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ABSTRACT

Objective: To compare the outcomes of mini-PCNL (miniaturised percutaneous nephrolithotomy) in prone and supine positions in
elderly patients.

Study Design: Cohort study.

Place and Duration of Study: Department of Urology, University of Health Sciences, Turkey, between April 2017 and January
2021.

Methodology: Patients over 65 years of age were included in the study. All patients’ comorbidities were recorded and charlson
comorbidity index (CCl) score was calculated. The groups were compared in terms of perioperative values, stone-free rates and
complication rates. Logistic regression analysis was used to evaluate risk factors for complication development. Postoperative
complications were noted according to the Clavien scoring system (CSS).

Results: There were 54 patients in the supine mini-PCNL group and 64 in the prone mini-PCNL group. The median ages were 67 in
the prone and 66 in the supine group. CCl scores were similar in both groups (p = 0.735). Stone-free and total complication rates
were not statistically different in the groups (p = 0.994 and p = 0.247, respectively). However, grade 1-2 complication rates were
significantly higher in the prone group (p=0.020). CCI score and stone size were significantly associated with the development of
complications (p = 0.018 and p = 0.034, respectively).

Conclusion: The present study is the first to compare the outcomes of mini-PCNL in prone and supine position in geriatric patients.

Supine mini-PCNL is a potentially safer alternative treatment method for older patients with high CCl scores.
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INTRODUCTION

Percutaneous nephrolithotomy (PCNL) is the accepted standard
treatment for moderate - large renal calculi, according to EAU
guidelines." The reported success rates of PCNL in various
studies are between 51% and 100%, and reported complication
rates reached 83%.> However, despite high stone-free rates for
PCNL, some authors reported higher rates of complications
caused by oversized instrument and tract size.’ Mini-PCNL was
developed as a solution, resulting in lower complication rates
through 14-22 French (Fr)-tractsize.*

Usually, pronepositionisusedforPCNL, whichallowsmanouvera-
bility for direct and convenient access to the collecting system.
Prone position significantly reduces therisk of bleeding, because
itallows clearaccess Brodel'savascularrenal parenchyma.
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However, it may cause problems associated with circulatory
and ventilatory, because of compression on the chest. Cervical
spine injuries, tracheal compression, and ocular injury may
occur during manipulation of the patient's position. The supine
position has advantages, including less pressure in the renal
pelvis due to the downward direction of the tract, both reducing
the risk of liquid absorption, and allowing easier spontaneous
cleaning of parts of the stone with gravitational drainage of
fluid. In addition, this position facilitates simultaneous perfor-
mance of PCNL and ureteroscopic (URS) procedures, as well as
improved airway control in the patient. It also enables the
surgeon to be seated during the operation. PCNL performed in
the supine position provides a more appropriate operation
process, especially for patients with pulmonary or cardiovas-
culardisease.’

There is currently no worldwide consensus over which tech-
nique is preferable; therefore, urologists’ decisions must take
into account the needs of geriatric patients, who have a
tendency to bleed, and have low cardiopulmonary perfor-
mance. Although many studies have researched the results of
prone PCNLin geriatric cases; however, no study has evaluated
therole of supine positionon PCNLoutcomesinelderly patients.
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The objective of this study was to investigate the outcomes of
mini-PCNL comparing prone and supine positions in geriatric
patients.

METHODOLOGY

The data of patients over 65 years of age, who underwent mini-
PCNL at Department of Urology, University of Health Sciences,
Turkey, between 2017 and 2021, were retrospectively anal-
ysed. The study was approved by Ethical Board (Meeting Deci-
sion No. 2021/174). The researchers excluded patients with
neuromuscular disease, renal anomalies, coagulopathy,
skeletal deformity and having a solitary kidney. Demographic
characteristics, perioperative and postoperative results of the
patientswere compared betweenthe groups.

Stone size was recorded as the longest diameter of the stone
(longitudinalortransverse). Inmultipleintrarenal stones, indivi-
dual stone sizes were recorded and then the total size calcu-
lated. Perioperative data included operative and fluoroscopy
time, time of hospitalisation, access localisation, and success
and complicationrates. Moreover, postoperative complications
were classified according to the Clavien scoring system.
Logistic regression analysis was used in the assessment of risk
factors for the development of complications. Charlson comor-
bidity index (CCl) score was measured forall patients.

Atotal of 118 patients were divided into two groups, according
to surgical technique. After the urine culture was confirmed to
be negative, they were taken to the operation room. All proce-
dures were performed under general anesthesia. After place-
ment of 5 F ureteral catheter with fluoroscopy aid in Galdakao--
modified supine Valdivia position, for each patient, a single
renal access to the appropriate calyx was obtained with 18-
gauge needle under ultrasound-assisted fluoroscopic guidance
below the 12th rib. At the end of the procedure, supine mini-
PCNL was completed by checking the ureter under direct vision
bysemirigid URSforresidualstone. Afterurethral catheterinser-
tion, pads were placed under the patient to achieve prone posi-
tion, in order to allow the appropriate puncture, under the
guidance of fluoroscopy. Mini-PCNL was performed through a
16.5 Fr amplatz sheath. Stone fragmentation was accom-
plished using a 12 Fr nephroscope (Karl Storz, Tuttlingen,
Germany) with Holmium Yag Laser (Sphinx, Lisa laser, USA).
The surgeon decided whether to insert a JJ catheter and/or
nephrostomy tube; no totally tubeless procedures were
performed.

The operative time was calculated from the initial puncture for
anaccess tract to the final placement of nephrostomy tube or|)
catheter. All PCNL interventions were performed by two same
experienced surgeons. Anon-contrast CT was performed infirst
postoperative month, and success was defined as a total stone
clearance.

The statistical package for the social sciences version 25 (SPSS
IBM Corp., Armonk, NY, USA) programme was used. Normality
of distribution of the variables was checked by Shapiro-Wilk
test. Mann-Whitney U-test was used for comparison of the vari-

ables between the groups. Descriptive data were given as
median(quartile 1-quartile 3)forcontinuousvariables. Categor-
ical variables were grouped and compared using the x2 test or
Fisher's exact test. Logistic regression analysis was performed
to evaluate the parameters that were predicted to be risk
factors for the development of complications. The data were
analysed at a 95% confidence level, and a p value of less than
0.05wasaccepted as statistically significant.

RESULTS

Fifty-four patients were treated with supine mini-PCNL, and 64
with prone mini-PCNL. The median ages were 67 (66-68) in
prone group and 66 (65-67) in supine group. The two groups’
preoperative characteristics (age, ASA score, body mass index
(BMI), CCl score and gender) were similar (p >0.05). The two
groups also had similar rates of stone opacity, localisations and
size, hounsfield unit of stone values (p = 0.421,p =0.878,p =
0.266and p=0.636, respectively, Tablel).

Mean operation times of the two groups were similar (p =
0.063). The median fluoroscopy time for supine mini-PCNL and
prone mini-PCNL groups was 1.0 (1.0-2.0) minutes and 2.0
(2.0-3.0) minutes, respectively (p <0.001). However, the prone
mini-PCNL group recorded longer hospital stay (p <0.001). The
success rate was 79.6% for the supine mini-PCNL group and
79.7% for the prone mini-PCNL group, and the results were
statistically similar (p=0.994).

Despite similartotal complication rates between groups (20.4%
and 29.7%, respectively, p = 0.247), minor complication rates
were significantly higherin the prone mini-PCNL group (20.3%)
thaninthe supine mini-PCNLgroup (5.5%) (p=0.020, Tablell).

Clavien Grade 1 complications were observed in two patientsin
supine mini-PCNL group and eight patients in prone mini-PCNL
group. One patientin supine mini-PCNL group and four patients
in prone mini-PCNL group required transfusion (Clavien Grade
2), and in prone mini-PCNL group, fever requiring antibiotic
replacement was detected in one patient in the postoperative
period (Clavien Grade 2). Five patients in supine mini-PCNL
groupandthreeinpronemini-PCNLgroup required]]stentinser-
tionunderanesthesia (ClavienGrade 3, Tablell).

Binary logistic analysis was used to assess operation method,
stonesize, operationtime and CCl score, which are predicted as
risk factors for the development of complications. Stone size
greater than 25 mm and CCl score =2 were found statistically
significantintermsof complication development(p=0.034and
p=0.018, respectively). Odds ratio was calculated as 2.616
(95% Cl: 1.1-6.4, p = 0.034) for stone size and 2.954 (95% Cl:
1.2-7.3,p=0.018) for CClscore(Tablelll).

DISCUSSION

It is important to choose the most suitable method when
treatingkidneystonesinelderly patients, duetomultiple comor-
bidities. Minimally invasive treatment orobservation may bean
option when presence of serious comorbidities. However, high
percentage of geriatric patients have rapid stone growth.®
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Table I: Comparison of patient demographic data, preoperative findings and stone properties by groups.

Presence of hydronephrosis

Supine group (n:54) Prone group (n:64) p-value
Age, years, median* 66 (65-67) 67 (66-68) 0.062°
Gender (male/female)
Male 27 (50.0%) 42 (65.6%) 0.086"
Female 27 (50.0%) 22 (34.4%)
BMI (kg/m?2)* 31.1(28.3-32.3) 30.0 (27.6-32.0) 0.083°
ASA score* 2(1-2) 2 (2-2) 0.217°
CCl score
0-1 27 (50.0%) 34 (53.1%) 0.735°
=2 27 (50.0%) 30 (46.8%)
Previous stone surgery 14 (25.9%) 23 (35.9%) 0.243°
Stone opacity 49 (90.7%) 55 (85.9%) 0.421°
Stone localization
Pelvis 32 (59.2%) 40 (62.5%)
Lower pole 7 (12.9%) 9 (14.0%) 0.878¢
Upper pole 5(9.2%) 7 (10.9%) '
Multiple calyx 6 (11.1%) 6 (9.4%)
Partial staghorn 4 (7.4%) 2 (3.1%)
Stone size (mm)* 20.5 (19.3-30.0) 20.5 (16.3-25.0) 0.266°
Hounsfield unit* 881.5 (651.8-1202.3) 888.0 (723.8-1048.8) 0.636°
35 (64.8%) 38 (59.4%) 0.544°

Charlson comorbidity index.

*Median (quartile 1- quartile 3), °Mann-Whitney U-test, °x2 test, ¢ Fisher's Exact test. Asa: American society of anesthesiologists, BMI: Body mass index, CCI:

Table II: Comparison of operation data, postoperative follow-up results and complications between groups according to Clavien Dindo classification.

Supine group (n:54) Prone group (n:64) P-value
Duration of operation (min)* 80.0 (70.0-90.0) 90.0 (76.0-90.0) 0.063°
Duration of fluoroscopy (min)* 1.0 (1.0-2.0) 2.0 (2.0-3.0) <0.001°
Side of operation
Right 19 (35.2%) 26 (40.6%) 0.544"
Left 35 (64.8%) 38 (59.4%)
Access localization
Lower calyx 35 (64.8%) 44 (68.7%) 0.570°
Middle calyx 16 (29.6%) 14 (21.8%) '
Upper calyx 3(5.5%) 6 (9.4%)
Number of Access
1 54 (100.0%) 58 (90.6%) c
0.062
2 0 (0%) 5(7.8%)
3 0 (0%) 1(1.6%)
Intercostal access 0 (0%) 3 (4.6%) 0.249°
Nephrostomy catheter placement 38 (70.4%) 44 (68.7%) 0.849°
Jj stent placement 27 (50.0%) 33 (51.5%) 0.866°
Hospitalization time (hours)* 48 (24-72) 72 (48-96) <0.001°
Success 43 (79.6%) 51 (79.7%) 0.994°
Hematocrit drop (%)* 2.0 (0.9-5.8) 2.3(0.2-4.8) 0.370°
Complications 11 (20.4%) 19 (29.7%) 0.247°
Clavien dindo classification 1-2 3 (5.5%) 13 (20.3%) 0.020°
Clavien dindo classification 3-5 8 (14.8%) 6 (9.4%) 0.363°
Clavien 1 2 (3.7%) 8 (12.5%)
Fever 1(1.8%) 3 (4.7%) 0107
Pleural effusion (watchful waiting) 1(1.8%) 3 (4.7%) '
Urinary leakage (watchful waiting) - 2 (3.1%)
Clavien 2 1(1.8%) 5 (7.8%)
Transfusion 1(1.8%) 4 (6.2%) 0.217°
Fever requiring antibiotic replacement - 1(1.6%)
Clavien 3 6 (11.1%) 5 (7.8%)
Requirement for jj stent placing 5(9.2%) 3(4.7%) 0.539°
Angioembolization 1(1.8%) 1(1.6%) '
Thoracic tube placing - 1(1.6%)
Clavien 4a 2 (3.7%) 1(1.6%)
Acute renal failure (ICU) 1(1.8%) 1(1.6%) 0.592°
Urosepsis 1(1.8%) -

*Median (quartile 1- quartile 3), °Mann-Whitney U-test, ° x2 test, “Fisher’s Exact test.

Table IlI: Logistic regression analysis of risk factors for development of complications.
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Odds ratio %95 CI p-value
Groups (prone vs supine) 0.538 0.2-1.3 0.176
Stone size (=25mm vs >25mm) 2.616 1.1-6.4 0.034
Duration of operation (=90min vs >90min) 1.226 0.4-3.6 0.708
CCl score(0-1 vs =2) 2.954 1.2-7.3 0.018
CClI: Charlson comorbidity index, Cl: Confidence interval.

Another issue is that renal stones might cause urinary tract
infection, obstruction, and pain requiring analgesic intake,
which deteriorates renal function in elderly patients. The
miniaturisation of instruments, enabled by developments in
technology (endoscopy and optic quality), means that mini-
PCNL under prone position can be reliably and effectively
applied in the treatment of renal stones, in elderly patients
according to recent reports.”® Supine position in PCNL
provides benefits such as decreased operative time, radia-
tion exposure, risk of circulatory and respiratory compro-
mise, and anesthesiological advantages in the intraoperative
management of such patients; despite these gains, no study
has yet compared supine and prone mini-PCNL in elderly
patients.

Although previous studies emphasised that PCNL causes a
similar hemoglobin drop in elderly and younger patients,
changes in the cardiorespiratory reserve make elderly
patients more vulnerable to bleeding. Sahin et al. reported
similar transfusion rates for younger and older patients,
following PCNL (18% and 21%, respectively).® Correspond-
ingly, Igbal et al. found no statistical difference in hemo-
globin change between elderly and younger patients.'® In
contrast, Resorlu et al. found that hemorrhage was a predic-
tive factor for medical complication in elderly patients."* In
Ozgor et al., elderly patients underwent mini-PCNL, and the
mean hemoglobin drop was found to be 1.1 g/dl.” In accor-
dance with the literature, in the present study, mean hemat-
ocrit drop was detected 3.3% and 2.7% in supine and prone
mini-PCNL group, respectively, no statistically significant
difference. Transfusion rate was slightly higher in prone
mini-PCNL group, which can be explained by greater occur-
rence of multiple punctures.

A longer operative time increases anesthesia exposure, and
thus possible risks for elderly patients. An analysis by Hersey
et al. showed that, in geriatric patients, prolongation in oper-
ative time was independently related to increased likelihood
of postoperative thromboembolism, transfusion, urinary
tract infection, and total complications.*” Previous studies
have reported that age itself was not a negative factor
affecting operation duration in PCNL, for example, Igbal et
al. found no statistically significant difference in older and
younger patients’ mean operative times following PCNL."
Falahatkar et al. reported significantly shorter operative time
for the supine approach.” In contrast the recent review of 11
studies on comparison of supine and prone PCNL by Birowo
et al revealed that all reported a mean operation time, and
none found a significant difference.” Similarly, the present
study reported no significant time difference between both

groups, perhaps because the operation time did not include
the period before the initial puncture. Using ultrasound
guidance during the puncture, it has been found to decrease
the period of radiation exposure.” This was confirmed in the
current study, in which fluoroscopy time was found to be
significantly lower for supine mini-PCNL, due to ultrasound
guidance for renal puncture.

In the literature, there is no consensus about the effect of
age or patient positioning during surgery on hospitalisation
stay. Okeke et al. stated that hospitalisation time after PCNL
was longer in older patients.'® In contrast, Igbal et al. and
Sahin et al. reported no significant difference regarding age
in terms of hospitalisation time in PCNL patients.>*® Some
studies suggest that patient positioning during surgery may
lead to cerebral desaturation, and that elderly patients in
the prone position are more vulnerable."” Cerebral desatura-
tion has been associated with postoperative cognitive
dysfunction and longer PACU and hospitalisation stay in
studies on general surgery patients.' In contrast, Tokatli et
al. concluded that surgical position had no effect on hospitali-
sation stay after mini-PCNL.” In this study, there was signifi-
cantly longer hospitalisation time for prone mini-PCNL in
elderly patients, perhaps due to this particular position
during surgery, and significantly higher minor complication
rates, all of which require management.

The effect of patient positioning in PCNL on success is contro-
versial. Some meta-analysis in the literature finds evidence
for higher success in favour of prone PCNL,” while others
find no evidence of significant difference.”** In previous
studies, it was thought that the higher stone-free rate in
prone PCNL was due to the greater mobility of the nephros-
cope, and the difficulty in achieving upper pole access in the
supine PCNL.” This was resolved by modifying the supine
position, such as in a Galdakao modified Valdivia position,
providing more space for nephroscope manipulation and a
larger area for puncture, and moreover, allowed the simulta-
neous performance of the URS during operation, which
increased the success rate. Horizontal or slightly inclined
downward tract improved descending drainage and facili-
tated retrieval of stone fragments, and low intrapyelocaliceal
pressure prevented fragment dislocation to other calices.”
Aging, another possible factor in success, has not in fact
been shown to have any effect in studies. Anagnostou et al.
showed no statistical difference in stone-free rates following
PCNL between younger patients and elderly patients (age >
70 years).”” In a study by Hu et al. on 104 elderly patients,
who underwent prone mini-PCNL, the stone-free rate in the
first month was found to be 83.8%. In their study, SFR were
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determined at one month postoperatively with kidney-
ureter-bladder radiography, ultrasonography or CT.? In the
current study, in contrast, for greater accuracy, the authors
used abdominal CT to determine stone-free status at one
month postoperatively. Acceptable stone-free rates were
found in elderly patients, and results for supine and prone
mini-PCNL were similar, 79.6% and 79.7%, respectively.

Despite the proof of the effectiveness of the PCNL procedure,
complication rates of up to 83% were reported in the litera-
ture.” Li et al.’s recent meta-analysis of 15 studies consisting
of a total of 1,474 patients, reported overall complications
rates of 16.1% in the supine group and 19.2% in the prone
group, i.e., no significant difference was observed.” In the
present study on elderly patients, the overall complications
rate was 20.4% in supine mini-PCNL and 29.7% in prone mini-
PCNL. Although this difference in overall complication rate
was not statistically significant, the minor complication rate
was found significantly higher in the prone group. The higher
incidence of urinary leakage and fever in the prone position
might be associated with the inability to intervene in ureteral
obstruction simultaneously, caused by stone fragments
migrating to the ureter, and high intrarenal pressures during
surgery. Additionally, especially in elderly patients with comor-
bidities, the prone position may cause problems during or
after the operation, such as reduced lung compliance, risk of
endotracheal tube kinking, decreased cardiac output,
reduced venous return, pressure damages (breast and lip
necrosis) and ischemic accidents.” However, no cardiovas-
cular or ischemic complication was observed in either group
in this study. In the current study, two other factors were
found to be predictive for complication development: stone
size >25mm, and CCl score =2. Similarly, Turna et al. have
reported that the total number of complications associated
with increasing stone surface area.” In regard to the latter,
CCl was also to be a predictive factor in a study by Unsal et
al. evaluating the efficacy of CClI on PCNL to predict of
morbidity and mortality.**

This study has some limitations. The first is its retrospective
design. Second, CCl, an index designed to predict mortality
using 19 comorbid conditions, was used to predict surgical
complications, but not medical complications. The last limita-
tion is the absence of long-term comparison of complications.
There is a need for prospective studies with a larger series of
geriatric patients.

CONCLUSION

Supine and prone mini-PCNL are equally acceptable, equally
effective treatment modalities for elderly patients with renal
stones. However, prone mini-PCNL had significantly longer
fluoroscopy and hospitalisation time. There was no statisti-
cally significant difference in the overall complication rate,
but significantly higher minor complication rate in the prone
group. Stone size >25mm and CCl score = 2 may be consid-
ered acceptable predictive factors for higher complication
rates; therefore, for older patients with high CCl scores,

supine mini-PCNL is a potentially safer treatment method.
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