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Summary

Purpose: This study was to compare the short- and long-
term outcomes of elderly versus middle-aged patients with
localized renal cell carcinoma (RCC) who had undergone
laparoscopic radical nephrectomy.

Methods: Between January 2012 and January 2018, a total
of 151 patients with localized RCC [54 patients aged 70 years
and above (elderly group)] and 97 middle-aged patients (aged
between 55 and 69 years;middle-aged group) who underwent
laparoscopic radical nephrectomy due to localized RCC were
included in this study. The short- and long-term outcomes
of patients were compared between the groups.

Results: According to the baseline characteristics, median
age (73 vs 61, p=0.000), Charlson comorbidity index (>3:35%
vs 19%, p=0.035), and American Society of Anesthesiologists
score (I1I: 20% vs 8%, p=0.006) were higher in the elderly

Introduction

Renal cell carcinoma (RCC) arises from the
tubular epithelial cells in the renal parenchyma
and is the most common cancer in the kidneys, ac-
counting for 2-3% of all cancer cases in adults [1-3].
The majority of RCC are diagnosed in patients aged
between 50 and 70 years [1-3]. Since localized RCC
is not sensitive to radiotherapy or chemotherapy,
the most important treatment modality for local-
ized RCC is surgical resection [4-6]. Guidelines for
the diagnosis and treatment of RCC published by
authoritative organizations, such as the National
Comprehensive Cancer Network (NCCN) [7] and
European Association of Urology (EAU) [8], recom-

group than in the middle-aged group. The differences in
short-term outcomes, including operation time, intraopera-
tive blood loss, transfer rate, postoperative 30-day complica-
tion rate, severity of complication, and pathological results
were similar in both groups. Moreover, the tumor recurrence
rates, overall survival (OS) and disease-free survival (DFS)
were similar in the two groups. Multivariate analysis also
showed that age was not an independent predictor for OS
and DFS.

Conclusions: The outcomes of laparoscopic radical ne-
phrectomy for localized RCC were similar in the elderly and
middle-aged patients.

Key words: localized renal cell carcinoma, laparoscopic
radical nephrectomy, laparoscopic surgery, outcomes

mend initial treatment with radical nephrectomy
for patients with clinical stage I (TINOMO) RCC
who are not suitable for partial nephrectomy and
for patients with clinical stage II (T2NOMO) RCC.
Clayman et al completed the first laparoscopic radi-
cal nephrectomy in 1991 [9], Laparoscopic radical
nephrectomy has drawn much attention because
of its minimal invasiveness and efficacy, as well
as its potential to cause fewer trauma and bleed-
ing, leading to faster postoperative recovery and a
shorter length of hospitalization [10-16]. With the
aging population and the wide adoption of medical
imaging equipment, there is an increasing number
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of elderly patients diagnosed with localized RCC
[17-24]. Surgical treatment for elderly patients with
localized RCC has been controversial because the
risk of surgery is greater in elderly than in non-
elderly patients. Thus, the objective of this study
was to compare the short- and long-term outcomes
of elderly versus middle-aged patients with lo-
calized RCC who underwent laparoscopic radical
nephrectomy.

Methods

Between January 2012 and January 2018, patients
with localized RCC who underwent laparoscopic radical
nephrectomy at our hospital and who met the inclusion
and exclusion criteria listed below were included in the
study. Inclusion criteria: (1) complete clinical and follow-
up data, (2) without a history of previous treatment with
radiofrequency ablation or cryoablation before laparo-
scopic radical nephrectomy, and (3) operable primary
tumor. Exclusion criteria: (1) incomplete clinical and
follow-up data, 2) previous nonsurgical treatment such
as ablation before surgery, and (3) recurrent or meta-
static tumor.

According to the age at the time of localized RCC
diagnosis, the patients were divided into two groups as
follows: 54 patients as elderly group (aged 70 years and
above) and 97 as middle-aged groups (aged between 50
and 69). Laboratory examination, abdominal ultrasound,
and chest and abdominal computed tomography (CT)
were performed before surgery to determine the clinical
stage and exclude distant metastasis, and bone scans and

Table 1. Baseline characteristics of the two groups (n=151)

positron emission tomography/computed tomography
(PET-CT) examinations were performed as necessary to
confirm the clinical stage [25-27]. Tumor size was meas-
ured as the longest diameter of each tumor in any single
plane of the preoperative imaging study. Laparoscopic
radical nephrectomy was performed only by the pure
laparoscopic approach, not by hand or robot-assisted
techniques [10]. Lymph node dissection was not per-
formed. Comorbidities were evaluated using the Charl-
son comorbidity index. The tumor stage was based on
the 7th edition of the TNM classification of RCC, which
was proposed by the Union for International Cancer
Control (UICC) and the American Joint Committee on
Cancer (AJCC). Histological subtypes were classified ac-
cording to the UICC and AJCC recommendations and
tumor grades were determined according to the grad-
ing system of Fuhrman. This study adopted a fast-track
method for perioperative management. Detailed surgical
procedures have been previously reported [10]. Patients
did not receive adjuvant chemotherapy or radiotherapy
[10].

The severity of postoperative 30-day complications
was graded using the Clavien-Dindo classification, which
ranks the severity of postoperative complications into
5 grades [28-34]. Mild complications are classified as
grades 1 and 2, while severe complications are classified
as grades 3, 4, and 5.

Follow-up status was evaluated using physical ex-
aminations, laboratory tests, chest CT and abdominal
CT scans according to the surveillance protocols. Re-
currence was defined as any new soft-tissue masses
>10 mm that were previously undetected by CT; biopsy
was not routinely performed to confirm the diagnosis

Characteristics

Elderly group (n=54) Middle-aged group (n=97) p value
n n
Age (years), median (range) 73 (70-76) 61 (55-69) 0.000
Male 33 62 0.732
Female 21 35
ASA score 0.006
I 24 64
1I 19 25
I11 11 8 0.035
Charlson comorbidity index
>3 19 19
<3 35 78
BMI (kg/m?), median (range) 20 (18-206) 21 (17-28) 0.248
Clinical stage 0.870
cT1aNOMO 3 5
cT1bNOMO 11 19
cT2NOMO 40 73
Laterality 0.707
Left 25 48
Right 29 49

ASA: American Society of Anesthesiologists
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[1-4]. Cancer recurrence was determined according to
the clinical and radiological findings. Disease recurrence
was categorized as local and distant (any evidence of
disease outside the renal fossa, including visceral, bone,
and lung metastases) [10-12]. Deaths were categorized
as cancer-related death and other causes based on indi-
vidual record review.

Overall survival (OS) was calculated from the date
of laparoscopic surgery till the last follow-up visit of
death from any cause. Disease-free survival (DFS) was
calculated from the date of laparoscopic surgery till the
date of cancer recurrence or death from any cause.

Statistics

Variables were presented as mean and standard
deviations for variables following normal distribution
and were analyzed by t-test. For variables following
non-normal distribution, data were expressed as me-
dian and range and were compared by Wilcoxon test.

Differences of non-parametric values were analyzed by
Mann-Whitney U test. Differences of qualitative results
were analyzed by chi-square test or Fisher exact test.
Survival rates were analyzed using the Kaplan-Meier
method and differences between two groups were ana-
lyzed with the log-rank test. Univariate analyses were
performed to identify prognostic variables related to
OS and DFS. Univariate variables with probability val-
ues less than 0.10 were selected for inclusion in the
multivariate Cox proportional hazard regression model.
Adjusted hazard ratios (HR) along with the correspond-
ing 95% confidence intervals (CI) were calculated. All
statistical tests were two-sided, with the threshold of
significance set at p<0.05 level. Statistical package for
social sciences (SPSS) version 13.0 (SPSS Inc., Chicago,
IL, USA) was used for all statistical analyses. This study
complied with the Declaration of Helsinki rules and was
approved by the Ethics Committee of our institution [ap-
proval number:201900112m, 12 January 2019).

Table 2. Surgical and pathological outcomes of the two groups (n=151)

Outcomes Elderly group (n=54) Middle-aged group (n=97) p value
Conversion to open surgery, n (%) 1(2.0) 2(2.1) 1.000
Operative time (min), median (range) 160 (130-200) 150 (120-190) 0.321
Blood loss (mL), median (range) 130 (80-210) 110 (70-190) 0.097
Blood transfusion (n) 1 1 1.000
Hospitalization (days), median (range) 11 (8-21) 9 (7-18) 0.108
Postoperative 30-day complications, n (%) 13(24.1) 19 (19.6) 0.518

Urinary retention 5(9.3) 6 (6.2)

Ileus 2 (3.7) 3(3.1)

Wound infection 1(2.0) 2(2.1)

Fever 2(3.7) 3(3.1)

Upper gastrointestinal bleeding 1(2.0) 2(2.1)

Respiratory insufficiency 1(2.0) 2(2.1)

Acute renal failure 1(2.0) 1(1.0)
Major complications, n (%) 1(2.0) 1(1.0) 1.000
Intraoperative mortality, n (%) 0 (0.00) 0 (0.00) -
Postoperative 30-day mortality, n (%) 0 (0.00) 0 (0.00)
Pathological TNM stage, n (%) 0.994

pT1aNOMO 2 (3.7) 3(3.1)

pT1bNOMO 7 (13.0) 12 (12.3)

pT2NOMO 36 (66.7) 67 (69.1)

pT3aNOMO 9(16.7) 15(15.5)
Fuhrman grade, n (%) 0.719

1 7 (13.0) 11 (11.3)

2 21 (38.9) 39 (40.2)

3 18 (33.3) 28 (28.9)

4 8 (14.9) 19 (19.6)
Histological subtype, n (%) 0.966

Clear cell 48 (88.9) 86 (88.7)

Non-clear cell 6(11.1) 11 (11.3)
Lymphovascular invasion, n (%) 1(2.0) 2(2.1) 1.000
Sarcomatoid differentiation, n (%) 1(2.0) 1(1.0) 1.000
Positive surgical margins, n (%) 0 (0.00) 0 (0.00) -
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Results

Comparisons of preoperative baseline data be-
tween the two groups are shown in Table 1. The
mean age, Charlson comorbidity index, and Ameri-
can Society of Anesthesiologists (ASA) score were
higher in the elderly group than in the middle-aged
group, whereas other preoperative baseline data did
not show any statistically significant differences.

There was no mortality in postoperative 30
days in all groups, moreover, there were no sta-
tistically significant differences in terms of opera-
tive time, intraoperative blood loss, transfer rate,
intraoperative and postoperative transfusion rates,
length of hospitalization, and postoperative 30-day
complication rate, degree of severity of complica-
tions and pathological findings (Table 2) between
the two groups.

The median follow-up time in the elderly and
middle-aged groups group were similar [(41 (range

Table 3. Long-term outcomes of the two groups (n=151)

4-72) and 44 (range 3-76) months, respectively,
p=0.027]. During the follow-up period, deaths oc-
curred in 9 patients in the elderly group, of which
8 due to tumor recurrence and 1 to ischemic stroke.
There were 14 deaths in the middle-aged group, of
which 13 were due to tumor recurrence and 1 was
because of factors unrelated to the tumor (Table 3).

The rates of 5-year OS and DFS of the elderly
and middle-aged groups were similar (OS rate 77
vs. 84%, p=0.458 and DFS 73 vs. 75%, p=0.445), re-
spectively (Figures 1 and 2). Uni- and multivariate
analysis showed that the TNM stage and Fuhrman
grade were independent predictors of the OS and
DEFS (Tables 4,5).

Discussion

The results of this study indicate that treat-
ment with laparoscopic radical nephrectomy in
elderly patients with localized RCC could achieve

Outcomes Elderly group (n=54) Middle-aged group (n=97) p value
Tumor recurrence, n (%) 10 (18.5) 15 (15.5) 0.628
Recurrence site, n (%)
Local 1(2.0) 3(3.1)

Distant 8 (14.8) 10 (10.3)

Mixed 1(2.0) 2(2.1)
Disease free survival (months), median (range) 22 (10-50) 24 (15-45) 0.287
Mortality, n (%) 0.714

Cancer-related recurrence 9(16.7) 14 (14.4)

Non-cancer-related diseases 8 (14.8) 13 (13.4)
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Figure 1. Comparison of overall survival rate between the
elderly group (age = 70 years) and the middle-aged group
(= 55 and < 69 years).
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Figure 2. Comparison of disease-free survival rate between
the elderly group (age = 70 years) and the middle-aged
group (= 55 and < (69 years).
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Table 4. Univariate analysis of overall survival and disease-free survival (n=151)
Variables 5-year overall survival (%) p value 5-year disease-free survival rate (%) p value
Age (years) 0.458 0.445
55-69 84 75
=70 77 73
Gender 0.657 0.257
Male 85 76
Female 79 71
Charlson comorbidity index 0.094 0.115
<3 90 79
>3 78 71
ASA score 0.085 0.091
I-1I 88 81
111 75 73
Histological subtype 0.641 0.480
Clear cell 85 76
Non-clear cell 81 72
Pathological stage 0.021 0.019
pT1INOMO 91 89
pT2-3NOMO 74 70
Fuhrman grade 0.035 0.020
1-2 88 75
3-4 75 68
Laterality 0.891 0.920
Left 84 75
Right 81 71
ASA: American Society of Anesthesiologists
Table 5. Cox proportional hazards model for overall survival and disease-free survival
Variables 5-year overall survival 5-year disease-free survival
Hazard ratio (95% CI) p value Hazard ratio (95% CI) p value
Charlson comorbidity index < 3vs >3 1.219 (0.584-2.544) 0.204 N/A N/A
Pathological stage pTINOMO vs pT2-3NOMO 1.987 (1.321-2.988) 0.020 1.651 (1.202-2.268) 0.019
Fuhrman grade 1-2 vs 3-4 1.890 (1.458-2.450) 0.038 1.770 (1.234-2.539) 0.033
ASA score I-II vs III 1.157 (0.630-2.124) 0.314 1.108 (0.740-1.659) 0.250

ASA: American Society of Anesthesiologists

short- and long-term outcomes similar to those in
middle-aged patients. The postoperative 30-day
mortality and complication rates in the elderly
group of the present study were lower than those
reported in previous large-sample studies on open
surgery, which fully demonstrated the minimally
invasiveness of laparoscopic surgery [10-16]. In the
present study, more than 20% of elderly patients
had a Charlson comorbidity index score greater
than 3 and an ASA grade III, but their short-term
outcomes were similar to those of middle-aged
patients. Long-term follow-up results showed that
only a small number of patients in the elderly

group died of diseases unrelated to the tumor. The
major cause of death was tumor recurrence, which
further indicated that active treatment could im-
prove the survival rates in elderly patients with
localized RCC.

Treatment of stage T2 RCC with partial ne-
phrectomy is currently controversial. Although
some suggest that treatment of stage T2 RCC with
partial nephrectomy is technically feasible [34-41],
comparison with radical nephrectomy and partial
nephrectomy has the following issues: (1) Unsatis-
factory tumor control: the positive surgical margin
rate of stage T2 RCC resected with partial nephrec-
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tomy significantly increases. (2) Unclear benefit of
renal function protection: the wound after resec-
tion of a stage T2 RCC tumor is large because of
the large tumor size, which renders suturing and
reconstruction difficult and also prolongs the warm
ischemic time; this may increase the amount of
normal renal parenchyma damaged during the
resection and suturing process and therefore the
extent of renal function preservation is unclear.
(3) High incidence of surgical complications. (4)
Most current studies on stage T2 RCC resected with
partial nephrectomy are retrospective, case-control
studies are limited by selection bias, a small sam-
ple size and short follow-up times, and they cannot
provide high-quality evidence to support the use
of partial nephrectomy [34-41].

Laparoscopic radical nephrectomy can be per-
formed by either the transabdominal or retroperito-
neal approach, both of which have advantages and
disadvantages [42,43]. The transabdominal route
enables a large operating space with a clear view of
the anatomic layers, but there is a potential risk of
damaging the abdominal organs [42,43]. The retro-
peritoneal route interferes less with the abdominal
organs. It provides direct entry to the surgical field
without the need to separate tissues, thereby caus-
ing little disturbance to abdominal organs [42,43].
The drainage is confined to the posterior abdominal
cavity, which avoids contamination of the abdomi-
nal cavity and tumor implantation. However, the
disadvantage of this approach is the small oper-
ating space and lack of clear anatomic markers.
Therefore, this operation demands a high-level of
technical skill and is difficult for beginners to mas-
ter. Studies have shown that both routes achieve
similar short- and long-term outcomes [42,43]. In
clinical practice, the choice of surgical routes de-
pends on the operator’s habits and proficiency. In
the present study, laparoscopic radical nephrec-
tomy was performed via the retroperitoneal route,
and its short- and long-term outcomes were similar
to those reported in previous publications [42,43].

Fast-track surgery (FTS) refers to the use of
perioperative treatment approaches validated by
evidence-based medical research to minimize
surgical-related stress, prevent organ dysfunction,

References

1. Hsieh JJ, Purdue MP, Signoretti S et al. Renal cell car-
cinoma. Nat Rev Dis Primers 2017;3:17009.

2. Barata PC, Rini BI. Treatment of renal cell carcinoma:

JBUON 2019; 24(5): 2152

expedite patients’ recovery and improve their prog-
noses, thereby providing higher quality medical
outcomes [44-50]. In the past 20 years, surgeons in
many developed countries have adopted and pro-
moted the concept of FTS and have achieved signif-
icant results. The application of FTS in RCC surgery
can expedite patient recovery after operation and
ensure maximum medical safety [44-50]. Elderly
patients are a high-risk population for radical ne-
phrectomy, and the risks of postoperative compli-
cations and deaths are higher than in nonelderly
patients [44-47]. In the present study, the results of
postoperative complication rate, mortality rate, and
length of hospitalization were similar in the elderly
and middle-aged patient groups, which might be
related to the application of the FTS concept.

The long-term outcomes, including tumor re-
currence rate, OS rate, and DFS rate were similar in
both groups of patients in this study. The results of
this study are similar to those of previous reports
[10-16]. There is, to the best of the authors’ knowl-
edge, no publication in the English language that
has reported long-term outcomes of elderly pa-
tients with localized RCC treated with laparoscopic
radical nephrectomy. This study demonstrates for
the first time that elderly patients with localized
RCC treated with laparoscopic radical nephrectomy
can achieve long-term outcomes similar to those
of middle-aged patients.

However, this study has several limitations.
First, it was based on a single-center, and it is ret-
rospective analysis, not a prospective randomized
analysis. Second, the sample size was small, and
the follow-up period was not very long. These limi-
tations should be considered when interpreting our
results.

In conclusion, treatment with laparoscopic rad-
ical nephrectomy for elderly patients with localized
renal cell carcinoma does not increase postopera-
tive complications and mortality and can achieve
long-term outcomes similar to those in middle-
aged patients.

Conflict of interests

The authors declare no conflict of interests.

Current status and future directions. CA Cancer J Clin
2017;67:507-24.

3. Posadas EM, Limvorasak S, Figlin RA. Targeted



Radical nephrectomy in the elderly with renal cancer

2153

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

therapies for renal cell carcinoma. Nat Rev Nephrol
2017;13:496-511.

Shingarev R, Jaimes EA. Renal cell carcinoma: new
insights and challenges for a clinician scientist. Am J
Physiol Renal Physiol 2017;313:F145-54.

Choueiri TK, Motzer R]. Systemic Therapy for Metastat-
ic Renal-Cell Carcinoma. N Engl ] Med 2017;376:354-
60.

Massari F, Di Nunno V, Ciccarese C et al. Adjuvant
therapy in renal cell carcinoma. Cancer Treat Rev
2017;60:152-7.

Motzer R]J, Jonasch E, Agarwal N et al. Kidney Cancer,
Version 2.2017, NCCN Clinical Practice Guidelines in
Oncology. ] Natl Compr Canc Netw 2017;15:804-34.

Ljungberg B, Bensalah K, Canfield S et al. EAU guide-
lines on renal cell carcinoma: 2014 update. Eur Urol
2015;67:913-24.

Kavoussi LR, Kerbl K, Capelouto CC, McDougall EM,
Clayman RV. Laparoscopic nephrectomy for renal neo-
plasms. Urology 1993;42:603-9.

Jeong IG, Khandwala YS, Kim JH et al. Association of
Robotic-Assisted vs Laparoscopic Radical Nephrec-
tomy With Perioperative Outcomes and Health Care
Costs, 2003 to 2015. JAMA 2017;318:1561-8.

Hongo F, Kawauchi A, Ueda T et al. Long-term outcome
of hand-assisted laparoscopic radical nephrectomy for
T1 renal cell carcinoma. Int J Urol 2014;21:1093-6.

Bragayrac LA, Abbotoy D, Attwood K et al. Outcomes
of Minimal Invasive vs Open Radical Nephrectomy for
the Treatment of Locally Advanced Renal-Cell Carci-
noma. ] Endourol 2016;30:871-6.

Bianchi M, Becker A, Abdollah F et al. Rates of open
versus laparoscopic and partial versus radical nephrec-
tomy for Tla renal cell carcinoma: a population-based
evaluation. Int ] Urol 2013;20:1064-71.

Golombos DM, Chughtai B, Trinh QD et al. Minimally
invasive vs open nephrectomy in the modern era: does
approach matter? World J Urol 2017;35:1557-68.

Permpongkosol S, Chan DY, Link RE et al. Laparoscopic
radical nephrectomy: long-term outcomes. ] Endourol
2005;19:628-33.

Steinberg AP, Finelli A, Desai MM et al. Laparoscopic
radical nephrectomy for large (greater than 7 cm, T2)
renal tumors. J Urol 2004;172:2172-6.

Takagi T, Kondo T, lizuka J et al. Comparison of survival
rates in stage 1 renal cell carcinoma between partial
nephrectomy and radical nephrectomy patients accord-
ing to age distribution: a propensity score matching
study. BJU Int 2016;117:E52-9.

Becker A, Ravi P, Roghmann F et al. Laparoscopic radi-
cal nephrectomy vs laparoscopic or open partial ne-
phrectomy for T1 renal cell carcinoma: comparison of
complication rates in elderly patients during the initial
phase of adoption. Urology 2014;83:1285-91.

Quivy A, Daste A, Harbaoui A et al. Optimal manage-
ment of renal cell carcinoma in the elderly: a review.
Clin Interv Aging 2013;8:433-42.

Chung JS, Son NH, Lee SE et al. Overall survival and
renal function after partial and radical nephrectomy
among older patients with localised renal cell carci-

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

30.

37.

noma: a propensity-matched multicentre study. Eur J
Cancer 2015;51:489-97.

Rodriguez-Covarrubias F, Rivera-Ramirez JA, Gabilon-
do-Pliego B et al. Surgical treatment of renal-cell carci-
noma in elderly people. Actas Urol Esp 2016;40:395-9.

Kyung YS, You D, Kwon T et al. The type of nephrecto-
my has little effect on overall survival or cardiac events
in patients of 70 years and older with localized clinical
tl stage renal masses. Korean J Urol 2014;55:446-52.

Sandberg JM, Krane LS, Hemal AK. A nonrandomized
prospective comparison of robotic-assisted partial ne-
phrectomy in the elderly to a younger cohort: an analy-
sis of 339 patients with intermediate-term follow-up.
Urology 2014;84:838-43.

Peyton CC, Rothberg MB, Jiang V, Heavner MG, Hemal
AK. Comparative Analysis of Renal Functional Out-
comes and Overall Survival of Elderly vs Nonelderly
Patients Undergoing Radical Nephrectomy. ] Endourol
2017;31:198-203.

Zhang P, Ro JY. Renal cell carcinoma. Ann Urol Oncol
2018;1:1-18.

Jhavar S, Swanson G, Pruszynski J. Risk factors for lo-
coregional relapse after radical nephrectomy. Asia Pac
J Clin Oncol 2018;14:192-7.

Chung JS, Son NH, Byun SS et al. Trends in renal func-
tion after radical nephrectomy: a multicentre analysis.
BJU Int 2014;113:408-15.

Clavien PA, Barkun J, de Oliveira ML et al. The Clavien-
Dindo classification of surgical complications: five-year
experience. Ann Surg 2009;250:187-96.

Yue M, Wang Y, Kang ZH, Wang X, Wang L. Short- and
long-term outcomes of laparoscopic complete me-
socolic excision for transverse colon cancer. JBUON
2018;23:950-7.

Lei H, Gui D, He Y. Short- and long-term outcomes of
laparoscopic radical hysterectomy for obese patients
with cervical cancer. JBUON 2017;22:958-65.

Sun G, Xue J, Zhang Y, Gao X, Guo F. Short- and long-
term outcomes of laparoscopic surgery in elderly pa-
tients with rectal cancer. JBUON 2018;23:55-61.

Zhao M, Liu G, Wei S, Liu H. Short and long-term out-
comes of minimally invasive esophagectomy in elderly
patients with esophageal squamous cell carcinoma.
JBUON 2017;22:1540-6.

Yang R, Qu W, He Z, Chen ], Wang Z, Huang Y. Lapa-
roscopic Surgery after Neoadjuvant Therapy in Elderly
Patients with Rectal Cancer. JBUON 2017;22:869-74.

Chi Z, Li Z, Cheng L, Wang C. Comparison of long-term
outcomes after laparoscopic-assisted and open colec-
tomy for splenic flexure cancer. JBUON 2018;23:322-8.

Mir MC, Derweesh I, Porpiglia F et al. Partial Nephrec-
tomy Versus Radical Nephrectomy for Clinical T1b and
T2 Renal Tumors: A Systematic Review and Meta-anal-
ysis of Comparative Studies. Eur Urol 2017;71:606-17.

Alanee S, Herberts M, Holland B, Dynda D. Contempo-
rary Experience with Partial Nephrectomy for Stage
T2 or Greater Renal Tumors. Curr Urol Rep 2016;17:5.

Breau RH, Crispen PL, Jimenez RE et al. Outcome of
stage T2 or greater renal cell cancer treated with partial
nephrectomy. J Urol 2010;183:903-8.

JBUON 2019; 24(5): 2153



2154

Radical nephrectomy in the elderly with renal cancer

38.

39.

40.

41.

42.

Shum CF, Bahler CD, Sundaram CP. Matched Compari-
son Between Partial Nephrectomy and Radical Ne-
phrectomy for T2 NO MO Tumors, a Study Based on the
National Cancer Database. ] Endourol 2017;31:800-5.

Kopp RP, Liss MA, Mehrazin R et al. Analysis of Renal
Functional Outcomes After Radical or Partial Nephrec-
tomy for Renal Masses =7 cm Using the RENAL Score.
Urology 2015;86:312-9.

Long CJ, Canter DJ, Kutikov A et al. Partial nephrec-
tomy for renal masses = 7 cm: technical, oncological
and functional outcomes. BJU Int 2012;109:1450-6.

Pignot G, Méjean A, Bernhard JC et al. The use of
partial nephrectomy:results from a contemporary
national prospective multicenter study. World J Urol
2015;33:33-40.

Bowlin PR, Farhat WA. Laparoscopic nephrectomy and

partial nephrectomy: intraperitoneal, retroperitoneal,
single site. Urol Clin North Am 2015;42:31-42.

JBUON 2019; 24(5): 2154

43.

44,

45.

46.

47.

Fan X, Xu K, Lin T et al. Comparison of transperitoneal
and retroperitoneal laparoscopic nephrectomy for renal
cell carcinoma: a systematic review and meta-analysis.
BJU Int 2013;111:611-21.

Tang C, Xu Z, Yi X et al. Fast track surgery vs. conven-
tional management in the perioperative care of retro-
peritoneal laparoscopic adrenalectomy. Int J Clin Exp
Med 2015;8:16207-14.

Azhar RA, Bochner B, Catto J et al. Enhanced Recovery
after Urological Surgery: A Contemporary Systematic
Review of Outcomes, Key Elements, and Research
Needs. Eur Urol 2016;70:176-87.

Senturk JC, Kristo G, Gold ], Bleday R, Whang E. The
Development of Enhanced Recovery After Surgery
Across Surgical Specialties. ] Laparoendosc Adv Surg
Tech A 2017;27:863-70.

Ho CC. Fast-track urology training without a Masters
in General Surgery. Indian ] Urol 2011;27:291-2.



