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ABSTRACT
Introduction: This study aimed to analyze the efficacy and safety of the
percutaneous nephrolithotomy procedure in octogenarians and compare
them with the outcomes in a young patient group.
Materials and Methods: Patients older than 80 and younger than 90 were
included in Group 1, and patients younger than 65 were assigned to Group 2.
Group 1 included 45 patients, and Group 2 consisted of 90 patients recruited
by one-to-two case-control matching based on gender, stone area, and the
number of staghorn stones.
Results: The mean patient age was 81.89 ± 1.70 and 38.7 ± 12.5 years
in Groups 1 and 2, respectively. The patients in Group 1 had a significantly
higher rate of systemic hypertension. Pre-operative and post-operative serum
creatinine levels were higher in Group 1 than in Group 2. The groups did not
differ in terms of the preoperative serum hemoglobin level. However, the
postoperative serum hemoglobin level was significantly lower in Group 1.
There was no difference between the two groups in terms of the rate of blood
transfusions. The duration of hospital stay was significantly longer in Group
1. However, the two groups were not different in terms of minor and major
complications. The stone-free rates were calculated as 73.3% and 77.8% in
Groups 1 and 2, respectively. There was no difference between the groups in
terms of stone-free rates (p = 0.567).
Conclusion: The percutaneous nephrolithotomy procedure is an effective
and safe method for treating renal stone disease in octogenarians.
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INTRODUCTION

genital renal anomalies were not included.

Percutaneous nephrolithotomy (PCNL) has a considerable role in the surgical treatment of renal
stone disease (1). PCNL has been reported to be
effective and safe in treating all renal stone patients,
including those in their 70s (2). In accordance with
the general population’s increased life expectancy over the past decades, the incidence of urinary
tract stone disease has also increased in the geriatric patient population. Therefore, the rates of PCNL
and other surgical interventions performed for renal
stone disease in this patient population have also
increased. However, cardiovascular comorbidities
and the associated high American Society of Anesthesiology scores of these patients are known to
complicate both the preoperative and perioperative management of these patients (3,4).

The PCNL procedure was performed for renal
stones larger than 20 mm. All patients underwent
PCNL, provided that their urine culture was sterile.
Three experienced endourologists performed all
PCNL procedures. A 6F ureteral catheter was inserted into the ipsilateral ureter through rigid cystoscopy, and the renal calyceal system was punctured in
a prone position by an 18G diamond-tipped needle under fluoroscopy guidance. The percutaneous
access tract was dilated by Amplatz (Cook Medical
LLC, Bloomington IN, US) dilators, with diameters ranging from 8F to 30F. The renal stones were
fragmented by a pneumatic lithotripter, and the
stone fragments were removed by a stone grasper. A percutaneous nephrostomy tube was inserted
in all PCNL cases. The ipsilateral urinary tract was
scanned using flexible nephroscopy, antegrade nephrostogram, and fluoroscopy to detect residual
stones immediately before the completion of the
procedure. Non-contrast abdominopelvic tomography was performed if there was suspicion of clinically significant residual stone fragments postoperatively. A repeat PCNL procedure or ureteroscopy
was performed for the treatment of these residual
stones. In cases without clinically significant residual fragments, the nephrostomy tube and the ureter
catheter were simultaneously removed after confirming the tract’s patency through an antegrade
nephrostogram. All patients underwent renal ultrasound or non-contrast abdominopelvic tomography at the 6th and 12th weeks of follow-up after
discharge.

Despite these reservations, the literature on
the efficacy and safety of PCNL in octogenarians is
scarce (5,6). In this study, we aimed to compare the
outcomes and complication rates of PCNL in octogenarians with those in a relatively young control
group.
MATERIALS AND METHODS
The ethical review committee of our university approved this study, with approval number 200197.
Data of the 450 patients who underwent PCNL at
our department between January 2014 and January
2020 were retrospectively reviewed. Among these
patients, those who were 80 or older constituted
Group 1. The patients in Group 1 were reviewed
in terms of gender, stone area, and the number of
staghorn stones. These data were used to form the
control group by one-to-two case-control matching
among patients aged between 18 and 70. Thus, the
groups were equated in terms of the mean stone
area, the number of staghorn stones, and gender
distribution.
Patients younger than 18, pregnant patients, patients with bleeding diathesis, and those with con-

The demographic parameters and data on comorbidities, preoperative and postoperative complete blood count and blood biochemistry results,
duration of hospital stay, blood transfusion, and
stone-free rates and stone characteristics of the
study patients were retrieved from patient folders.
Moreover, the complications encountered within
the postoperative 30 days were reviewed and graded as per the modified Clavien-Dindo classification
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system. The patients who did not have any clinically significant residual stone fragments during the
postoperative sixth-week follow-up visit were considered “stone-free.”
All statistical analyses were performed using the
Statistical Package for Social Sciences (SPSS) 22.0
software (SPSS Inc., Chicago, IL, USA). The student’s
t-test was used to compare the continuous variables
with a normal distribution, and the chi-square test
was utilized to compare the categorical variables.
The differences were considered significant when
the p-value was less than 0.05.

RESULTS
The mean patient age was 81.89 ± 1.70 and 38.7 ±
12.5 in Groups 1 and 2, respectively. Group 1 consisted of 45 patients aged 80 and 87, and Group
2 included 90 patients aged between 21 and 65.
No significant difference was found between the
groups in terms of gender distribution (p = 0.624)
(Table 1). A comparison of the groups in comorbidity status revealed that the rate of systemic hypertension (HT) was significantly higher in Group 1 (p
= 0.038). No difference was observed between the
two groups in terms of the rate of other systemic

Table 1. Demographics and comparison of preop values between groups.
Octogenarian
Group-1

Young
Group-2

45

90

Female (%)

21 (46.7)

38 (42.2)

Male (%)

24 (53.3)

52 (57.8)

0.624

81.89±1.70

38.7±12.5

0.001

Diabetes Mellitus (%)

10 (22.2)

23 (25.6)

0.671

Hypertension (%)

20 (44.4)

24 (26.7)

0.038

Coronary Artery Disease (%)

11 (24.4)

13 (14.4)

0.152

Aspirin (%)

20 (44.4)

14 (15.6)

Coumadin (%)

8 (17.8)

2 (2.2)

Clopidogel (%)

13 (28.9)

2 (2.2)

4 (8.9)

0 (0)

0.001

Number of Patients (n)

p-Value

Gender

Age (mean±SD)
Comorbidity

Medications

Combination (%)
Preop Laboratory
Mean Serum Creatinin (mg/dl±SD)

1.11±0.42

0.86±0.25

0.001

Mean Serum Hemoglobin (g/dl±SD)

12.16±1.86

12.63±2.12

0.204

385.17±51.47

387.94±45.9

0.752

12(26.7)

21(23.6)

0.697

Left (%)

24 (53.3)

56 (62.2)

Right (%)

21 (46.7)

34 (37.8)

Stone Characteristic
Mean Stone Area (mm2)
Staghorn Stone (%)
Laterality
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comorbid diseases. The ratio of patients on anticoagulant or antiplatelet medications was significantly
higher in Group 1 than in Group 2 (p = 0.001) (Table
1).
Whereas the preoperative mean serum creatinine level was significantly higher in Group 1 than
in Group 2, there was no difference between the
groups in terms of the preoperative mean serum
hemoglobin levels (p = 0.001 and p = 0.204, respectively) (Table 1).
The two groups were similar in terms of the total stone area and the number of staghorn stones
due to the study cohort’s case-control matched
design. The postoperative mean serum creatinine
level was significantly higher in Group 1 than in
Group 2, whereas the postoperative mean hemoglobin level was lower in Group 1 than in Group 2
(p = 0.007 and p = 0.029, respectively). The number of patients that required blood transfusion was
4 (8.9%) in Group 1 and 6 (6.7%) in Group 2. The
mean operative times of Group 1 and Group 2 were
66.12±11.47 and 62.61±12.81 minutes, respective-

ly. No significant difference was found between the
two groups in terms of blood transfusion rates and
operative time (p = 0.642 and p = 0.124, respectively). However, hospital stay duration was significantly
longer in Group 1 than in Group 2 (p = 0.03). The
comparison in complications revealed no difference
between the two groups in terms of the minor (Clavien-Dindo grades 1 and 2) and major (Clavien-Dindo grades 3 and 4) complication rates (p = 0. 81)
(Table 2). Among the six patients in Group 1 who
had major complications, four required retrograde
double J stent (DJS) insertion because of persistent
urine leakage from the nephrostomy tract, and one
underwent retrograde DJS insertion because of renal colic associated with clot retention. The other
patient had to undergo retrograde intrarenal stone
surgery with DJS insertion because of a clinically
significant residual lower pole stone. The stonefree rates were determined to be 73.3% and 77.8%,
respectively. A comparison of the stone-free rates
revealed no statistically significant difference between the groups (p = 0.567) (Table 2).

Table 2. Comparison of postop values and complications between groups.
Octogenarian
Group-1

Young
Group-2

p-Value

Mean Serum Creatinin (mg/dl±SD)

1.048±0.45

0.88±0.23

0.007

Mean Serum Hemoglobin (g/dl±SD)

11.2±1.59

11.9±1.99

0.029

4 (8.9)

6 (6.7)

0.642

66.12±11.47

62.61±12.81

0.124

2.91±1.8

2.32±1.2

0.03

Clavien 1-2 (%)

11 (24.4)

25 (27.8)

Clavien 3-4 (%)

6 (13.4)

13 (13.3)

0

0

0.081

33 (73.3)

70 (77.8)

0.567

Variable
Postop Laboratory

Transfusion (%)
Operative Time (mean, minutes)
Length of Stay (mean, day)
Complication Rate

Clavien 5 (%)
Stone Free Rate (%)
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DISCUSSION
The incidence of nephrolithiasis is higher in octogenarians than in the general population (7). This relatively high incidence paves the way for increased
urinary tract infection and renal dysfunction rates
(8)p = 0.46. Although some of these cases benefit
from conservative treatments, some mandate surgical interventions for definitive treatment. During the
decision-making process, it should be considered
that these patients may have impaired functional reserve with increased sensitization to complications,
such as bleeding and urosepsis (9).
The potential complications of PCNL are renal
hemorrhage requiring intervention (0.6%–1.4%),
urosepsis (0.9%–4.7%), pulmonary complications
(3.1%–23%), adjacent organ injury (0.2%), and the
requirement of a second intervention that brings
additional anesthesia-related risks (10). The risk of
these complications is higher in octogenarians because of the higher age of these patients and their
increased rate of comorbid conditions (11). In studies investigating the data of PCNL patients older
than 60, the rate of comorbidities, such as HT, diabetes mellitus (DM), or chronic obstructive pulmonary disorder, was 66%–88% (12,13). In a study conducted by the Endourological Society PCNL study
group that compared the outcomes of patients
older than 70 with those of patients younger than
70 (i.e., 18–70 years), the rates of DM, cardiovascular diseases, and anticoagulant and prednisone
use were significantly higher in the former group
than in the latter (2). Thus, Morganstern et al., who
compared octogenarians with young patients undergoing PCNL procedures, observed that comorbid conditions were significantly more prevalent in
octogenarians (5). Consistent with our study, these
authors also reported that the rate of systemic HT
was significantly higher in octogenarians. In accordance with the studies that determined higher rates
of antiplatelet or anticoagulant medication use, all
the patients in Group 1 (i.e., octogenarians) of our
study were on anticoagulant medications (5,14).
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The prevalence of end-stage renal disease
(ESRD) was calculated as 31% in octogenarians (15).
This level is significantly higher than the rate of ESRD
in the general patient population (i.e., 14%). In our
study, we found a significant difference between the
two groups in terms of both preoperative and postoperative serum creatinine levels. In another study,
the researchers found similar results and reported
that the mean serum creatinine levels were higher
in octogenarians than in young patients, both preoperatively and postoperatively (2,6,14).
Some studies showed no statistically significant
difference between old and young PCNL patients in
terms of the postoperative decrease in hemoglobin
levels and blood transfusion rates (4,5). Conversely,
octogenarians had lower preoperative and postoperative hemoglobin levels and a higher risk of requiring blood transfusions than younger patients
(6). These findings are consistent with ours.
The rate of blood transfusion increases with aging in the PCNL patient population (6). In our study,
the higher blood transfusion ratio in octogenarians
can be due to both older age and frequent use of
anticoagulant medications.
Morganstern et al. reported that hospital stay
duration was longer for octogenarians than for
young patients, but the difference was not statistically significant (5). Conversely, some studies found
a significantly longer mean post-PCNL hospital stay
in octogenarians than in young patients (6).
Studies evaluating the success of PCNL in patients older than 65 years reported complication
rates of 13% or 14% (4,10,16). Nevertheless, studies conducted on octogenarians reported complication rates of 25%–36% (5,6). In accordance with
these reports, the complication rate was calculated
as 37% in our series. Our analysis of the classification of the complications as per the modified Clavien-Dindo classification system revealed that the
complication rate of octogenarians was similar to
that of the young patient group. This finding is also
in accordance with previous reports (5).
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Conversely, some studies reported different results (6). Abedali et al. found that Clavien-Dindo
grade 2 and grade 3 complications were higher in
octogenarians than in younger patients (6). These
differences need to be explained by more extensive
clinical trials.
Studies comparing patients older than 65 with
young patients in terms of PCNL success reported
stone-free rates of 70%–72% in both patient groups
(2,4). Some trials, including octogenarians undergoing PCNL, reported stone-free rates of 72%–78%,
and the comparison of stone-free rates between
octogenarians and young patients did not reveal
any significant difference (5,6) In our study, the octogenarians’ stone-free rate was similar to that in the
literature but lower than that in our young patients.
However, the difference was not statistically significant.
This study has some limitations that need to
be considered when evaluating its findings. First,
it is a retrospective study, as a result the surgeries
were not performed by the same surgeon. Second,
data on the stone analysis results and the Charlson
comorbidity index scores of the patients were not
available. In addition, the sample size was relatively

small, more cases might have revealed further significant results. The fact that the study was carried
out at a single center restricts its ability to reflect
the results of the general practice. Nevertheless,
considering that some urology centers hesitate to
perform PCNL on octogenarians, we believe that
our findings on the safety of this procedure in octogenarians are encouraging.
CONCLUSIONS
Despite the weaknesses of this study, we conclude
that octogenarians may have cardiovascular or other types of comorbidities that can be challenging
to both the urologists who will perform the PCNL
procedure and the anesthesiologists. Nevertheless,
PCNL can be safely performed in octogenarians
with success and complication rates comparable
with those of the young patient population.
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