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Abstract

Introduction and Objectives. Renal cell carcinoma represents an important surgical disease. In the present times, in 
case of an imagistic suspicion of a renal cell carcinoma, a total nephrectomy or a radical nephrectomy should be per-
formed when the tumor formation is not suitable for partial nephrectomy. Renal cell carcinoma is the third most common 
type of cancer after prostate and bladder cancer in the field of uro-oncology. Its incidence has known a rapid increase 
in the last years, thanks to the well spread use of the new imagining techniques, that also improved the mortality and 
morbidity rate caused by this malignancy.  We performed a comparison between open versus laparoscopic nephrecto-
my, regarding the treatment of renal cell carcinoma, in order to assess if the laparoscopic nephrectomy for renal tumors 
is by any means superior to the “old-school” open approach, and if it can, indeed, replace the open surgical intervention.

Materials and Methods. 63 cases of patients with renal cell carcinoma who underwent nephrectomy were studied 
in a retrospective manner. The surgeries were performed in the Urology Clinic of “Prof. Dr. Theodor Burghele” Clinical 
Hospital, between January 2011 and September 2013. The subjects were divided into two study groups by means of 
the surgical approach used, open or laparoscopic nephrectomy and several parameters were analyzed.

Results. Of the total 63 patients with RCC, 28 underwent laparoscopic nephrectomy, while the rest of 35 under-
went open nephrectomy. The mean age of patients with laparoscopic nephrectomy was 59.39±12 years, compared 
to 63.31±11 years for the open approach. The male patients were statistically significantly older than the female pa-
tients in our population (p=0.017). Clear-cell carcinoma accounted for approximately 70% of all adult epithelial kidney 
tumors, in the nephrectomy series. Papillary renal cell carcinoma was the second most common type of renal cell 
carcinoma and it accounted for 10-15% of all types of renal cell carcinomas. Mean length of hospitalization was sig-
nificantly higher for patients receiving open surgery than for those receiving laparoscopy (8.26 days versus 5.81 days, 
respectively) (p=0.0001). Blood loss has been lower for the laparoscopically operated patients, compared to the other 
group of open nephrectomies: average blood loss was 93 ml versus 202 ml in the open nephrectomy group (p=0.002). 
Complications were more frequent after open surgery compared to laparoscopic surgery (p=0.015).

Conclusions. The laparoscopic approach in the surgical treatment of the renal cell carcinoma has the advantage 
of a reduced rate of complications, decreased postoperative pain, shorter hospital- stay and therefore more rapid 
socio-professional reintegration. In terms of success rates and oncological results, both techniques presented with 
similar results, only minor differences were observed, with no statistical significantly difference.
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Introduction and Objectives
From all the kidney malignancies in adults, renal cell 

carcinomas (RCC) represent over 90%, RCC being espe-
cially a surgical disease that responds unwell to chemo-
therapy. Usually, a nephrectomy is indicated in patients 
with severe kidney deterioration due to acute or chron-
ic infection, pyelonephritis, reflux diseases, congenital 
dysplasia, severe trauma or massive lithiasis that lead 
to severe renal parenchymal damage or in case of a 
renal tumor, any kidney mass being considered malig-
nant until the contrary is proven. Nowadays, in case of 
an imagistic suspicion of a renal cell carcinoma, a total 
nephrectomy or a radical nephrectomy should be per-
formed when the tumor formation is not suitable for 
partial nephrectomy [1].

In the field of uro-oncology, renal cell carcinoma 
(RCC) is the third most common type of cancer after 
prostate and bladder malignancies [2]. Its incidence var-
ies worldwide, in Europe, an estimated of 16/100.000 
individuals being diagnosed with this type of ma-
lignancy. The incidence of RCC has known a rapid in-
crease in the last years, yet death rates have remained 
stable in most countries, thanks to the augmented 
detection of tumors by the well spread use of the new 
imaging techniques. This explains the fact why the size 
of renal tumors at the time of diagnosis is decreasing 
with time in economically well-developed countries. 
For instance, in the last decade the rate of renal tumor 
detection increased up to 60% [3].

Regarding the surgical treatment of the RCC, back 
in 1969, Robson et al. described the open radical ne-
phrectomy, which was considered since then the pri-
mary treatment method for RCC, until 1990 [4]. Laparo-
scopic radical nephrectomy was first reported in 1991, 
and since then it gained wide acceptance as a standard 
treatment for RCC [5]. Regarding the open technique for 
radical nephrectomy, the standard procedure includes 
early dissection and control of the hilar vessels, removal 
of the kidney with the perirenal fat and Gerota’s fascia. 
It can be performed either transperitoneally or extra-
peritoneally [6]. The laparoscopic radical nephrectomy 
follows the same oncological principles as the open 
surgery. The laparoscopic approach is more frequent-
ly performed transperitoneally than retroperitoneally. 
The pneumoperitoneum is achieved with the help of a 
Verres needle or via a mini laparotomy, while the organ 
is taken out in an endo-bag through a sub inguinal or 
midline muscle-splitting incision [7].

The objective of our research was to perform a com-
parison between the open and laparoscopic approach 

in terms of nephrectomies for renal carcinoma on our 
first series of cases, by analyzing certain pre-operative 
and post-operative parameters, oncological outcome 
and overall survival in two comparable study groups. 
The objective was to assess if the laparoscopic ne-
phrectomy for renal tumors is by any means superior 
to the “old-school” open approach, and if it can, indeed, 
replace the open surgical intervention.

 
Materials and Methods

We therefore conducted a retrospective study on 
63 patients with renal cell carcinoma, who underwent 
nephrectomy by either laparoscopic or open surgery, 
in the Urology Clinic of “Prof. Dr. Theodor Burghele” 
Clinical Hospital, between January 2011 and Septem-
ber 2013. We tried to analyze the following parameters 
(for two study groups – patients who underwent lap-
aroscopic nephrectomy and patients who underwent 
open nephrectomy): patient’s age, sex, body mass in-
dex, the presence of comorbidities, risk factors for renal 
cell carcinoma, the American Association of Anesthe-
siology physical status classification grade, complica-
tions and their Clavien Dindo grade, pre-operative and 
post-operative hemoglobin levels, and any postoper-
ative blood transfusions. Each patient was performed 
a thoracic and abdominal C.T. scan for clinical staging 
of the tumor. Tumor size, histological type, Fuhrman 
grading and the pathological TNM stage were collect-
ed as well. The gathered information was included in a 
chart review. The statistical analysis of was performed 
by using the Pearson or Fisher chi-squared test for 
qualitative variables and the Student’s t-test, the Mann 
Whitney U test, the ANOVA test, and Friedman’s tests 
for the continuous variables. A “p value” of less than 
0.05 was considered the threshold value for statistical 
significance.

Results
Of the total 63 patients with RCC, 28 underwent lap-

aroscopic nephrectomy, while the rest of 35 underwent 
open nephrectomy. The mean age of patients with lap-
aroscopic nephrectomy was 59.39±12 years, compared 
to 63.31±11 years for the open approach. The male 
patients were statistically significantly older than the 
female patients in our population (p=0.017).

The average body mass index for our entire stud-
ied population was 26.5. The male average body mass 
index was 26.78, while the female average body mass 
index was 26.05.
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The prevalence of comorbidities in our study group 
of patients was of 74.6 % (47 out of the total of 63 pa-
tients).  

The ‘concomitant urological disorder’ category in-
cluded two cases of renal insufficiency, one case of re-
nal stone, two cases of urinary tract infection, one case 
of benign hyperplasia of the prostate, and one case of 
a patient having undergone a previous nephrectomy 
on the contralateral kidney. The ‘other’ category of co-
morbidities included one case of rheumatoid arthritis, 
one case of severe obesity, one case of hypercholes-
terolemia, two cases of gall bladder lithiasis, one case 
of hepatitis B, one patient with ovarian cysts, one with 
uterine fibroids, and one with hyperthyroidism.

In terms of risk factors, 29 patients, representing 

46.03 % of the patients in our study, presented with at 
least one risk factor for renal cell carcinoma. Approxi-
mately 50.7 % of our patients (32 patients) had no risk 
factor for renal cell carcinoma. Only two patients rep-
resenting 3.17 % of our patients lacked this informa-
tion from their medical file. By far, the most common 
risk factor was arterial hypertension, present in 39.68 
% of patients. Hypertension was followed by obesity, 
as approximately 12.69 % of the patients in our study 
were obese. Finally, 3.17 %, that is two patients out of 
our total of 63 patients, were smokers and one patient, 
representing 1.58% of our patients, had chronic renal 
failure as a risk factor for renal cell carcinoma.

Figure 1.  
The percentage of patients within 
each age group to have undergone 
laparoscopic surgery and open 
surgery. 

Figure 2. The prevalence for each type of comorbidity in the studied 
patient population. 

Figure 3. Prevalence of risk factors for renal cell carcinoma in our 
patient population. 
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Figure 4. The percentages of each of 
the histological types of renal tumors  
within specific age groups

Figure 5. The percentages of each histological type of tumor present in our study’s patient population

Figure 6.  
The preva-
lence of the 
main stages 
of the clinical 
TNM classifi-
cation in our 
study

Figure 7. The percentage of the various clinical TNM stages treated by either laparoscopic or open surgery.

Figure 8. The proportion of the various pathological TNM stages treated by either laparoscopic or open surgery 
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70% of all adult epithelial kidney tumors, in the nephrec-
tomy series [8]. Papillary renal cell carcinoma was the sec-
ond most common type of renal cell carcinoma and it ac-
counted for 10-15% of all types of renal cell carcinomas [9].

There was only one 44 years old patient with an 
oncocytoma and thus the latter wasn’t included in the 
graph above. It can be noticed that the papillary type 
of renal carcinoma had the highest prevalence in the 
56-66 age group, while the chromophobe renal cell 
carcinoma presented the highest prevalence in the 78 
years or greater age group.

Number Percentage

II 48 76.19

III 12 19.04

Not Available 3 4.76

Total 63 100,0

Table 1. Table summarizing the Fuhrman grades of the tumors in our study. 

The ‘other’ category included a T3 N0 Mx stage, a T3 
N2 M0 stage, a T1 Nx Mx stage, and finally a T1 Nx Mx 
stage. In the T1 N0 M0 stage, 12.7 % represented a T1a 
N0 M0 stage, 30.16 % comprised a T1b N0 M0 stage and 
the remaining 6.35 % consisted of a simply stated T1 N0 
M0 stage. 

Hospital stay is statistically significantly longer in 
the group of patients having undergone open sur-
gery compared to the laparoscopic surgery group 
(p=0,0001). The shorter length of stay in the laparo-
scopic group can be explained by the reduction of the 
parietal trauma and diminishing the incision.

Mean 7,21

Median 7,00

Mode 6

Standard Deviation 2,511

Minimum 3

Maximum 13

Table 2. Average hospital stay parameters measured in days in our 
patient population.

Number Percentage

Not available 6 9,5

No 41 65,1

Yes 16 25,4

Total 63 100,0

Table 3. Percentage of patients having developed complications related 
to their surgery, those who haven’t and those for whom the information 

was not found in the patients’ medical files.

Mean length of hospitalization was significantly 
higher for patients receiving open surgery than for 
those receiving laparoscopy (8.26 days versus 5.81 
days, respectively) (p=0.0001)

Type of  
approach

N Mean Standard 
Deviation

p

Hospital stay  
(days)

Laparoscopy 26 5,81 2,315 0,0001

Open 35 8,26 2,133

Table 4. Average hospital stay measured in days in patients having under-
gone laparoscopic surgery and those having undergone open surgery.

 

 
Figure 9.  
Percent-
ages for 
each type 
of compli-
cation

Type of Approach p

Laparoscopy Open

Complications

No
Number 20 21

0,015*
% 90,9% 60,0%

Yes
Number 2 14

% 9,1% 40,0%

Table 5. The appearance of complications according to the surgical. 
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It appears that the occurrence of complications is 
more frequent after open surgery compared to laparo-
scopic surgery (p=0.015)

Type of  
Approach

N Mean Standard  
Deviation

p

Blood loss  
(ml)

Laparoscopy 8 93,750 49,5516
0,002**

Open 25 202,000 140,2973

Table 6. Comparison of the average blood loss in patients having  
undergone laparoscopic surgery or open surgery. 

Figure 10. Various complications appearing within each of the surgi-
cal approaches compared in our study

Figure 11.  
The per-
centage of 
the Clavien 
grades of the 
various com-
plications 
appearing 
within each 
of the surgical 
approaches 
compared in 
our study

Figure 12. 
Survival 
among the 
two surgical 
approach 
groups in our 
study

Discussions
Modern approach depends very much on the size 

and the location of the tumor. Laparoscopic nephrec-
tomy is now one of the best standardized and repro-
ducible techniques, but it can prove to be quite chal-
lenging in removing large renal masses. Nevertheless, 
it is rapidly replacing the traditional open technique for 
nephrectomy in T1-2 tumors. 

Our study comprised 42 males and 21 females. Hos-
pital stay was statistically significantly longer in patients 
having undergone open surgery than in those having 
undergone laparoscopic surgery (p= 0.0001). Patients 
operated through an open surgical approach were 
more prone to complications, compared to patients 
operated through the laparoscopic. Accumulation of 
results demonstrates that laparoscopic nephrectomy, 
is statistically superior to open surgery regarding the 
percentage of complications that occur in and after 
surgery (40% compared to 9.1%, p=0.015). 

The bleeding seems to have been lower for the 
laparoscopically operated patients, compared to the 
group of open nephrectomies: the average blood loss 
was 93 ml compared to 202 ml in the group with open 
nephrectomy (p=0.002). 

Conclusions
The laparoscopic approach in the surgical treatment 

of the renal cell carcinoma has the advantage of de-
creased postoperative pain, reduced rate of complica-
tions, shorter hospital- stay and therefore more rapid so-
cio-professional reintegration. In terms of success rates 
and oncological results, both techniques presented with 
similar results, with no statistical significantly difference.
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