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Abstract

Abdominal aortic aneurysms after a kidney
transplant are becoming treated more frequently
owing to the extension of renal transplant in
severely arteriosclerotic older patients. Renal
transplant recipients with autosomal dominant
polycystic kidney disease are prone to develop
abdominal aortic aneurysms. We present the case
of a ruptured abdominal aortic aneurysm that
occurred in a renal transplant patient with
autosomal dominant polycystic kidney disease. The
patient was treated with emergency endovascular
repair because open surgery could not be
performed successfully owing to the presence of
massive polycystic native kidneys and a liver that
was occupying the entire peritoneal cavity. His
postoperative course was uneventful without
complications. The important lessons to be learned
from our case are 2-fold: (1) Autosomal dominant
polycystic kidney disease renal transplant recipients
should be screened annually for abdominal aortic
aneurysms to prevent ruptures and (2), emergency
endovascular repair may be a preferred treatment
in renal transplant recipients owing to its low
surgical risk and success.
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Introduction

Autosomal dominant polycystic kidney disease
(ADPKD) is a common, slowly progressive
hereditary disorder that usually leads to end-stage
renal disease.!? The crucial pathogenic mechanism
behind ADPKD is the excessive proliferation of renal
epithelial cells that replace most of the functional
tissue. This replacement eventually results in
enlargement of the kidneys and ultimately, in renal
failure. In ADPKD, the kidney tubules also secrete
higher levels of matrix metalloproteinase, whose
function is to cleave the constituents of the
extracellular matrix. Autosomal dominant polycystic
kidney disease patients therefore are prone to
develop vascular cerebral aneurysms and abdominal
aortic aneurysms (AAA). The aneurysms develop
after the breakdown of the extracellular matrix
owing to excessive proteolytic activity by matrix
metalloproteinase, which leads to potential arterial
wall ruptures.3

In abdominal and heart transplant patients, AAA
expand more rapidly than in nontransplant
individuals for reasons that are unclear.®
Consequently, transplant patients show higher rates
of AAA ruptures, which carry a high risk of death for
2 reasons: (1) the impairment of the immune
surveillance deriving from life-long immuno-
suppression  (which  significantly  increases
preoperative morbidity and mortality) and (2); the
risk for surgery-related ischemic injury to the renal
graft owing to a solitary arterial supply and lack of
collateral circulation.” When rupture does occur,
emergency surgery should aim not only at providing
effective aortic replacement but also, at minimizing
ischemic damage to avoid deterioration of renal
function and graft loss. To reduce the ischemic time
of the renal graft in course of open surgery (namely,
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the traditional approach), several methods have been
described. For example, the use of temporary shunts,
extracorporeal circulation, and local or general
hypothermia are performed methods; however, the
effectiveness of these procedures remains
questionable. In fact, a recent survey of the literature
shows that AAA repair in renal transplant recipients
can be safely undertaken without protection of the
transplanted kidney.?

Possible surgical approaches done in this setting
are open and endovascular (EVAR). In renal
transplant recipients with AAA, open surgery
remains the treatment of choice; however, EVAR may
represent the optimal treatment in patients who do
not present any contraindications to the endoscopic
approach.® Here, we report the case of successful
endoscopic treatment of a ruptured AAA that
occurred in a kidney transplant recipient who had
received a transplant for ADPKD-related end-stage
renal disease.

Materials and Methods

A 59-year-old man was referred to our unit for
abdominal pain, hypothermia of his left lower limb,
and acute renal failure (creatinine 353.6 umol /L, urea
38.55 mmol/L). The patient had received a deceased
donor renal graft 3 years earlier, which was followed
by immediate normalization of his renal function test
results. During the 3-year follow-up, the patient was
healthy, with no complications while regularly seen
at the outpatient clinic.

Color-Doppler ultrasound of the kidney graft did
not show any pathological findings; however, the
presence of a previously unknown 4.5-cm long AAA
was detected, which was confirmed by a subsequent
computed tomography (CT) scan (Figure 1). The CT
scan also showed a retroperitoneal hematoma
involving the psoas muscle on the same side of the
graft, while communicating with the AAA.
Moreover, there was a large polycystic liver
associated with native polycystic kidneys that
occupied the entire peritoneal cavity (Figure 2).
During hospitalization, the patient’s blood pressure
and heart rate remained stable within normal
values, while his serum creatinine increased to
39072.8 umol/L. The lower left limb became
ischemic while no abnormality was observed in the
contralateral limb. Importantly, there was no
previous intermittent claudication or other signs of
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Figure 1. CT Scan Showing the 4.4-cm Infrarenal Abdominal Aortic Aneurysm
Associated with Retroperitoneal Hematoma (Shown By Yellow Line)

Figure 2. A Coronal Plane CT Scan Showing an Enlarged Right, Native Kidney
That Precluded an Open Laparotomic Approach

lower limb ischemia reported by the patient.
Emergency treatment was required because of the
indication of signs of a ruptured AAA, rapidly
deteriorating renal graft function, and limb ischemia
that were represented by a hematoma in the posterior
region of the aorta.

Based on imaging, open surgery was considered
to be of high risk owing to (1) the challenge of
preserving the transplanted kidney; (2) the presence
of massive cystic organs and (3); adhesions and
altered anatomy.”!® Overall, a retroperitoneal
approach to the abdominal aorta was not possible
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owing to the presence of a para-aortic hematoma and
preserving the transplanted kidney. Therefore, we
opted for an endovascular approach that presented a
better platform for treatment.

Treatment of the AAA was approached with a
bilateral femoral incision using local anaesthesia.!!
Antibacterial prophylaxis was achieved via 1 injection
of intravenous antibiotics. The main aortic graft
(AneuRx, Medtronic, Inc., Minneapolis, MN, USA)
was placed between the origin of the superior
mesenteric artery, cranially, and the site of the
anastomosis, between the artery of the renal graft and
the common iliac artery of the recipient, caudally
(Figure 3). We then removed the introducer sheath to
obtain antegrade perfusion of the transplanted kidney
and positioned the opposite branch on the right side.
Angiographic control showed appropriate blood flow
without leaks, through the endo-prosthesis, while
maintaining proper perfusion of the renal graft.

His postoperative course was uneventful, and he
was discharged 4 days after surgery. A control CT
scan confirmed correct positioning of the endo-

Figure 3. 3-Dimensional CT Scan Showing the Prosthesis Positioned to
Preserve Kidney Vascularization

prosthesis, complete hematoma exclusion, and
complete perfusion of the transplanted kidney. Renal
support was necessary only during the first week
after the procedure, after which renal function
progressively improved. Six months after treatment,
the patient was in a good general health with serum
creatinine level of 176.8 umol /L.

Discussion

Invasive open surgery is the typical treatment for an
AAA; however, in kidney transplant recipients, it is
still debated whether or not EVAR should be
preferred to the open approach. Emergency
endovascular repair has the theoretical advantage of
minimizing interruption of the blood flow within the
artery of the renal allograft, whose ischemic time is
limited to the time that the aortic graft is ballooned
into place.” Moreover, further potential advantages
of EVAR include selecting the side for the main body
deployment of the aortic graft,'> and a significant
reduction in surgical stress on the patient when
compared to open surgery.® On the other hand,
EVAR requires injection of contrast media, which
may stimulate contrast-induced nephropathy,
especially if the renal functional reserve is limited (as
can occur in renal transplant recipients). Thrombosis
or embolization of the renal allograft artery from
debris detached from the AAA sac'?>!3 also may
complicate EVAR procedures. In our case, open
surgery was not a practical or optimal option because
median and retroperitoneal approaches were not
feasible for the above-mentioned reasons; thus,
EVAR became mandatory.

Renal transplant patients affected by ADPKD
deserve annual AAA screenings to prevent rupture
and emergency surgery. Abdominal aortic
aneurysms with a diameter greater than 5.5 cm
represent the cutoff value, above which, AAA repair
becomes mandatory. All attempts to repair smaller
AAA through an endoscopic approach in fit patients,
do not seem to have any effect on the overall
outcome. This idea also has been proposed by others
regarding renal transplant patients tout court.'* The
role of matrix metalloproteinases in the progression
of AAA has, in fact, been demonstrated in animal
models and clinical studies.? It also is well known
that an association between ADPKD and AAA exists;
however, no precise data regarding its actual
incidence have been determined, with only rare cases
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reported in the literature.>!>18 For example, Lacombe
reported a series of 18 kidney transplant recipients
with AAA who were treated with aortic open surgery
with only 1 of them was affected by ADPKD."

Conclusions

This case study provides the necessary evidence to
understand the importance of alternative emergency
surgical procedures for treating AAA in patients
displaying the risk of open surgery. We also show the
importance of annual screenings for AAA in patients
with ADPKD who have undergone renal transplant
surgery to prevent the need for emergency surgery
owing to a rupture. The EVAR procedure provides
an equally successful treatment option for AAA in
susceptible patients without the risk that is involved
with the other treatment options in these situations.
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