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Abstract: Embolization constitutes a safe and effective therapeutic possibility in the treatment of 

numerous renal pathologies whether election or urgency. The use of Amplatzer vascular plug (AVP) 

constitutes a more recent and less widespread therapeutic choice, and its use in the renal district is 

not yet widespread although potentially very valid. Perioperative renal artery embolization has been 

introduced to reduce the risk of oncological spread and intraoperative bleeding, in order to facilitate 

surgery, thus decreasing perioperative morbidity. Nevertheless, in recent literature the real usefulness 

of perioperative renal artery embolization is still debated. Some authors agree that the advantages of 

perioperative renal artery embolization are to decrease intraoperative bleeding with a lower 

transfusion rate and to reduce operative time. Therefore, we presented five cases of renal arterial 

embolizations (RAEs) performed with AVP from July to August 2022 at Prof. Dr. R. D. Kandou 

Hospital, Manado. In all cases, a single plug was used which perfectly adapted to the target artery 

resulting in complete occlusion of the vessel within a short period of time. Renal artery embolization 

was generally performed the day before surgery under local anesthesia. After confirmation of the 

tumor vascularization with a contrast study, the selective renal artery embolization was performed. 

In our experience, the use of AVP for the treatment of renal arteriovenous fistula and neoplastic 

masses had given excellent results without any complications during and after the treatment. In 

conclusion, RAE performed with AVP has growing potential and numerous advantages in terms of 

the time of the procedure, speed of embolization, and precision of occlusion, but with a relative 

increase in costs. 
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INTRODUCTION 

Renal mass is any growth in the kidney that can be benign or cancerous; however most 

masses do not cause symptoms. Imaging modalities such as CT, MRI, or ultrasound are used to 

diagnose such masses. Renal artery embolization is performed before radical nephrectomy (RN) 

for renal mass in order to induce preoperative infarction and to facilitate surgical intervention 

through decrease of intraoperative bleeding.1  

Arteriovenous fistulas (AVFs) present with a variety of symptoms, including high output 

cardiac state (HOS, featuring tachycardia, heart congestion, and dyspnoea), refractory 

hypertension, hematuria, abdominal pain, and flank bruits.2 The usual treatment is surgery, 

consisting of legation of arterial feeder, nephrectomy, or partial nephrectomy.3 Albeit, 

endovascular treatment can now be considered as an alternative.4 

Nevertheless, in huge and complex renal masses, which are often characterized by a high and 

anarchic blood supply and rapid local invasion, radical nephrectomy can be challenging even for 

skilled surgeons. Benefits of renal artery embolization (RAE) in the preoperative setting are 

decrease in perioperative blood loss, creation of a tissue plane of edema facilitating dissection, 

and reduction in tumor bulk including extent of vascular thrombus, when present. The plugs 

represent a vascular occlusion system initially used at the cardiological pathologies (foramen 

ovale or DIA occlusion) and extended in the peripheral area with the necessary structural changes. 

Since 2004, it has been approved for the clinical use of Amplatzer vascular plug (AVP) 

exclusively dedicated to peripheral vascular structures. Its use in the renal district is not yet 

widespread although potentially very valid.5 

The use of AVP constitutes a more recent and less widespread therapeutic choice, and its use 

in the renal district is not yet widespread although potentially very valid.6,7 Therefore, this case 

serial study aimed to prove that embolization is a safe and effective therapeutic possibility in the 

treatment of various renal pathologies in selection and in urgency.  

 
CASE SERIAL REPORT 

We presented five renal arterial embolization cases performed with AVP in July-August 

2022 at Prof. Dr. R. D. Kandou Hospital, Manado. Three patients had right kidney tumors, and 

two patients had left kidney tumors. These five patients were consulted from the Urology Division 

for renal artery embolization before radical nephrectomy. The diagnoses of kidney tumors are 

based on, as follows: anamnesis, a palpable lump in the abdomen or waist are on the right or left 

accompanied by pain; physical examination of the abdomen: in inspection, visible lump in the 

right abdomen; auscultation, normal peristaltic sound of bowel; palpation, palpable masses with 

various sizes, hard, and mobile; percussion: tympanic, but can be silent in the tumor area. The 

urological status consisted of: CVA (bulging +/+), ballotement (-/-), knock pain (-/-), supra pubic 

(full bladder (-)), tenderness (-), external urethral orifice (discharge (-)), and catheter (-). The 

patients were also measured for kidney size and a CT scan with contrast a few days before and 

after embolization of kidney. Table 1 showed the characteristics and diagnoses of the five patients 

in this study. Figure 1-5 showed the deployment of AVP in each patient meanwhile Figure 6 

showed the change of kidney size pre and post embolization in patient 5. 

 
Table 1. Distribution of patients including sex, age, and diagnosis 
 

Initials Sex Ages (yrs) Diagnosis 

AP Male 40 Left kidney tumor suspect teratoma 

AT Male 55 Left kidney tumor suspect RCC 

MV Female 46 Right kidney tumor suspect RCC 

RM Male 46 Right kidney tumor suspect RCC 

SM Female 61 Right kidney tumor suspect RCC 
 

RCC, renal cell carcinoma 
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Figure 1. Patient 1. Deployment of AVP 10x8 mm on the left renal artery. Renography was 

performed 20 minutes later, and no visible contrast filled the left kidney  

 

 
 

Figure 2. Patient 2. Deployment of AVP 14x8 mm on the left renal artery was carried out. 

Renography was performed 20 minutes later on the left kidney with unvisualized aortography 

 

 
 

Figure 3. Patient 3. Deployment of AVP 10x8 mm in the right renal artery 
 

 
 

Figure 4. Patient 4. Deployment of AVP 12x7 mm in the right renal artery 

 

 
 

Figure 5. Patient 5. Deployment of AVP 10x8 mm in the right renal artery 

 

 
 

Figure 6. Patient 5. A, Size of kidney: 18 cm x 12 cm pre embolization; B, Size of kidney 11 cm x 

7 cm post embolization 
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DISCUSSION 

Renal artery embolization was generally performed the day before surgery under local 

analgesia. After confirmation of the tumour vascularization with a contrast study, the selective RAE 

was performed. Perioperative RAE has been introduced to reduce the risk of oncological spread and 

intraoperative bleeding, in order to facilitate surgery, thus decreasing perioperative morbidity.8 

Embolization of the renal artery represents the gold standard of acute bleeding. It is a valid 

support in the treatment of tumor renal mass and in the therapeutic management of 

hypervascularized renal tumor, but is also strongly recommended in the case of vascular 

malformations.4 

Indications for embolization in the therapeutic management of neoplastic renal masses 

include palliative care for mass loss and bleeding risk in candidates for total or partial 

nephrectomy or radioablation treatment, as well as control of hematuria and/or bleeding within 

and before and after active injury. Non-traumatic renal bleeding is a rare event, but it can be very 

life-threatening. The goal of treatment is to relieve recurrent hematuria, circulatory system 

overload, hypertension, and hemodynamic abnormalities. It is also important to maintain 

functional nephrons as much as possible.9 

Prior to the use of endovascular embolization, it was surgically treated with arterial 

reconstruction and partial or total nephrectomy, along with arterial reconstruction and partial or total 

nephrectomy. However, there was a risk of kidney parenchyma and loss of function with surgery. 

In current practice, most of the renal arteriovenous fistulae (AVF) is treated with endovascular 

embolization to preserve renal function, as well as the function of nephrons. The first endovascular 

embolization techniques were reported in the 1970s, where autologous blood clots were used for 

embolization.5 Over time, several other types of embolics were used, such as polyvinyl alcohol, gel 

foam sponges, steel coils, cyanoacrylates, and most recently, the use of vascular plugs. Embolization 

should target the abnormal feeding artery, trying not to affect the normal renal artery. Therefore, it 

has to be considered which part of the nutrient artery to occlude.10 

Other few cases presented the use of an AVP for the embolization of kidney arteriovenous 

fistula.8,11,12 In particular, Perkov et al12 used a 12 mm AVP II released in the main artery feeding 

straight the arteriovenous fistula of the right kidney, while Kayser et al4 deployed a 7 mm AVP 

IV within the venous segment of the AVF and then they occluded the right renal artery with a 

16 mm AVP II. In Perkov case, the occluded artery fed only the AVF without parenchymal 

contributions, meanwhile in Kayser case, they performed a sort of endovascular nephrectomy.4,12 

The use of AVP for renal artery embolization for the treatment of neoplastic mass has shown 

an excellent result without finding any complications during and after the interventional 

procedure.1,13 Renal artery embolization performed with AVP is used as a surgical adjunct to 

facilitate radical nephrectomy by decreasing intra-operative blood loss. This RAE performed with 

AVP has growing potential and numerous advantages in terms of the time of the procedure, speed 

of embolization, and precision of occlusion.14,15 

The prospective randomized study showed pre-operative renal artery embolization to be a 

safe procedure with relatively low complications rate. To our experience, pre-operative renal 

artery embolization seemed to be a useful tool in surgical management of huge mass and advanced 

disease. However further prospective studies with larger sample size and longer follow up are 

necessary to confirm our results. 

Nevertheless, in recent literature the real usefulness of perioperative renal artery embolization 

is still debated. Some authors agree that the advantages of Perioperative Renal Artery 

Embolization are to decrease intraoperative bleeding with a lower transfusion rate and to reduce 

operative time. 

 

CONCLUSION 

As renal artery embolization has the potential to benefit increasing numbers of patients, it is 

imperative for the interventionalist to be well versed with renal artery embolization techniques. 
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