
Introduction 
Renal cell carcinoma (RCC) is an insidious neoplasm, 

representing about 2.4% of all malignancies in adults. In 
2020, GLOBOCAN reported over 400,000 new cases and 
approximately 180,000 deaths from RCC worldwide.1 RCC 
commonly occurs in people aged 50-70, with 1.5 times as 
many cases in males as in females.1 The cause of RCC is not 
really clear, but many risk factors have been mentioned such 
as smoking, obesity, and hypertension.2,3 

The incidence rates of RCC have been rising, particu-
larly in higher-income regions.4 The age-standardized rate 
(ASR) is 4.6 for the world average overall; 6.1 for men and 
3.1 for women.1 North America had the highest incidence at 
12.2, followed by Australia and New Zealand at 10.2, and 
Europe at 9.5. ASRs in Asia and Africa were low at 2.8 and 
1.8, respectively.1 In Vietnam, the incidence rate of RCC was 
estimated to be 1.2%. In 2020, approximately 180,000 peo-
ple died from RCC, representing 1.8% of all cancer deaths, 
with 116,000 men and 64,000 women among the deceased.1 
Mortality rates were higher in Eastern Europe and Latin 
America,1 but no data were reported for Vietnam. 
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ABSTRACT 

Based on a retrospective hospital-based analysis, this 
study examines the results of retroperitoneal laparoscopic 
radical nephrectomy for patients with T1-T2 renal cell car-
cinoma (RCC) from January 2019 to December 2023. Of 
the 73 patients, 4.1% had TNM stage II tumors and 95.8% 
had TNM stage I tumors (53.4% T1a and 42.4% T1b). In 
terms of frequency, clear cell RCC accounted for 84.9%, 
with papillary RCC coming in at 9.6% and chromophobe 
RCC at 4.1%. Following surgery, four patients experienced 
fevers, one needed a blood transfusion, two had infections, 
and one had emergency surgery. Lumbar masses and hema-
turia were absent in all patients. Subsequent metastatic le-
sions and abnormalities of the renal fossa were not observed 
on follow-up ultrasounds. 4.1% of the deaths after 25.9 
months were due to the disease, and 1.4% were caused by 
accidents. At one, two, three, and four years, the cumulative 
survival rates were 100%, 97.2%, and 92.8%, respectively. 
48.1 months was the mean postoperative survival period. 
For RCC stages T1-2, retroperitoneal laparoscopic radical 
nephrectomy offers significant benefits and comparable re-
sults to open surgery.
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Symptoms of RCC are varied and often subtle, typi-
cally manifesting in the advanced stages of the disease. 
More than 50% of cases are detected incidentally through 
diagnostic imaging performed for unrelated conditions or 
other abdominal diseases. The 5-year survival rate for RCC 
is estimated to be between 74% and 81% for stages I and 
II, 54% for stage III, and drops to just 8% for stage IV. De-
spite the variety of treatment options available for RCC, 
surgical intervention remains a critical component of man-
agement.5 

In lower-middle-income countries, particularly in Viet-
nam, surgical treatment remains the primary standard for 
kidney cancer, as other treatments have not proven to be ef-
fective.6,7 Laparoscopic nephrectomy, first performed by 
Clayman et al. in 1990, revolutionized minimally invasive 
renal tumor treatment.8 Currently, laparoscopic radical 
nephrectomy is the standard for localized renal tumors un-
suitable for partial nephrectomy.9 The advantages of laparo-
scopic surgery over open surgery are well-documented in 
recent studies.9 However, the safety and feasibility of laparo-
scopic surgery for advanced tumors remain subjects of on-
going debate. 

Despite the implementation of retroperitoneal laparo-
scopic radical nephrectomy for the treatment of RCC in 
many institutions across Vietnam, available reports on ex-
perience and outcomes remain limited. Hence, to fill this 
knowledge gap, this study sought to review our large sin-
gle-center experience in radical nephrectomy via the 
retroperitoneal laparoscopic approach for Vietnamese pa-
tients with RCC within five years. The present approach ex-
perience of ours are helpful to healthcare providers for the 
effective management of RCC.  

Materials and Methods 
Study design and patients 

The study was reviewed and approved by our institu-
tional ethical review boards and informed consent was ob-
tained from the patients. This is a retrospective 
hospital-based review of perioperative and postoperative 
outcomes of patients who were diagnosed with T1-T2 stage 
RCC and underwent radical nephrectomy via the retroperi-
toneal laparoscopic approach between January 2019 and De-
cember 2023. We carried out this retrospective review for 
the data collection within January 2024. A total of 73 con-
secutive patients who met the selection criteria were in-
cluded in the study.  

The clinical profile, preoperative characteristics, intra-
operative events, and postoperative outcomes were ab-
stracted from the database of our center. 

Data analysis 
Data was first performed by a visual inspection for 

coding errors, outliers, or funky distributions. All statisti-
cal analyses were performed with Stata® 15 (StataCorp 
LLC, USA). Main descriptive statistics were reported as 
absolute and relative (%) frequencies for categorical vari-
ables or as means with their standard deviation or median 
and min and max values depending on the normality of 
the distribution. 

Results 
Of 73 patients with RCC, 43 were male and 30 female. 

Their mean age was 53.52±12.17 years (20 years to 84 
years). Hypertensin was in 10 patients (13.7%), smoking in 
38 patients (52.1%), and overweight and obesity in 16 pa-
tients (21.9%). Functional symptoms included lower back 
pain (63.0%), hematuria (50.1%), and both lower back pain 
and hematuria (9.6%). Palpable mass was in 1 case (1.4%). 
Systemic symptoms included fever (1.4%), weight loss 
(1.4%), poor appetite (10.9%), and anemia (5.5%). 

Preoperative laboratory findings of blood count param-
eters are revealed in Table 1. The average red blood cell 
count (RBC) was 4.82±0.76 T/L, the smallest RBC was 3.01 
T/L, and the largest RBC was 7.12 T/L. The number of pa-
tients with normal RBC were 82.5%. The average WBC was 
8.31±2.39 G/L, the lowest was 5.1 G/L, and the highest was 
14 G/L. Patients with leukocytosis were 20.2%. 44% had 
normal hemoglobin levels, while 32.2% had decreased he-
moglobin. Most patients had normal hemoglobin levels 
(44%), while 32.2% of patients had decreased hemoglobin 
levels. Biochemical blood tests indicated elevated blood 
urea nitrogen in 2 patients (2.7%), elevated blood creatinine 
in 4 patients (5.5%), and hypokalemia in 17 patients 
(23.5%). 

Patterns by renal ultrasound were hyperechoic (47.9%), 
free (15.1%), hypoechoic (24.6%), and mixed (12.4%). Ul-
trasound findings revealed that 47.9% of tumors were less 
than 4 cm, 52.1% were between 4 and 7 cm, and there were 
no tumors larger than 7 cm. The average tumor size by ul-
trasound was 42.08±10.0 mm. The average tumor size meas-
ured by the computed tomography (CT) scan was 
43.21±11.7 mm, with the largest tumor measuring 72 mm 
and the smallest tumor measuring 20 mm. Patterns by CT 
were hyperechoic (23.7%), free (31.7%), hypoechoic 
(18.4%), and mixed (26.3%). All tumors were localized and 
had not breached the renal capsule. Of the patients, 63.01% 
had tumors in the left kidney, and 36.99% had tumors in the 
right kidney. No patients had tumors in both kidneys. 

70 patients had a TNM stage I tumor (95.8%), of which 
53.4% were T1a and 42.4% were T1b renal tumors. Three 
patients had a TNM stage II tumor (4.1%). Histopathological 
classification revealed the most was clear cell RCC (84.9%), 
while others were papillary RCC in 7 patients (9.6%), and 
chromophobe RCC in 3 (4.1%). 

Table 2 shows the intraoperative events, procedures, and 
parameters. 51 patients were used with 2 trocars (69.8%), 
while 22 patients received 3 trocars (30.2%). 13 patients had 
multiple vascular branches, primarily involving multiple ar-
terial branches. Among these 13 patients, 5 had an additional 
superior polar artery, 3 had an additional inferior polar artery, 
4 had a renal artery that bifurcated early into two smaller 
branches entering the renal hilum, and 1 case had a renal vein 
confluence close to the entry into the inferior vena cava. 
Among the 73 kidneys resected due to tumors, 83.56% had 
only one artery, which was clamped with three Hemolocks 
before transection. Twelve patients had additional arterial 
branches; the number of Hemolocks used (either 2 or 3) be-
fore transection depended on the size of these branches. In the 
study, 72 kidneys had only one renal vein, which was clamped 
with three Hemolocks before transection. One kidney had a 
branch confluence close to the inferior vena cava, which was 
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managed as two veins, with three Hemolocks on each branch 
before transection. Smaller vascular branches and gonadal 
vein branches were clamped and transected using either He-
molocks or titanium clips, depending on the vessel size. We 
encountered 5 patients occurred bleeding complications dur-
ing surgery. The operative blood loss was 235±102 ml and 
the operative duration was 106.7±25.1 mins. 

Table 3 indicates the outcome and complications after 
retroperitoneal laparoscopic radical nephrectomy. The mean 
duration of analgesic use, duration of flatulence, and dura-
tion of drainage tube removal were 2.5±1.4 days, 1.6±0.5 
days, and 1.7±1.0 days. The mean duration of hospital stay 
was 6.2±1.7 days. Postoperatively, 2 patients experienced 
infections at the trocar site, 4 patients had fevers, 1 patient 
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Table 1. Preoperative characteristics of the study population. 

All patients (n=73) 
Count      % of total 

Blood potassium (mmol/L)
  Increased (>4.5 mmol/L) 0 0 
  Normal (3.5-4.5 mmol/L) 56 76.5 
  Decreased (<3.5 mmol/L) 17 23.5 
Pattern by renal ultrasound
  Hyperechoic 35 47.9 
  Free 11 15.1 
  Hypoechoic 18 24.6 
  Mixed 9 12.4 
Tumor size by ultrasound
  <4 cm 35 47.9 
  4-7 cm 38 52.1 
>7 cm 0 0.0 

Tumor size by ultrasound (cm) - mean±SD           42.08±10.0 
Tumor size by computed tomography
  <4 cm 36 49.3 
  4-7 cm 34 46.6 
>7 cm 3 4.1 

Tumor size by computed tomography (cm) -         42.08±10.0 
mean±SD
Pattern by computed tomography - %
  Hyperechoic 17 23.7 
  Hypoechoic 13 18.4 
  Free 23 31.7 
  Mixed 20 26.3 
Tumor boundary - %
  Localized in the renal capsule 73 100.0 
  Breaching the capsule 0 0.0 
  Calcified renal cell carcinoma - % 11 15.1 
Kidney tumors by computed tomography - %
  Upper pole 31 42.5 
  Mid pole 15 20.5 
  Lower pole 27 37.0 
Tumor location - %
  Right kidney 27 36.9 
  Left kidney 46 63.1 
  Both kidneys 0 0.0 
TNM staging
  T1a 39 53.4 
  T1b 31 42.5 
  T2a 2 2.7 
  T2b 1 1.4 
Histopathological classification
  ccRCC 62 84.9 
  pRCC 7 9.6 
  crRCC 3 4.1 
  Others 1 1.4 

All patients (n=73) 
Count      % of total 

Gender - %
  Male 43 58.9 
  Female 30 41.1 
Age group (years) - %
  ≤40 years 9 12.3 
  41-60 years 35 47.9 
  61-80 years 28 38.4 
>80 years 1 1.4 

Patient age (years) - mean±SD (Min-Max)    53.52±12.17 (20-84) 
Personal medical history
  Hypertension - % 10 13.7 
  Smoking - % 38 52.1 
  Overweight and obesity - % 16 21.9 
Functional symptoms
  Lower back pain - % 46 63.0 
  Hematuria - % 38 50.1 
  Both lower back pain and hematuria - %         7 9.6 
  None - % 9 12.3 
Physical signs
  Palpable mass - % 1 1.4 
Systemic symptoms
  Fever - % 1 1.4 
  Weight loss - % 1 1.4 
  Poor appetite - % 8 10.9 
  Anemia - % 4 5.5 
  None - % 59 80.8 
RBC (T/L) - %
  Increased (>5 T/L) 9 12.5 
  Normal (3-5 T/L) 60 82.5 
  Decreased (<3 T/L) 4 5.0 
WBC (G/L) - %
  Increased (>10 G/L) 15 20.2 
  Normal (5-10 G/L) 53 73.8 
  Decreased (<5 G/L) 5 6 
Hemoglobin (g/L)
  Increased (>15 g/L) 17 23.8 
  Normal (13-15 g/L) 32 44.0 
  Decreased (<13 g/L) 24 32.2 
Hematocrit (%)
  Increased (>40 %) 40 54.8 
  Normal (30-40 %) 31 42.2 
  Decreased (<30 %) 2 2.4 
BUN (mmol/L)
  Increased (>7.5 mmol/L) 2 2.7 
  Normal (2.5-7.5 mmol/L) 71 97.3 
Blood creatinine (µmol/L)
  Increased (>120 µmol/L) 4 5.5 
  Normal (<120 µmol/L) 69 94.5 

RBC, red blood cells; WBC, white blood cells; BUN, blood urea nitrogen, SD: standard deviation; TNM, tumor, nodes, and metastases; ccRCC, clear cell renal cell 
carcinomas; pRCC, papillary renal cell carcinomas; crRCC, chromophobe renal cell carcinomas.
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required a blood transfusion due to postoperative bleeding, 
and 1 patient underwent emergency open surgery immedi-
ately after returning to the recovery room due to bleeding 
through the drain. The postoperative complication rate ac-
cording to the Clavien-Dindo classification was 10.9% (8 
patients). 

As was also shown in Table 4, 47 out of 73 patients 
were documented at the follow-up visit. No patients had 
hematuria or a mass in the lumbar region. 5 patients expe-
rienced unexplained lumbar pain, and 2 patients reported a 
decline in their health after surgery. The ultrasound results 
at the follow-up examination showed no abnormalities in 
the renal fossae and no evidence of secondary metastatic 

lesions in any of the patients. At the follow-up visit, several 
laboratory findings of blood count parameters were meas-
ured in 47 patients. 

Among the 73 patients contacted postoperatively, 69 pa-
tients (94.5%) were still alive, 3 patients (4.1%) had died 
due to the disease, and 1 patient (1.4%) had died due to a 
traffic accident. The mean follow-up period was 25.9±12.7 
months (range: 3.2-49.9 months). The cumulative survival 
rates at 1 year, 2 years, 3 years, and 4 years after retroperi-
toneal laparoscopic radical nephrectomy in the treatment of 
renal cancer were 100%, 100%, 97.2%, and 92.8%, respec-
tively. The mean postoperative survival time was 48.1±1.0 
months (Table 5). 

                                                                [Italian Journal of Medicine 2024; 18:1764] [page 231]

Retroperitoneal laparoscopic radical nephrectomy in the treatment of renal cancer

Table 2. Intraoperative characteristics. 

                                                                All patients (n=73) 
                                                               Count      % of total 
Number of trocars - %                                                                  
  2 trocars                                                             51                 69.8 
  3 trocars                                                             22                 30.2 
Renal artery and vein morphology - %                                        
  1 renal artery and 1 renal vein                          60                 82.2 
  Multiple branches                                             13                 17.8 
Renal artery management - %                                                      
  Clamped with 3 Hem-o-Lok clips                   61                 83.5 
  Clamped with more than 3 Hem-o-Lok clips  12                 16.5 
Renal vein management - %                                                        
  Clamped with 3 Hem-o-Lok clips                   72                 98.6 
  Clamped with more than 3 Hem-o-Lok clips   1                   1.4 
Complications                                                                               
  Bleeding - %                                                      5                   6.8 
  Injury to other organs - %                                 0                   0.0 
  Conversion to open surgery - %                       0                   0.0 
  Mortality - %                                                     0                   0.0 
Operative blood loss (ml) - mean±SD                     235±102 
Operative duration (mins) - mean±SD                  106.7±25.1 
SD, standard deviation. 
 
 
 
 
 
Table 3. Postoperative characteristics. 

                                                                All patients (n=73) 
                                                               Count      % of total 
Duration of analgesic use (days) - mean±SD           2.5±1.4 
Duration of flatulence (days) - mean±SD                 1.6±0.5 
Duration of drainage tube removal (days) -              1.7±1.0 
mean±SD                                                               
Duration of hospital stay - %                                                       
  <5 days                                                              14                 19.2 
  5-7 days                                                             47                 64.4 
  >7 days                                                              12                 16.4 
Duration of hospital stay (days) - mean±SD             6.2±1.7 
  Complications                                                                             
  Bleeding - %                                                      1                   1.4 
  Fever - %                                                           4                   5.5 
  Surgical site infection - %                                 2                   2.7 
SD, standard deviation.

Table 4. Re-examination characteristics. 

                                                                All patients (n=47) 
                                                               Count      % of total 
Clinical symptoms at the time of re-examination                       
  Lower back pain - %                                         5                   6.8 
  Hematuria - %                                                   0                   0.0 
RBC (T/L) - %                                                                              
  Increased (>5 T/L)                                             4                   8.5 
  Normal (3-5 T/L)                                              39                 83.0 
  Decreased (<3 T/L)                                           4                   8.5 
WBC (G/L) - %                                                                            
  Increased (>10 G/L)                                          8                  17.0 
  Normal (5-10 G/L)                                           36                 76.6 
  Decreased (<5 G/L)                                           3                   6.4 
Hemoglobin (g/L)                                                                         
  Increased (>15 g/L)                                           7                  14.9 
  Normal (13-15 g/L)                                          36                 76.6 
  Decreased (<13 g/L)                                          4                   8.5 
Hematocrit (%)                                                                             
  Increased (>40 %)                                            10                 21.3 
  Normal (30-40 %)                                            33                 70.2 
  Decreased (<30 %)                                            4                   8.5 
BUN (mmol/L)                                                                             
  Increased (>7.5 mmol/L)                                   3                   6.4 
  Normal (2.5-7.5 mmol/L)                                44                 93.6 
Blood creatinine (µmol/L)                                                           
  Increased (>120 µmol/L)                                  4                   8.6 
  Normal (<120 µmol/L)                                    43                 91.4 
Blood potassium (mmol/L)                                                          
  Increased (>4.5 mmol/L)                                   0                   0.0 
  Normal (3.5-4.5 mmol/L)                                38                 80.9 
  Decreased (<3.5 mmol/L)                                 9                  19.1 
 
 
Table 5. Mortality after retroperitoneal laparoscopic radical 
nephrectomy. 

                                                                All patients (n=73) 
                                                               Count      % of total 
Death after surgery - %                                                                
  Disease-related death                                         3                   6.8 
  Death from other causes                                    1                   1.4 
  Survival                                                             69                 91.8 
Postoperative follow-up time (months) -               25.9±12.7 
mean±SD                                                               
Postoperative survival time (months) -                   48.1±1.0 
mean±SD                                                                                     
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Discussion 
The purpose of the surgery is to remove the entire tumor, 

the ipsilateral kidney, and the surrounding perirenal fat. Rob-
son comprehensively introduced the method of radical 
nephrectomy for renal cancer, reporting a survival rate of 
66% in stage I and 64% in stage II.10 This approach com-
pletely replaced simple nephrectomy in the treatment of 
renal cancer.10 Novick, in his efforts to treat patients with 
radical nephrectomy for renal cancer, demonstrated a 5-year 
survival rate ranging from 40% to 68%.11 Radical nephrec-
tomy is accepted based on the principles of early control of 
the renal artery and vein, removal of the kidney along with 
the perirenal fat and Gerota's fascia, ipsilateral adrenalec-
tomy, and regional lymph node dissection from the di-
aphragm to the bifurcation of the abdominal aorta. After 
nephrectomy, only the muscle layer posteriorly, the di-
aphragm superiorly, the major vessels anterior to the spine 
medially, and the peritoneum or intra-abdominal organs an-
teriorly remain. However, there are differing opinions on 
whether to adhere strictly to these principles. Sagalowsky 
suggests that only 25% of localized renal cancers invade the 
perirenal fat, making the removal of both the perirenal fat 
and Gerota’s fascia unnecessary in all cases.12 Additionally, 
Dimarco reported that in tumors larger than 10 cm, with 
necrosis and hemorrhage, high histopathologic grade, and 
stages pT3 and pT4, only 0.6% to 10% had lymph node 
metastasis.13 Despite ongoing debates, most authors agree 
that adhering strictly to the principles of radical nephrec-
tomy increases postoperative survival chances for patients. 

Radical nephrectomy can be performed either through 
open surgery or laparoscopic surgery. Numerous studies 
worldwide have compared the survival times of renal cancer 
patients who underwent laparoscopic versus open surgery. 
The results consistently indicate no difference in postoper-
ative survival time. Meanwhile, the benefits of laparoscopic 
surgery for patients are evident: reduced pain, less blood 
loss, shorter hospital stays, faster recovery, and improved 
aesthetics. With advancements in technology and expertise, 
laparoscopic surgery is increasingly being applied in med-
ical facilities for early-stage cancer. 

Clayman conducted transperitoneal laparoscopic 
nephrectomy to treat renal tumors.14 Hemal et al. reported 
41 cases of laparoscopic nephrectomy for renal cancer.15 
Studies consistently show that laparoscopic surgery has ad-
vantages over open surgery in terms of simpler postoperative 
care, better pain management, and superior aesthetics. Con-
sequently, laparoscopic nephrectomy is increasingly being 
recommended. According to the updated August 2014 Eu-
ropean Association of Urology guidelines, laparoscopic rad-
ical nephrectomy shows no difference in oncological 
outcomes compared to open surgery. Laparoscopic nephrec-
tomy is recommended for patients with RCC stage T2 or 
lower.16 A few authors have performed nephrectomy for T3 
stage tumors, but the number of patients is limited. In the 
present study, we performed retroperitoneal laparoscopic 
nephrectomy for patients diagnosed preoperatively with 
RCC stage T1a (53.4%), stage T1b (42.4%), stage T2a 
(2.8%), and stage T2b (1.4%). 

Transperitoneal laparoscopy offers the advantage of eas-
ily determining Trocar placement, providing a wider opera-
tive field due to clearer and more easily identifiable 

anatomical landmarks such as the liver, spleen, and di-
aphragm. However, it carries the risk of injury to intra-ab-
dominal organs and is challenging in cases of adhesions 
from previous surgeries or abdominal infections. Retroperi-
toneal laparoscopy has the advantage of avoiding complica-
tions associated with the transperitoneal approach, such as 
bowel adhesions, Trocar site hernia, and injury to the intes-
tines and other intra-abdominal organs. Nonetheless, the 
retroperitoneal approach has its drawbacks. Firstly, it is dif-
ficult to perform in patients with previous retroperitoneal 
surgery. Secondly, the operative field is limited due to the 
narrower retroperitoneal space. Thirdly, the presence of fatty 
tissue limits access to the kidney and exposure of the renal 
hilum, making kidney dissection and specimen retrieval 
more challenging, thus requiring more advanced surgical 
skills. In this study, when performing retroperitoneal laparo-
scopic radical nephrectomy for the treatment of renal cancer, 
we found that 3 or 4 trocars could be used depending on the 
condition of the retroperitoneal space and perirenal adhe-
sions. 51 patients (69.86%) were operated on using 3 trocars, 
and 22 patients (30.14%) were operated on using 4 trocars. 

The comprehensive report by Eskicorapci et al. has 
highlighted multiple studies demonstrating no significant 
differences in the efficacy of transperitoneal and retroperi-
toneal nephrectomy.17 Both surgical approaches have similar 
complication rates, postoperative pain management needs, 
hospital stays, and recovery times. Specifically, Desai’s re-
port indicates that both transperitoneal and retroperitoneal 
laparoscopic nephrectomy yield comparable results regard-
ing blood loss, intraoperative and postoperative complica-
tions, and hospital stay duration.18 However, differences 
were noted between the retroperitoneal and transperitoneal 
groups in terms of operative time (150 minutes vs. 207 min-
utes, P=0.001), faster renal artery control (34 minutes vs. 91 
minutes, P<0.0001), and quicker renal vein control (45 min-
utes vs. 98 minutes, P<0.0001).17 Nowadays, transperitoneal 
and retroperitoneal laparoscopic nephrectomy have become 
standard procedures in urological oncology surgery, adher-
ing to the principles of no-touch technique and minimal in-
vasiveness. Several authors advocate for the retroperitoneal 
approach due to advantages such as early renal artery control 
and reduced risk of injury to intra-abdominal organs like the 
digestive tract. Others emphasize the benefit of a larger op-
erative field with the transperitoneal approach. Overall, dis-
cussions indicate that both transperitoneal and 
retroperitoneal laparoscopic nephrectomy are effective for 
cancer treatment, but the choice of technique depends on the 
surgeon’s preference and experience. 

There are three approaches to exposing the ureter and 
renal pedicle: i) the first approach involves locating the kid-
ney, lifting it to expose and manage the renal pedicle first, 
and then cutting the ureter; ii) the second approach involves 
identifying the ureter first, cutting and lifting it to expose 
and manage the renal pedicle, and finally dissecting the 
perirenal fat; iii) the third approach involves incising the 
Gerota’s fascia, locating the renal pedicle first, and then dis-
secting the kidney and cutting the ureter. Laparoscopic 
nephrectomy presents some differences between right and 
left kidney removal. After creating the retroperitoneal 
space, the ureter is located by following its peristalsis, 
which leads to the renal hilum, and dissection of the go-
nadal vein is unnecessary. When exposing the renal pedicle, 
the renal artery is posterior to the renal vein. The artery and 
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vein are dissected separately, with the artery being clipped 
and cut first, followed by the renal vein. Hemostasis must 
be ensured by using two Hemolock clips on the central side 
and one on the peripheral side, ensuring complete vessel 
occlusion. Dissection of the perirenal fat is continued, and 
hemostasis is achieved using titanium clips for small ves-
sels or electrocautery. Finally, the ureter is dissected down-
ward and cut. For the 46 cases of left nephrectomy, after 
creating the retroperitoneal space, the renal pedicle is ex-
posed. The left renal artery and vein are also dissected sep-
arately, with the artery being clipped and cut before the 
vein. The left adrenal vein and left gonadal vein are also 
clipped and cut. After cutting the left renal artery and vein, 
the kidney and perirenal fat are freed, and the ureter is dis-
sected and cut at a lower level. The entire specimen, includ-
ing the tumor-bearing kidney, ureter, and perirenal fat, is 
placed in a nylon bag for removal. 

Among the 73 kidneys excised due to tumors, 83.56% 
had only one artery, which was clamped using three Hemo-
locks before excision. Twelve patients had accessory arterial 
branches, which were clamped with an additional two or 
three Hemolocks, depending on the branch size, before cut-
ting the vessels. The study observed that 72 kidneys had 
only one renal vein, which was clamped with three Hemo-
locks before excision. One kidney had a branch confluent 
with the vena cava, treated as having two veins, each 
clamped with three Hemolocks before cutting. The adrenal 
branches, gonadal vein branches, and perirenal fat vein 
branches were clamped using Hemolocks or Titanium clips, 
depending on the vessel size. In cases of thick perirenal fat 
or inflammatory adhesion at the renal hilum, dissection was 
challenging, posing a risk of bleeding and prolonging he-
mostasis. In some instances, open surgery was required for 
hemostasis and nephrectomy. 

Open nephrectomy and laparoscopic nephrectomy, 
whether retroperitoneal or transperitoneal, have distinct ad-
vantages and inherent risks. Common complications include 
bleeding, vascular injuries, damage to abdominal and tho-
racic organs, difficulty converting to open surgery, and mor-
tality. In our study, we encountered five patients (6.8%) with 
intraoperative bleeding complications: one case of renal ar-
tery injury, two cases of renal vein tear, one case of upper 
pole accessory artery bleeding, and one case of adrenal ar-
tery bleeding. The average blood loss was 235±102 ml, with 
no cases requiring conversion to open surgery or experienc-
ing organ injury or intraoperative death. Laparoscopic 
nephrectomy complications, particularly bleeding and vas-
cular injuries, are well-documented. Dense perirenal fat and 
adhesion at the renal hilum pose significant risks for renal 
artery and vein injuries, as well as an accessory artery, go-
nadal vein, or even aorta-caval injuries. If not managed 
promptly, these injuries necessitate conversion to open sur-
gery. Eskicorapci et al. summarized multiple reports and 
found intraoperative bleeding in 2%, pulmonary embolism 
in 1%, and ileal stenosis in 1%, with an average blood loss 
of 140 ml (range 100-700 ml).17 Wille (2004) noted an in-
traoperative complication rate of 8%, with an average blood 
loss of 210 ml.19 Cicco et al.’s study of 29 retroperitoneal 
laparoscopic nephrectomies reported one case (3.4%) of in-
traoperative bleeding requiring conversion to open surgery, 
with an average blood loss of 150 ml.20 Hemal et al. reported 
7.3% intraoperative bleeding in 41 patients, with 4.9% need-
ing conversion to open surgery for renal pedicle hemosta-

sis.21 In cases of dense perirenal fat or difficult dissection of 
the renal hilum, patient repositioning, additional trocar 
placement, and enhanced exposure are necessary. If diffi-
culties persist, conversion to open surgery should be con-
sidered to ensure patient safety. Abdominal organ injuries 
are another potential complication; Cicco et al. reported one 
case requiring a colostomy due to colon injury among 29 
patients.20 In our current study, no patients experienced 
organ or gastrointestinal tract injuries during surgery. Spec-
imen retrieval involved extending the incision by 3-5 cm or 
joining two trocar sites, with the kidney and tumor placed 
in a plastic bag for extraction, maintaining structural in-
tegrity for pathological examination. 

The surgical duration is measured from the initial skin 
incision to the final skin suture. It depends on numerous fac-
tors such as tumor size, invasion of surrounding tissues, 
presence of venous thrombosis, surgical approach, patient's 
body condition (thin or obese), and the surgeon's experience. 
A shorter surgical duration typically leads to quicker post-
operative recovery. Additionally, the duration reflects the 
ease or difficulty of the procedure. In our study, most pa-
tients had a surgical time of less than 120 minutes, with only 
five patients exceeding two hours. The average surgical time 
was 106.72±24.1 minutes. This aligns with other studies, 
such as Eskicorapci et al., who reported an average duration 
of 135 minutes (90-410 minutes),17 and Cicco et al., with an 
average of 145 minutes (80-330 minutes).20 Tumors located 
at the lower pole tend to facilitate surgery, potentially reduc-
ing the duration compared to upper pole tumors. The renal 
pedicle dissection typically consumes the most time, espe-
cially in patients with large tumors, which obscure the renal 
hilum and increase the risk of bleeding, thus prolonging the 
surgery. For large tumors, surgeons may extend the incision 
for nephrectomy and tumor retrieval in a plastic bag (by 
joining two trocar sites or making a subcostal incision), pre-
serving the kidney's structure and renal hilum, ultimately re-
ducing the surgical time. 

In laparoscopic nephrectomy, the incidence of postop-
erative complications is very low. Among these, postopera-
tive bleeding is frequently highlighted in studies due to its 
association with the surgeon’s experience.22 In reality, post-
operative bleeding complications due to vascular injuries 
commonly occur in areas such as the adrenal gland dissec-
tion site, gonadal vein stump, adrenal vein stump, and 
ureteral stump. In this study, postoperative complications 
classified according to the Clavien-Dindo system were ob-
served in 8 patients (11%). Among them, 2 patients (2.7%) 
experienced infection at the expanded trocar site on the third 
postoperative day, which was managed with dressing 
changes; 4 patients (5.5%) developed fever on the fifth post-
operative day, treated with antibiotics and antipyretics; 1 pa-
tient had persistent bleeding through the drain from the 
second to the fifth day, with a daily output of 80-120 ml of 
diluted blood, managed with monitoring and blood transfu-
sion; and 1 patient had significant bleeding through the drain 
immediately after returning to the recovery room, with a 
total of 400 ml. This patient underwent emergency open sur-
gery for hemostasis, where it was found that the cause of 
bleeding was a slipped renal artery clip. According to Bilgo 
et al., who conducted laparoscopic nephrectomies on 68 pa-
tients from 2017-2019 for both tumors and benign kidneys, 
postoperative complications according to the Clavien-Dindo 
classification were 22%, including wound infection (10.3%), 
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pain and fever (5.9%), bleeding requiring transfusion 
(4.4%), and mortality in 1 patient (1.5%).23 Eskicorapci et 
al. reported a 5% postoperative complication rate.17 Balcı et 
al., in a study of laparoscopic nephrectomy on 208 patients 
from 2008-2015, found a Clavien-Dindo postoperative com-
plication rate of 6.3%, with grades 1, 2, and 3 complications 
at 1.4%, 4.3%, and 0.5%, respectively.24 

A postoperative evaluation revealed that 65 patients 
(89%) had favorable outcomes, with the majority of tumors 
being in stage T1 (95.8%) and smaller than 7 cm. During 
surgery, five patients experienced bleeding, which was man-
aged intraoperatively without the need for conversion to 
open surgery, and the average surgical duration was short. 
These results are consistent with those reported by other au-
thors. For patients with average postoperative outcomes, 7 
out of 73 patients (9.6%) fell into this category. These sur-
geries were more challenging, with durations exceeding 120 
minutes in 5 patients due to tumors larger than 7 cm (1 pa-
tient) or stage T2 tumors (3 patients), and 1 patient required 
a blood transfusion due to postoperative bleeding. Only 1 
patient (1.4%) had a poor postoperative outcome. This pa-
tient experienced significant bleeding (400 ml) through the 
drain immediately after returning to the recovery room, ne-
cessitating emergency open surgery for hemostasis. The 
cause of the bleeding was identified as a slipped renal artery 
clip. Following the secondary surgery, the patient stabilized 
and was discharged on the eighth day. 

We observed that tumors were typically located at one 
pole of the kidney, with the upper pole being the most com-
mon at 42.1%. No cases of multiple tumors in the kidney 
were noted. The tumor location distribution in this study is 
consistent with previous research. In recent years, there has 
been an increase in the detection of smaller tumors. This 
trend is attributed to the rising incidence of incidental tumor 
detection, increasing health awareness in the community, 
and early detection of kidney cancer when tumors are small 
and in early stages. All patients in our study were diagnosed 
at stages T1-T2, with the majority being at stage T1 (95.8%). 
The predominant histopathological type was clear cell car-
cinoma (83.6%), while less common types included chro-
mophobe cell carcinoma (5.5%), papillary cell carcinoma 
(8.2%), and other types (2.7%). According to Weiss and 
Storkel (1997), clear cell carcinoma accounts for approxi-

mately 70-80% of cases, papillary cell carcinoma for 10-
15%, chromophobe cell carcinoma for 4-5%, and oncocy-
toma for 3-7%. Our histopathological findings align with 
those of other authors and the literature, where RCC consti-
tutes up to 90% of kidney cancers. 

At the follow-up visit, patients underwent a clinical ex-
amination, ultrasound, and basic laboratory tests. If any ab-
normalities were detected, additional specialized tests such 
as CT scans were performed. As this is a retrospective study, 
we did not follow patients periodically but calculated the 
time from surgery to the follow-up visit. In our study, most 
patients showed no clinical or basic laboratory abnormalities 
at the follow-up. With an average follow-up duration of 
25.96 months, at the time of follow-up, 69 patients (94.5%) 
were still alive, 3 patients (4.1%) had died due to the disease, 
and 1 patient (1.4%) had died due to a traffic accident. Sur-
vival analysis following laparoscopic radical nephrectomy 
for treating stage T1-T2 RCC using the Kaplan-Meier algo-
rithm revealed a 4-year survival rate of 92.8% (Figure 1). 

Our findings are consistent with those of other authors. 
Eskicorapci et al. reported overall survival rates of 92-94% 
at 5 years for stage pT1/2 N0M0 and 75% for stage pT3, with 
a mean follow-up of 75 months.17 In Eskicorapci et al.’s re-
port,17 various stages of RCC were summarized, showing 5-
year survival rates from other authors: Ono (2000) reported 
92% survival at 5 years in 103 cases, Chan (2001) reported 
95% survival at 5 years in 67 cases of stages T1-T3b, Gill 
(2001) reported 92% survival at 5 years in 100 cases of stages 
T1-T3b, and Saika reported 91% survival at 5 years in 195 
cases of stage T1.17 According to Portis,25 follow-up after la-
paroscopic and open radical nephrectomy for treating stage 
T1-T2 RCC showed mean follow-up times of 54 months and 
69 months, respectively. Kaplan-Meier analysis indicated 5-
year survival rates of 92% for laparoscopic and 91% for open 
surgery, with no statistically significant difference observed. 
Overall, laparoscopic radical nephrectomy for RCC treatment 
yields survival outcomes equivalent to open surgery. Our 
study did not compare outcomes of laparoscopic radical 
nephrectomy after partial nephrectomy for localized RCC 
with other techniques such as laparoscopy during partial 
nephrectomy or open surgery. However, our results are con-
sistent with studies by other authors conducting radical 
nephrectomy across different surgical techniques. 

Conclusions 
Retroperitoneal laparoscopic radical nephrectomy for 

RCC stages T1-2 demonstrates outcomes on par with open 
surgery, offering notable advantages. We advocate for 
retroperitoneal laparoscopic radical nephrectomy as the pre-
ferred approach for managing stage I and II renal tumors. 
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