney with one or more
arising from the iliac arteries, including the isth-
mus branch

5. multiple renal arteries, sometimes too numerous
to count, originating from the aorta and mesenteric
and iliac arteries.®

In this case, in addition to one renal artery to each
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kidney, there were two accessory arteries arising
from the aorta which supplied each kidney, one on
each side. There was no artery to the isthmus.
Venous abnormalities are less extensive and usu-
ally do not impede exposure of the aorta.
The diagnosis of horseshoe kidneys may be ar-
rived at through the following:

1. symptoms and signs- 30% are asymptomatic and
may just present as an abdominal mass,' but
because of its predilection to infection, stones and
hydronephrosis, it may produce periumbilical or
flank pain, urinary tract infection, irritative void-
ing symptoms, or hematuria.® Such symptoms
were absent in this patient except for the micro-
scopic hematuria which was detected
preoperatively.

2. ultrasound or CT scan - these significantly im-
prove the chances of detection,’® but the
ultrasonogram donein this case did nothelpinthe
diagnosis. ‘A postoperative reevaluation done
could not also delineate the horseshoe kidney.

magnetic resonance imaging*

. duplex scanning*

radionuclide renal scan - the isthmus may be seen

but this is not likely to be performed unless the

diagnosis is already suspected.’®

6. excretoryurograms-diagnosticinonly one-halfof
cases.!! :

7. aortography - this is not performed routinely for
aortic aneurysms in many centers.!

o @

If diagnosed preoperatively, aortography and se-
lective renal arteriography must be performed to
delineate the blood supply'? which is anomalous in 60
to 80%. If the arteries are multiple, selective
cannulation of the aortic branch arteries may be
useful both for intraoperative localization of arteries
and identification of safe planes through which to
operate.*

If the horseshoe kidneys are found
intraoperatively, on-table arteriography to identify
accessory renal arteries coming off the aneurysm may
be done.” This is done by injecting 40 ml of contrast
agentinto the temporarily-occluded aorta proximal to
the aneurysm. The surgeon did not find this neces-
sary as the renal and accessory arteries were identi-
fied easily.

The surgical approach may either be
thoracoabdominal* or transabdominal.® The
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transabdominal approach was more than sufficient in
this case; the exposure was further increased with the
horseshoe kidney reflected upward with aloop around
the isthmus. Alternatively, the isthmus may be
divided.® Urine leakage from the transected edges of
the renal isthmus is rare if the raw surface is covered
and sealed with tough renal capsule.

Critical renal arteries may be reimplanted indi-
vidually if they arise from the aneurysmal aorta' and
if they are of sufficient size. Multiple renal arteries
may be reimplanted using a Carrel patch.?
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