
Introduction

Renal artery embolization (RAE), firstly described in
1969 by Lalli AF and Peterson N, was above all indica-
ted in the symptomatic treatment of the hematuria and
in the palliation of metastatic renal cancer (1, 2). 

With technical advances and growing experience, the
indications have broadened to include conditions such
as vascular malformations, medical renal disease, an-
giomyolipomas and preoperative infarction. The intro-
duction of smaller delivery catheters and more precise
embolic agents has drastically improved the morbidity
associated with this technique (3). 

However, opinions on the role of preoperative RAE
in the management of patients with renal clear cells car-
cinoma are controversial (4). 

Although a significant number of studies on RAE are
reported in these patients, there is no consensus on the be-
nefits and morbidity associated with the procedure (5, 6). 

Most proponents of preoperative RAE cite the faci-
litation of nephrectomy through decreased operative
blood loss, ease of dissection secondary to oedema in tis-
sue planes and decreased operative times (7). 

It is likely that RAE is underutilized perhaps becau-
se of a lack of prospective randomized studies demon-
strating these potential benefits (8). 

The aim of this report is to demonstrate the utility
of RAE in the dissection of gross renal neoplasms and
in blood loss and operative times reduction.

Case report

A 45-years- old female was admitted to our Surgical Unit because
of fever, severe anaemia (Hb:7,6 g/dl), weight loss and macroscopic
hematuria. 

The admission CT total body showed a gross neoplasm (about
mm 87 x 102) of the left kidney with intralesional vascularization
associated to renal and paraortic lymphadenopathy (Fig. 1). The pa-
tient underwent to arteriography which showed an eteroplastic neo-
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plasm and then to embolization of the distal branches of division of
renal artery by metal coils (Fig. 2) such to allow surgical clamping
and ligation during the subsequent nephrectomy without hindran-
ce by metallic coils in the renal artery trunk (Fig. 3).

24 hours later a left nephroureterectomy was performed; howe-
ver, the neoplasm was tightly sticking to the diaphragm so that it was
required its removal en bloc with a small portion of this muscle. Af-
ter paraortic lymphadenectomy, a drain in left renal space was inserted.

Intraoperative blood loss was of about 100 ml and the patient
didn’t need of blood transfusions. The postoperative period was com-
plicated by left apical pneumothorax, without needing a chest drain
and by a left basal pneumonia with a small layer of ipsilateral pleu-
ral effusion, healed by antibiotic therapy targeted.

The abdominal drain was removed three days later (daily drai-
ned serous fluid was about 20 ml) and the patient discharged in 7th

post-operative day.

The histological diagnosis was kidney clear cells carcinoma with
a diameter of 12 cm, confined to renal parenchyma (pT2b, pN0, G3,
Stage II according to AJCC 2010); Gerota’s fascia, margins of the sur-
gical resection and twelve lymphnodes removed were free (Fig. 3).

The patient didn’t undergo adjuvant chemotherapy, but only a
close oncological follow-up.

Discussion

Renal artery embolization (RAE) , is above all utili-
zed in malignant neoplasm, including infarction befo-
re nephrectomy, prevention or treatment of acute tumor
hemorrhage and in palliation. 

Fig. 1 - CT total body showing a gross neoplasm (about
mm 87 x 102) of the left kidney with intralesional vascu-
larization, renal and paraortic lymphadenopathy. 

Fig. 2 - Embolization of the distal branches of division of
left renal artery, performed 24 hours before nephroure-
terectomy. 
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The rationale for renal artery embolization palliation
is reduction of tumor bulk and providing symptomatic
relief in patients with unresectable renal carcinoma or po-
tentially resectable lesions in patients considered to be
poor surgical candidates.

End-stage renal disease in hemodialysis, post-tran-
splant severe nephrotic syndrome, hematuria and in-
tractable pain, are some conditions that can benefit from
complete renal artery embolization, because this proce-
dure provides symptomatic relief by obliteration of re-
nal function, avoiding the morbidity and mortality as-
sociated with nephrectomy (9, 10).

RAE is also indicated in order to prevent he-
morrhage from angiomyolipomas, eliminating the need
for blood transfusion (11).

Before this procedure, it’s recommended prophylactic
antibiotic coverage. Moderate sedation and administration
of local anesthetic to the access site is typically adequa-
te, although some authors find that the procedure can
be performed more expeditiously and safely under ge-
neral anesthesia (12).

Vascular access is generally obtained via either the ipsi-
lateral or contralateral common femoral artery using an
18 or 19 Gauge puncture needle via a single-wall (mo-
dified Seldinger) puncture technique. If the femoral ar-
teries are occluded, an alternative access site, such as the
axillary or brachial artery, may be necessary (13). 

Several types of materials are available for transcatheter
renal artery embolization, including metallic coils, scle-
rosants (liquids), and particulate embolic material. Me-

tallic coils may be composed of stainless steel, platinum,
or nitinol, and some incorporate synthetic fibers for pro-
moting thrombogenicity. 

Particulate embolization agents can be composed of
either biodegradable (gelfoam) or permanent materials,
such as polyvinyl alcohol (PVA) and embospheres.

Liquid agents include N-butyl-2-cyanoacrylate
(NBCA) glue, 98-99% ethanol, ethibloc, bucrylate, So-
tradecol foam, and lipiodol (13). 

It must be performed a complete aortogram to eva-
luate for additional arteries that may be supplying the
tumor or accessory renal arteries.

Several renal artery techniques can be performed, such
as partial renal artery embolization, superselective em-
bolization or total embolizazion.

Partial renal artery embolization techniques are
used when it is desirable to eliminate vascular supply to
a portion of the kidney with the goal of minimizing the
destruction of functioning kidney. This can be accom-
plished by selective catheterization of segmental/lobar re-
nal artery branches supplying a lesion. Embolization of
such arteries may cause segmental infarcts of the kidney.
Alternatively, superselective embolization can provide con-
trolled occlusion of specific minuscule renal artery
branches that feed a lesion, with minimal compromise
of surrounding normal vascularization.

On the other hand, the goal of total embolization is
complete obliteration of renal function or elimination
of blood supply to tumors that involve a large portion
of the renal parenchyma (14).
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Fig. 3 - Kidney clear cells carcinoma
(pT2b, pN0, G3, Stage II according to
AJCC 2010); the margins of the sur-
gical resection and the lymphnodes re-
moved were free.
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The benefits of renal artery embolization before neph-
rectomy for renal cell carcinoma include immunologic
response and decreased tumor size and vascularity, the-
reby enabling less extensive surgical resection and in-
traoperative blood loss. In addition, embolization results
in oedema of the kidney and tumor, which facilitates its
resection (15). 

Schwartz et Al suggest that the optimum delay to sur-
gery after RAE is 24-48 hours to maximize the benefits
of tissue oedema, to allow the surgeon to proceed befo-
re collateral vessels formed and to minimize the period
of post-infarction syndrome (8). 

However, May et Al indicate that preoperative renal
artery embolization does not improve the survival of pa-
tients after surgery in renal cell carcinoma (16). 

Complications such incomplete embolization, coil mi-
gration, and groin hematomas occur in less than 2% of
patients after RAE.

Inadvertent nontarget embolization can result in spi-
ne, lower extremity, and bowel infarction. Similarly, lar-
ge embolization agent reflux associated with subselecti-
ve techniques resulting in loss of renal function kidney
and PVA embolization causing pulmonary embolism and
hypertension are other known adverse outcomes of re-
nal artery embolization. 

Overall, the incidence of infection related to renal ar-

tery embolization is very low (15). Also uncommon af-
ter renal artery embolization for tumors is necrosis re-
quiring percutaneous drainage (17).

Post-infarction syndrome is a very common occur-
rence after renal artery embolization, particularly with
complete embolization, for which over 90% of patients
are afflicted. The syndrome is generally mild and con-
sists of flank pain, fever, nausea or vomiting, and elevated
white blood cell count beginning 1-3 days after renal ar-
tery embolization.

Treatment is symptomatic and consists of analgesics,
antipyretics, and antiemetics as needed, although spon-
taneous resolution occurs within several days (18).

Conclusions

RAE is an effective therapeutic and adjuvant tool be-
cause it facilitates the dissection of large renal tumours
and tumours with extensive involvement around the re-
nal hilum; it also decreases operative bood loss and ope-
rative time, leading to lower overall morbidity and tran-
sfusion requirement. 

However, the lack of randomized prospective studies
is the primary reason that RAE is not used often befo-
re surgery (8). 
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