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                              Minimal invasive treatments for renal cell carcinoma

Abstract 
Renal cell carcinoma (RCC) is the most common malignancy of the kidney that accounts 
85% of all renal tumors  and 2-3% of all adult malignancies . The etiology of RCC associated 
with smoking , obesity, anti-hypertensive therapy, coffee and tea, Western diet (high fat and 
protein and low fruits and vegetables). However, the detection of small renal masses has been 
increased because of widespread use of sonography, computed tomography and magnetic 
resonance imaging techniques in recent years,  but one-third of the patients with RCC still 
present with large, locally advanced or metastatic disease. Surgery is the main treatment 
for renal cell carcinoma and minimal invasive treatments such as laproscopy and robotic 
approaches is very popular in the world after the widespread use of technological instruments  
and technology. 
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Introduction

Altough Renal Cell Carcinoma (RCC)  is 2-3% of all adult solid 
tumors, has  the highest cancer-related mortality rate in  urological 
malignancies and  most of the patients are diagnosed with age 
between 50 and 70 years [1]. RCC is the third most common 
urological malignancy after the prostate and bladder cancers [2]. 
The incidence of renal tumors has continuously risen over the last 
three decades because of more prevalent  use of the cross sectional 
imaging techniques. The incidence rates of RCC increases with a 
mean of 2-3% per year in the world. Despite this rising incidence, 
5 year survival rate has improved from 50 to 74% over the last 
three decades [3]. The factors for survival improvement includes 
increase in low stage tumors, advanced surgical techniques and 
improved medical therapies.

Diagnosis and Staging of Kidney Cancer

The preoperative evaluation  of patients with RCC depends on  
three principal aims: radiological examination of renal mass, 
determining the stage of disease, and to describe the anatomic 
details necessary for operative planning. Abdominal ultrasound or 
color doppler ultrasound is the simplest method for distinguishing 
between cystic and solid renal masses and is commonly applied 
in clinical settings. The sensitivity of ultrasound for the detection 
of RCC is dependent upon the size and location of the lesion. 
Plain and contrast-enhanced abdominal computed tomography 
(CT) is the gold standard for the clinical diagnosis and staging of 
RCC with a sensitivity of ranging from 88% to 100%. A three-
phase CT scan; unenhanced scan,  a vascular phase  scan (for 
assessing the renal vasculature) and  a nephrographic phase  scan 
(the most sensitive for the nature of mass) is considered as the 
optimal technique. Magnetic resonance imaging (MRI)  has many 
advantages in the differential diagnosis of RCC or  hemorrhagic 
renal cysts and in determining the range of venous tumor 
thrombus. Chest X-ray at antero-posterior  and lateral positions 
is the common approach for pre-operative examination and 
postoperative follow-up in RCC patients.
  The other important step for choosing modality is staging. Table 
1 and Table 2 shows the TNM staging and Anatomic staging  
system of renal cell carcinoma (RCC) according to the AJCC 
Cancer Staging Manual TNM Staging System, 8th edition, 2017 .
To determine the operational approach and strategy according 
to the anatomic details  3 scoring systems have been decsribed. 
The R.E.N.A.L. nephrometry scoring system and the PADUA 
classification were described in 2009 for  standardizing  renal 

tumor characteristics. The C-index score was reported  in 2010 
and based on  the ratio of the distance between the tumor and 
kidney center and tumor radius [4]. PADUA score is  obtained 
from  longitudinal classification, margin location of tumors, 
tumor relationship with renal sinus, tumor relationship with 
urinary collecting system, tumor deepening into the parenchyma 
and tumor size. According to the sum of the scores risk groups 
separeted into low, intermediate and high. The PADUA score is 
a reliable tool for  predicting  the risk of complications such as 
blood loss, and important parameters such as operation time and 
ischemic period [5]. This can help clinicians in selecting patients 
suitable for open/laparoscopik/robotic surgery or referring to 
alternative therapies. 
  The R.E.N.A.L. nephrometry scoring system , uses the features 
obtained from contrast-enhanced cross-sectional imaging: 
R (radius, maximal diameter in centimeters), E(exophytic/
endophytic properties), N (nearness to collecting system/renal 
sinus in millimeters), A (anterior/posterior location) , L (location 
relative to polar lines). This scores defines , tumor complexity: 
low complexity (nephrometry score = 4-6), moderate complexity 
(nephrometry score = 7-9), and high complexity (nephrometry 
score = 10–12) [6]. The R.E.N.A.L. nephrometry scoring system 
also provides an objective tool  of an enhancing renal mass and 
helps for the optimal surgical approach.
  C-Index Method requires a complex geometric calculation use of
 crosssectional imaging to determine the distance from the tumor 
center to the center of the kidney [7]. 

Surgery of Kıdney Cancer

Surgery  is the anchor for curative treatment of RCC, and must be 
comprise to excise all tumor with an adequate surgical magrin. 
This excision may include  the kidney (radical nephrectomy) or 
the tumour (partial nephrectomy). Nephrectomy can be performed 
with open surgical and laparoscopic techniques.Open radical 
nephrectomy(ORN) which was described by Robon et al in 1969 
[8] was the primary treatment method for renal cell carcinoma 
until 1990 [9]. At first it’s decsibed as early ligation of the renal 
artery and vein, extraction  of the kidney outside Gerota's fascia, 
excision of the ipsilateral adrenal gland, and a complete regional 
lymphadenectomy from the crus of the diaphragm to the aortic 
bifurcation.  Renal arterial ligation remains an accepted practice 
but it has been well demonstrated that removal of the ipsilateral 
adrenal gland is not routinely necessary in the absence of 
radiographic adrenal enlargement unless the malignant lesion 
extensively involves the kidney, is locally advanced, or is located 
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Figure 1. The ureter and psoas majör images at the 
laparoscopy. Figure 2. The renal arter and vein images.



in the upper portion of the kidney immediately adjacent to the 
adrenal gland [10]. The need for a complete regional in all patients 
undergoing radical nephrectomy remains controversial. Although  
lymphadenectomy does not provide any benefit in the majority 
of RCC cases (mainly T1abN0M0 cases), it remains an important 
consideration in patients with locally advanced disease (T3-T4)
[11]. Routine adrenalectomy and lymphadenectomy are no longer 
recommended.
  Over the last two decades, advances in renal imaging lead 
increasing of the diagnosis of small renal tumor(<4cm) in lower 
stages [12]. Approximately 75% of renal masses are less than 4 cm 
in size was detected  incidentally [13].  By the advances in renal 
and vascular surgery;  partial nephrectomy (PN) is now considered 
the standard treatment that has superior functional and equivalent 
oncological outcomes for T1 tumors (<7 cm) when techniqually 
feasible [14]. The first case of  open partial nephrectomy (OPN) 

for renal tumor was performed by Czerny in 1887 [15]. The PN  
became the standard treatment for T1 tumors after the study 
reported by Von Poppel et al [16]. The guidelines of  American 
Urological Association suggest partial nephrectomy as alternative 
standard treatment to radical nephrectomy for T1b masses [17], 
European Association of Urology guidelines recommend partial 
nephrectomy for kidney tumors larger than 4 cm, whenever 
technically feasiblen [18].
  The  indications for partial nephrectomy are bilateral renal 
tumours, tumour in anatomically or functionally solitary kidney, 
renal masses in familial and hereditary disease, unilateral mass <7 
cm with a normal contralateral kidney and  advanced renal cancer 
[13].
  In 1991, Clayman et al [19] performed the first laparoscopic 
transperitoneal nephrectomy (LTN) and because of advantages in 
the patient recovery and perioperative morbidity, this technique 
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Table 1. TNM Classification for Renal Cell Carcinoma (AJCC TNM Staging System, 8th edition, 2017)

Staging Criteria

Primary tumor (T)

TX Primary tumor cannot be assessed

T0 No evidence of primary tumor

T1 Tumor ≤7 cm in greatest dimension, limited to the kidney

      T1a Tumor ≤4.0 cm

      T1b Tumor >4.0 cm but ≤7.0 cm

T2 Tumor >7.0 cm in greatest dimension, limited to the kidney

      T2a Tumor >7 cm but ≤10 cm

      T2b Tumor >10 cm, limited to the kidney

T3
Tumor extends to major veins or peri-nephric tissues but not into the ipsilateral adrenal gland and 
not beyond Gerota fascia

      T3a Tumor extends into the renal vein or its segmental branches, or invades the pelvicalyceal system, or 
invades perirenal and/or renal sinus fat but not beyond Gerota’s fascia

      T3b Tumor grossly extends into the vena cava below the diaphragm

      T3c Tumor grossly extends into the vena cava above the diaphragm or invades the wall of the vena cava

T4
Tumor invades beyond Gerota fascia (including contiguous extension into the ipsilateral adrenal 
gland)

Regional lymph nodes (N)

NX Regional node metastasis cannot be assessed

N0 No regional lymph node zmetastasis

N1 Metastasis in regional lymph node(s)

Distant metastasis (M)

M0 No distant metastasis

M1 Distant metastasis



has gained worldwide acceptance as a standard treatment for renal 
cell carcinoma [9]. Laparoscopic radical nephrectomy (LRN) can 
be done with transperitoneal, hand-assisted transperitoneal and 
retroperitoneal techniques. Laparoscopic partial nephrectomy 
(LPN) was first performed by Winfield et al on a patient with 
lower pole- caliceal diverticulum in 1993 [20]. Unfortunately, 
early series of LPN revelaed serious urological and nonurological 
complications lead to reflect the learning curve [21]. Despite a 
more challenging learning curve  it is now accepted as excellent 
platform  in terms of oncologic and surgical principles for kidney 
tumors.
  The patients with competing comorbidities and small masses 
are applicable for radiofrequency ablation (RFA) or  cryoablation 
as a minimally  invasive technique. The most common approach 
is laparoscopic, although an increasing number of publications 
report percutaneous route for these techniques [22]. Nevertheless, 
surgical removal is still considered to be the most significant 
procedure in the management of renal cell carcinoma.
 
Laparoscopic Radical Nephrectomy

After its introduction in 1991 by Clayman et al. [19] LRN offered 
a minimally invasive alternative to the classical ORN with  less 
wound pain, decreased analgesic requirement and morbidity, more 
rapid convalescence, and faster return to normal activities [22]. 
The studies published between 2002 and 2010 showed that long 
term oncological results of LRN are similar with open surgery [23-

25]. A new published meta-analysis; the authors reproted that LRN 
had better results for cancer-specific mortality and local tumor 
recurrence than open surgery [9]. 
  LRN  had also superior perioperative results including shorter 
hospital stay , decreased hospitalization, early oral intake, less 
blood loss, lower blood transfusion rate and better surgical 
outcomes compared to open surgery. LRN may have  techniqual 
problems for beginners; such as limited working area, adjacent 
organ involvement, orientation parasitic vessels and specimen 
removal in patients with large tumor size. The patients should be 
informed about  complications including adjacent organ injury, 
unrecognized bowel injury and possibility  conversion to open 
surgery. 
  Prior abdominal surgery may vary the approach  between 
transperitoneal or retroperitoneal and the placement site of trocars. 
Severe cardiac or pulmonary disease may place the patient at 
risk for complications due to the pneumoperitoneum, Patients 
with chronic obstructive pulmonary disease may not be able to 
compensate for hypercarbia induced by the pneumoperitoneum and 
may require lower insufflation pressures [26, 27]. Obesity is not a 
contraindication to laparoscopy but may alter  traditional trocar site 
selection  because of the increased distance to the operative area. 
Anticoagulated patients are managed in cooperation with their 
primary physician. Patients with thrombocytopenia can receive 
platelets 30 minutes before the incision to increase their platelet 
count to greater than 50,000/ml. Additional platelet transfusion 
should not be necessary in the absence of symptomatic bleeding 
[28]. Other relative contraindications to laparoscopic renal surgery 
include abdominal ascites and
pregnancy.
  Laparoscopic or hand-assisted laparoscopic applications have 
become the standard management for radical nephrectomy 
of  T1-T3a renal tumors in adults. LRN can be performed with 
transperitoneal, retroperitoneal and hand assited transperitoneal 
approaches.

Transperitoneal Laparoscopic Radical Nephrectomy(TLRN)

The transperitoneal approach is the basic method used to for  
laparoscopic surgery. The patient is placed in a modified flank 
position, with the umbilicus  at the edge and the anterior superior 
iliac spine at the break of the surgical table. The table is broken for 
suitable working space. After the pneumoperitoneum is established 
by Veress needle, Hasson open technique or direct insertion of 
an optical trocar, a 10-12-mm port is placed lateral to the rectus 
muscle at the level of the umbilicus. Other  trocars are inserted 
under direct vision. While care should be taken to position the 
trocars in an ideal configuration, this goal is not always achieved 
[29] . 
  After entering to abdomen,the white line of Toldt is incised from 
the level of the iliac vessels and the colon is carefully mobilized 
medially. For left-sided tumors the lienocolic ligament should be 
incised, while for  right-sided tumors, the duodenum is kocherized, 
and the inferior vena cava and renal vein are skeletonized. Properly 
mobilisation of  the colon makes the psoas muscle visible. The 
gonadal vessels are extends medially to the psoas muscle. The 
ureter is usually located just deep to these vessels (Figure 1). The 
ureter takes us to the  lower pole of the kidney. While dissecting 
renal hilum  the artery is divided first, followed by the renal vein 
with an endovascular stapler or between clips (Figure 2). After 
lateral fascia attachments are divided, releasing the surgical 
specimen; the specimen is placed into a lap-sac. And can be 
removed intact through an incision either from an extended trocar 
site or Pfannenstiel incision [30]. 
  Portis et al. reported 5 years disease-free survival was 92% to 
91% for patients treated with laparoscopically versus open surgery 
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Figure 3. The renal cell carcinoma involving all of the kidney.

Figure 4. Surgical margin at laparoscopic partial 
nephrectomy.
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[31]. Chan et al. reported similar results of 5 years disease free 
survival 95% and 86% for LRN and open-surgery [32]. Saika et 
al reported the long-term results of LRN patients. pT1a patients 
have recurrence free survival rates are 97% at 5 years and 94% at 
10 years, pT1b patients have 92% at 5 years, pT2 68% at 5 years 
[25]. No significant differences in oncological efficacy were found 
between the laparoscopic  and open-surgery groups. It is accepted 
that laparoscopic radical nephrectomy is a standard treatment 
modality for patients with T1 and T2 renal cell carcinoma [25, 31, 
32, 33].

Retroperitoneal Laparoscopic Radical Nephrectomy(RLRN)

The patient is placed as the affected side upwards,  preferred  in 
the center of the bed and in the full flank position. The table 
must be  broken maximally for increasing working space. RLRN 
mimics traditional open surgery in that the kidney is approached 
without entry into the peritoneal cavity. A 2 cm skin incision is 
made below the tip of the 12th rib, the posterior lumbodorsal fascia 
is incised and entered   bluntly with a finger to the retroperitoneal 
space. With a silastic balloon dilator the working space is created 
by inflating approximately 800 cc [29]. Second  trocar is deployed 
just lateral to the paraspinous muscles at the costovertebral 
angle and  third  trocar can be deployed anterior to the primary 
access site along the same line defined by the first two trocars 
[29].  Anatomical orientation is different from the intraperitoneal 

radical nephrectomy.On the left side, the classic landmarks are the 
ureter and the left gonadal vein, while  on the right side, the classic 
landmarks are the inferior vena cava and the ureter [30].
  The authors found no significant difference for  blood loss, 
hospital stay, oral intake time and pain between TLRN and RLRN 
[34]. RLRN had a shorter time to renal vascular control, lower 
complication rate, shorter operation time and hospital stay than 
the transperitoneal technique. Disadvantages of retroperitoneal 
approach are small working space, limited landmarks and 
disorientation. Whereas, some authors prefer the retroperitoneal 
approach, some others mentioned the advantage of larger working 
space in transperitoneal nephrectomy; it depends  mostly on the 
surgical experience of the surgeon [33].

Hand-Assisted Laparoscopic Radical Nephrectomy(HALRN)

Some  urologists have adapted a hand-assisted technique for LRN 
that affords patients the advantages of a laparoscopic procedure 
and permits the surgeon to use the operating hand for tactile 
feedback, surgical dissection, and surgical retraction. HALRN 
is a bridge between laparoscopic and open surgery and may 
help surgeons without advanced laparoscopic training gain the 
necessary experience [28]. The patient position is the same as for 
transperitoneal renal surgery with the umbilicus  at the edge of 
the surgical table for easy movement. HALRN requires a 6- 8-cm 
incision through a lower quadrant Gibson-type incision or through 
the lower mid line abdomen for hand-port placement. HALRN 
may be useful difficult  dissection  such as infectious processes or 
prior surgery. For kidney extraction it benefits a larger incision, but 
disposable hand-port devices increases the  cost of the procedure. 
HALRN  might be comparable with open nephrectomy with 
regard to long-term cancer control [35]. Patients  with larger renal 
mass like shown in Figure 3, (12x10 cm  ; covering all the renal 
parenchym suggesting T3a), can be operated by HALRN.  

Laparoscopic Partial Nephrectomy(LPN)

The fundamentals of LPN just l ikes the open surgery. 
Intraoperatively adequate surgical magrin is assessed by 
either  direct vision or laparoscopic ultrasonography (Figure 
4). If required, the collecting system can be resected with the 
surgical specimen to obtain adequate margins and then repaired 
(Figure 5). LPN is technically difficult surgery, therefore, it 
was limited to patients with two kidneys, normal renal function 
and small, exophytic, peripheral tumours in one decade ago 
[13]. Furthermore, the studies showed that partial nephrectomy 
can be alternative to radical nephrectomy for renal tumors  

Table 2. Anatomic  Staging for Renal Cell Carcinoma (AJCC TNM Staging System, 8th edition, 2017)

Stage Stage grouping

I T1, N0, M0

II T2, N0, M0

III

T1 or T2, N1, M0

T3, N0 or N1, M0

IV

T4, Any N, M0

Any T, Any N, M1

Figure 5. After complete excision of tumor, using sutures for 
closing renal paranchyma.
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<7cm [36-38]. Now it is recommended at stage T1a, and if it is 
feasible favoured  at stage T1b over radical nephrectomy. LPN 
has some serious complications including haemorrhage, urine 
leaks and non-urological complicaitons such as pneumothorax 
or tension pneumothorax, pulmonary edema and  pneumonia 
[13]. Ischaemia time is important for acute and chronic kidney 
injury risk [39]. While cold ischaemia is better than warm and 
longer than 25 minutes of warm ischaemia time increases the 
risk of renal injury. Cold ischaemia is techniqually very difficult 
in LPN cases, so complex kidney tumors which are needed long 
ischemia time can be treated with open surgical approaches. 
Several techniques were described including renal hypothermia, 
early unclamping, selective renal arterial clamping, parenchymal 
compression plus clamping and off clamp [40]. The complications 
rate was decreased with experience and contemporary technical 
developments (haemostatic agents or bolsters) [13]. Gill et al [41] 
had high experience for laparoscopy and investigated 1800 patients 
who underwent partial nephrectomy and reported that LPN had 
advantages for operative time, blood loss and hospital stay when 
compared open surgery. The conversion to radical nephrectomy 
risk was higher in laparoscopic than open technique. The studies 
revealed that LPN had comparable overall survival, cancer specific 
survival and progression free survival when compared to open 
partial nephrectomy [41, 42].
  
Robot-assisted  partial nephrectomy(RAPN)

Although the  benefits of the LPN, it is a more challenging 
procedure for the surgeon because of its reconstructive nature and 
the increased risk of intraoperative bleeding and postoperative 
complications [17, 43]. Studies have shown LPN  to be a difficult 
procedure with a lengthy learning curve and requires extensive 
repetition achieve the type of perioperative outcomes [43].  RAPN 
has emerged as an alternative to LPN for removal of renal tumors 
for shortening the learning curve associated with laparoscopy. The 
benefits are a greater range of motion, greater manual dexterity and 
flexibility, optically magnified imaging, enhanced visualization, 
precision of control and tremor reduction resulting resulting 
in reduced total operation time and less amount of experience 
required by the surgeon [43-46]. In their study Omidele et al. 
showed that RAPN is a safe, effective treatment modality for 
small renal masses, the outcomes  are better than LPN and is a 
technically easier procedure to master. This goal can be reached 
after >61–90 cases at a rate of 20 cases per year [43]. ‘’Trifecta” is 
a statement used in radical prostatectomy and now Hung et al [47, 
48] introduced the outcomes of partial nephrectomy as; providing 
negative surgical margins, minimal renal function decrease, and 
absence of complications in the same patient. As renal injury 
is directly proportional with warm ischemia time (WIT), after 
the first introducing;  some authors defined as no complications, 
negative surgical margins, and WIT ≤25 minutes [48-50]. Kım 
et al. reported  that rate of achievement of Trifecta of T1a, T1b 
renal mass was significantly higher in T1a group (65.3% vs 43.3%) 
and pointing out tumor size and operation time were significant 
predictive factors of Trifecta achievement [49].
  Controversially Porpiglia et al. reported Trifecta outcomes  
of robot-assisted surgical T1b patients as 69.5% and Tufek et 
al. reported Trifecta outcomes  58% [48, 50]. Their conclusion 
is RAPN for T1b renal masses may be safely performed in 
experienced hands.Although the  benefits of the LPN, it is a more 
challenging procedure for the surgeon because of its reconstructive 
nature and the increased risk of intraoperative bleeding and 
postoperative complications [17, 43]. Studies have shown LPN  to 
be a difficult procedure with a lengthy learning curve and requires 
extensive repetition achieve the type of perioperative outcomes 
[43].  RAPN has emerged as an alternative to LPN for removal 

of renal tumors for shortening the learning curve associated with 
laparoscopy. The benefits are a greater range of motion, greater 
manual dexterity and flexibility, optically magnified imaging, 
enhanced visualization, precision of control and tremor reduction 
resulting resulting in reduced total operation time and less amount 
of experience required by the surgeon [43-46]. In their study 
Omidele et al. showed that RAPN is a safe, effective treatment 
modality for small renal masses, the outcomes  are better than 
LPN and is a technically easier procedure to master. This goal can 
be reached after >61-90 cases at a rate of 20 cases per year [43]. 
‘’Trifecta” is a statement used in radical prostatectomy and now 
Hung et al [47, 48] introduced the outcomes of partial nephrectomy 
as; providing negative surgical margins, minimal renal function 
decrease, and absence of complications in the same patient. As 
renal injury is directly proportional with warm ischemia time 
(WIT), after the first introducing;  some authors defined as no 
complications, negative surgical margins, and WIT ≤25 minutes 
[48-50]. Kım et al. reported  that rate of achievement of Trifecta of 
T1a, T1b renal mass was significantly higher in T1a group (65.3% 
vs 43.3%) and pointing out tumor size and operation time were 
significant predictive factors of Trifecta achievement [49].
  Controversially Porpiglia et al. reported Trifecta outcomes  
of robot-assisted surgical T1b patients as 69.5% and Tufek et 
al. reported Trifecta outcomes  58% [48, 50]. Their conclusion 
is RAPN for T1b renal masses may be safely performed in 
experienced hands.

Novel Techniques under Laparoscopic Surgery

Elderly patients with small RCCs, accompanying comorbidities 
and  those with severe renal dysfunction, are not suitable  for 
surgical excision. Many of these patients are good candidates 
for thermal ablation, either by radiofrequency ablation (RFA) or 
by cryoablation [22]. During  RFA, a high frequency alternating 
current (350 to 500 kHz) flows from the uninsulated tip of an 
electrode into the tissue. Ionic motility  is produced in the tissue 
by the alternating current.  This motility,  results in frictional 
heating in the tissue about the electrode [51-53]. Cell death 
occurs within minutes of exposure to temperatures at or above 
50°C. Temperatures in the 50–100°C range are maintained 
homogeneously throughout the target area for optimal therapy [54]. 
Cryoablation directly kills tumor cells at a temperature of −40°C 
by causing osmotic dehydration that damages organelles, and the 
cell membrane and by causing intracellular ice formation that 
supercools the cytoplasmic contents [55, 56]. This typically occurs 
when the ice ball extends 0.5–1 cm beyond the tumor margins [57]. 
Posterior or lateral tumors are accessible percutaneously under CT 
or MRI guidance. Tumors that are anterior, medial or those close 
to the renal hilum or ureter require laparoscopic approach. In the 
laparoscopic RFA, initial electrode placement is performed under 
laparoscopic ultrasound guidance for the tumor and its depth 
[22]. The most common cryoablation approach is laparoscopic, 
although an increasing number of publications report percutaneous 
route. Either cryoablation or laparoscopic RFA can be performed 
transperitoneal or retroperitoneal approach. The only variable 
is localisation of the tumor. Treatment has traditionally been 
considered successful on the basis of two findings on imaging 
studies, absence of enhancement and involution of the tumor. 
Minimally invasive treatment and causing less morbidity and renal 
dysfunction than other nefron sparing surgeries are the advantages 
[22]. The lack of the long term follow up and high costs of the 
procedure are the disadvantages. Recurrence after prior partial 
nephrectomy and elderly patients competing comorbidities with 
a small renal mass, are good candidates for  thermal ablation 
therapies.
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Conclusion 

In conclusion, laparoscopic approaches  increased in the last 
two decades because of less pain and earlier recovery to full 
convalescence and normal activity. In addition to these benefits; 
long-term cancer control of LRN  is similar to that of open surgery. 
So it had become a gold standard treatment modality for patients 
with T1 to T3a RCC. Patients with  history of intraperitoneal 
surgeries, RLRN can be considered as a suitable procedure. 
Despite novel technological advancements in robotics and ablative 
therapies, LPN remains a valid alternative to OPN with comparable 
cancer survival and a viable modality. Current developments for 
instrumental devices and surgical experience will increase the 
laparoscopic surgery success for renal cell carcinomas.
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