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ABSTRACT

Objective: To compare the outcomes of percutaneous nephrolithotomy (PCNL) across younger and elderly, especially PCNL
complications in terms of modified Clavian grading system.

Study Design: Cros-sectional comparative study.

Place and Duration of Study: Department of Urology, Shifa International Hospital, Islamabad, from 2010 till 2018 December
at a tertiary care hospital.

Methodology: Patients who underwent unilateral PCNL were reviewed group 1 (younger, age < 60 years) had 594 patients;
while group 2 (elderly, age >60 years) had 137 patents. Information regarding complication and success rate were recorded by
residents in proforma and then processed for statistical computations.

Results: There were total of 731 subjects. The mean age in group 1 was 39.7+11.2 years and that of group B was 65.66+4.55
years. The mean size for calculi in group 1 was 2.83£1.32 cm while in group 2 stone size reached 2.81+£1.04 cm. A total of 174
(23.8%) complications and stone free rate of 81.8% (598/731) was recorded in this study. Overall when compared, no notable
difference in complications, hospital duration and success rates was observed between the young and elderly age group.
Conclusion: Despite old age, the success rates and complications were not remarkably different from that of the younger

subjects for prone PCNL.
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INTRODUCTION

Urolithiasisisacommon ailment that affects allage groupsina
population. Various studies from different areas have indi-
catedthattheincidenceofuppertractstonediseasehasgradu-
ally been on the rise during last 50 years."* This increasing
trend of incidence and the prevalence of nephrolithiasis has
been noted across North America, Europe, and Asia over time.
It is estimated that the worldwide incidence of renal stones is
about 1%, and has affected 5% to 10% persons in the indus-
trialised countries.>® There has beenimprovements in medical
care over time leading to overall life expectancy, that can
result in stone disease becoming relatively more common in
the geriatric population as compared to the past. Some recent
studies have shown that old age patients make almost 10 to
12% of all patients referrals to tertiary care hospitals for treat-
mentofurolithiasis.”®
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The advent of minimally invasive surgical techniques has
shifted the paradigm regarding the surgical management of
renal stones. With further improvement in these techniques,
their efficacy and lower rates of complications have been estab-
lished in young patients and further efforts are being underway
to lower perioperative risks and further enhance effectuality
and net results in young patients.’ However, such studies are
very sparse in elderly age group owing to its low incidence and
prevalence rates as discussed earlier. Diminished functional
reserves in elder subjects and the accompanying comorbid
conditions that exhibits with advancing age might trigger
plethora of surgical risks across the elderly subjects. This, in
turn, plays a vital role in expectations regarding the periopera-
tive consequences, thereby shaping the surgeon’s judgement
toproceed.’*®

Data regarding comparisons of outcomes of PCNL across young
ageandoldageissparse, reported by very few centres globally.*

The objective of this study was to compare safety and success of
PCNL in ageing (age >60 years old) and younger individuals
(age <60yearsold), according tothe modified Claviansystem.

METHODOLOGY

This was a retrospective review of the charts for patients that
underwent unilateral PCNL from 2010 till 2018 December at
Department of Urology, Shifa International Hospital, Islam-
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abad. Departmental and Ethical Board Review approval was
taken priorto start ofthisacademic work. Informed consent was
acquired from all patients. Patients were arranged into two age
groups including those < 60 years old (group 1) and those = 60
years (group 2). Allthe patientsincluded in these groups under-
went PCNL for treating renal stones >2cm in size and were
aboveageof 18 years. Furthermore, only patients with preoper-
ative CT scan images available for Guy's stone scoring were
included in the study. Patients having positive urine cultures,
derangedrenal functions, history of openrenal surgery onsame
side previously and bleeding disorders were excluded. In addi-
tion to this, those patients who did not have CT scan images
preoperatively or werelost to follow up were also excluded from
study.

Patients were initially diagnosed after taking full history and
physical examination. Radiological investigations used for
renal stone included X-ray KUB (Kidney ureter and bladder),
ultrasound KUB (Kidney ureter and bladder) and computed
tomography. Stone length (largest diameter) was measured in
cm .In cases of multiple stones, all stones individual measure-
ments were taken and their sum was used. Once decision made
for percutaneous nephrolithotomy (PCNL), a complete blood
count (CBC), electrolytes, serum urea, creatinine and PT/APTT
were done one day ahead of the PCNL procedure. Preopera-
tively one unit of blood was arranged after doing blood cross
match and grouping, if need for transfusion arise during the
surgery or after PCNL. Patients having positive urine cultures
were treated preoperatively with antibiotics according to the
cultureandsensitivity reports of urine culture.

Various patients’ factors were recorded including age, gender,
American Society of Anesthesiology classification scores (ASA),
stonesize, locationofthe stone.

Intraoperative variables included site of entry, procedure time
and type of postoperative drainage used. Postoperative end
results including achieving status of patients being stone-free
(SFS), residual fragments of stone, complications categorised
on the basis of modified Clavian grading system. According to
this classification, grades one and two account for insignificant
minor complications and grades three and four represent major
complications.

After inducing general anesthesia, open-end catheter was
passed in the desired ureter up to renal stone in lithotomy then
after patients’ position being changed to prone, desired
calyceal punctures were executed under fluoroscopic imaging
utilizing 18G diamond-tipped needle. Then percutaneous tract
was broadened up to 26-30 Fr (using sequential metallic dila-
tors) atthe surgeon’sdiscretion. Stones were broken with pneu-
matic lithoclast, seized and pulled out using prong graspers.
Perioperative stone clearance was assessed by antegrade
nephrostography underfluoroscopy images. Double ] stent was
placed in all patients. In case of need, nephrostomy tube was
also placed (removed in 2-3 days). Double ] stents were
removed after 2-4 weeks if there was complete stone clearance
or very small residual fragment were detected on X-ray KUB on

follow-up.

We hada protocol of performing X Ray KUB and USG (renal ultra-
sound) KUB after 48-72 hours after the procedure. Patients
were labelled as to have achieved stone-free status (SFS) in
case of complete stone clearance or if residual stones frag-
ments having size less than 4mm on X Ray KUB (Kidney ureter
bladder). The Guy stone scoring, as propounded by Thomas et
al. to forecast the net results of PCNL, was implemented.” Guy
score grades complexity of stones into 4 sub categories. Grade
onedepictsalonely renal calculus thatresidesinlower/mid pole
or renal pelvis with simple anatomy. Grade two denotes a lone
upper pole renal calculus or if there are numerous calculi in
kidney (in case of simple renal anatomy) or if there is a single
stoneinakidneywithaberrantanatomy.

Grade three encompasses cases having multiple stones in the
presence of abnormal renal anatomy. Grade IV comprises of
staghorn stones or if there is renal stones in patients suffering
from spina bifidaandin case of history of spinal cordinjury.

Data was transferred to SPSS version 16; mean and standard
deviation values were determined for the continuous variables.
Frequency and percentages were utilised forrepresenting cate-
gorical variables. Student’s t-test was used for comparing the
two age groups regarding continuous variables and Chi-square
test was applied to compare categorical values across the two
groups. A p-value of <0.05 was deemed as statistically signifi-
cantvalue.

Tablel: Demographicvariables.

Group-1 Group-2 p-value
Number 594 137
Mean Age 39.7£11.2 | 65.66%+4.55 | <0.001
Male 423 (71.21%) (100 (72.99%)| 0.7
Female 171 (28.79%) | 37 (27.01%)
Right renal stone 241 (40.6%) | 61 (44.53%)
Left renal stone 307 (51.7%) | 72 (52.55%) | 0.12
Bilateral renal stone 46 (7.7%) 4 (2.92%)
Body mass index 26.68+4.8 26.49+4.6 | 0.684
Mean stone size (cm) 2.83+1.32cm|2.81+1.04 cm| 0.4
Guys stone score 1.63+0.9 1.61+0.9 0.883
Guys stone score 1 367 87
Guys stone score 2 130 26 0.78
Guys stone score 3 49 14
Guys stone score 4 48 10
ASA class
ASA 1 407 (68.52%) | 59 (43.07%) <0.001
ASA 2 185 (31.14%)| 73 (53.3%)
ASA 3 2 (0.34%) 5 (3.65%)

RESULTS

Aggregate of 731 patients were eligible for analysis. Group 1
had 594 (81.3%) patients while group 2 had 137 (18.7%)
patents. Themeanageingroup1lwas39.7+11.2 yearsandthat
of group B was 65.66+4.55 years. The mean size for calculi in
group 1 was 2.83+1.32 cm while in group 2 stone size reached
2.81+£1.04cm.Patientage, stonesize, genderdistribution/loca-
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tion stone laterality are tabulated in Table I. Among the two
groups, body mass index (BMI), distributionlocation of stone in
kidney, location, side of stone, anomalous kidneys presence of
staghorn (partialorcomplete) stonesand GSSwere similar.

Tablell: Details of procedure outcomes.

underwent transfusion. There was no difference in statistical
terms between the two age groups (Table Ill). overall 31/731
(4.2%) patients had sepsis post PCNL. No significant difference
was noticed across these age groups with reference to this
importantcomplication (Tablelll).

Tablelll: Complications (modified claviansystem).

Young age Old age p-value
Stone free rate 483 (81.3%) 115 (83.9%) 0.472 Con;plication Type complication Young age| Old age |p-value
Residual stones 111 (18.7%) 22 (16.1%) 0.5 ?ra e - 2 G7% |3 2% 0.19
§ ever ) 27/ .
Mean operative 128.04+37.54 | 131.30+34.79 0.353 .
time 1 lleus without need NG 7(1.2%) |2 (1.5%)
Nephrostomy tube 349(58.75%) 80 (58.39%) 0.939 tube ' '
Re-Do PCNL 8 (1.35%) 6 (4.38%) 0.020 Urine leak puncture 6
Ancillary 1 wound site and 32 (5.4%) oy | 0.249
111 (18.68%) 31 (22.62 %) : : ; (4.38%)
pﬁicsig:f;iseous 34(5.72%) 5(3.65%) perinephric collection =
103 (17.34%) 31(22.63%) 1 Transient hematuria | 57(9.6%

oL 8 (1.35%) 6 (4.38%) 0.138 (9-6%) | (10.99)

None 429 (72.22%) 93(67.88%) Perirenal hematoma
PCNL+ESWL 8 (1.35%) 2(1.46%) 1 (conservative 9 (1.5%) |3 (2.2%)

DJ stent* Z Eég%{y/"; 8 observation only)

Flexi cystosco o) .

RPUG’¥* Py 2(0.33%) 0 2 Transfusion (4.32%) (4.368%) 0.269
Overall 143 (24.07%) 31 (22.62%) _ 6
Complcations 71(11.95%) 12(8.76%) 2 Sepsis 25 (4.2%) | (4 389 | 0-276

rade

49(8.25%) 12(8.76%) 0.458 lleus needin
Grade 2 g 0 o
Grade 3 21(3.54%) 5(3.65%) 2 nasogastric tube 2 (0.34%) | 0(0%)
Grade 4 2(0.34%) 2(1.46%) Perforation upper o o
No complication 451(75.93) 106(77.37%) 3 tract 17 (2.9%) |5 (3.6%)
Hospital stay 3.07+1.11 3.26+1.08 0.061 3 Pneumothorax 1(0.17%) 0%
Analgesic doses 4.9+3.1 5.4+4.1 0.114 Hydrothorax needing o o
*Double | stent. **Retrograde pyeloureterogram. 3 chest tube 1(0.17%) 0%
The overall mean operative time was 128.67 + 37.07 minutes. 3 Hemothorax 0% 0%
On comparison across the two groups, no notable difference 3 Bowel injury 0% 0%
was found for the studied variables (Table Il). Majority of the 3 Perinephric abscess |1 (0.17%)| 0%
renal access tracts were accomplished at the lower pole Renal vascular injury . .
(400/594=67.3% in group 1 and 95/137= 69.34% in group 2). | > ;‘;‘;(';’;?bonsation 1(0.17%)| 0%
Overall stone free rate 0of 81.8% (598/731) was recorded in this Acute renal failure
study. While the remaining 133 (18.2%) patients had residual 4 needing dialysis 1(0.17%)|1 (0.7%)
stopes. Relook PCNLwa§ neededlm 14(1.92%)pat|ent.s and.134 A Septic shock ICU L017%) | 0%
patients (18.3%) required ancillary shock wave lithotripsy manage e °
(SWL) for achieving complete stone clearance. 5 Death 0% 0%
Mean preoperative hemoglobin levels were 13.8+1.91g/dl and
13.8+2.08 g/dl in group 1 and 2 respectively. Postoperative DISCUSSION

hemoglobin levels were 12.8+£2.3 g/dl and 12.2+2.4 g/dl in
group 1 and 2 respectively. Similarly preoperative creatinine
werel.15+0.8mg/dland 1.05+0.62 mg/dlintwogroupsrespec-
tively. While postoperative creatinine values were 1.2+0.9
mg/dl and 1.1+0.9 mg/dl in the two groups, respectively. The
mean (£SD) hospital stay in days was 3.1£1.1 days. Although
hospital stay was a bitlongerinthe group-2; however, no signifi-
cantdifference was observed across the two groups (Table Il). A
total of 174 (23.8%) complications were recorded in our study.
Moreover, complications distribution hinged on modified
Clavian grading classification was similaramong these two age
groups (Table lll). Ratio of minor and major complications were
recorded as maintained by this classification. It was observed
that they were similar in the two age groups when categorised
with respect to Guy’s stone score (GSS).Thirty patients (4.1%)

Thetreatmentoutcomein patients with urinary stones might be
affected by age factor. However owing to the modern endos-
copic techniques (PCNL/URS=ureteroscopy) it seems easy,
safe and an effective tool of treatment even in aged
population."**However, more precautions are recommended
tobetakenforpatientsatfartherendofage.Indeveloping coun-
tries like Pakistan where PCNL has not been much common in
every center (in last decade), the use of this modality in elderly
patients might be a challenging task as compared to the young
agel11-14

Sahinetal.notedthatthe stone-freerateinold age patients was
almost similarto that obtained in the patients with youngerage
despite the fact that old age group had somewhat higher stone
burden (1077.92 mm? vs. 920.85 mm?). They concluded that
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PCNL was equally effective in geriatric patients, in the absence
of any inflated rates of complications or need for transfusing
blood or extended hospital stay. They were of the opinion that it
isasecure and efficacious methodfortreating renal stoneinthe
ageing patients, even in cases of lone kidney or complex
calculi.”However, they had thedeficiency ofgrading the compli-
cations. The complications in present study were categorised
according to modified Clavian grading classification. This cate-
gorisation provides an opportunity to report complications
withoutambiguity and with uniformity. We noted no differences
in terms of procedural success rates and complication rates
(Tablesllandlll).

Okeke et al. mentioned that the difference between the young
and old age groups for the end result of the PCNL was statisti-
cally unsubstantial. However, they noted a significantly higher
hospital stay (5 vs. 4.1 days) in elderly age group. The hospital
staywas3.07 vs. 3.26daysforyoungandoldage groups respec-
tively (p=0.061)inthisstudy. Thismightbe due to better preop-
erative preparation and perioperative care which may vary
from surgeon to surgeon, institute to institute and the patient
population presentingtoa particularcentre.'

Inarecentstudy itwas concluded that performing tubeless pro-
cedure was as safe and efficacious as standard tubed proce-
dureintheoldage population. Itissaid to haveitsadvantagesin
this class of patients, for instance shorter period of hospitaliza-
tion, fewer analgesic necessity, and quick mobilization."”
However, they had smaller sample size and they had also not
taken into account the grades of complications (which might
affect hospital stay). No dissimilarity was noted in terms of
hospital time duration across the two age grouping irrespective
of the fact that the patients underwent tubeless or tubed PCNL
in either age group. Perhaps length of stay is influenced also by
complications (even minor grade).A surgeon might be more
careful even in clavien grade 1 or 2 complications. Here, it is
important to note that the operating surgeon’s experience with
the procedureisalsoimportant., This might affect different atti-
tude of surgeon and the patientsregarding length of stay.*

Kumar et al. retrospective compared the outcomes of PCNL in
different age groups. They observed fever in 11.5% of their
patients after PCNL. While bleeding was present in 9.76%.
However, those needing blood transfusion accounted for 3.91 %
patients. Hydrothorax was present in 0.98% of patients. They
were managed by intercostal tube drainage under local anesth-
esia.”In the present study, only one patient in young age group
required angiographic embolisation, impressively very low
(0.017%). According to a study by Kisa et al., no notable differ-
encewasfoundamongASA1, 2, 3groups with regard to duration
of procedure and mean inpatient hospital stay.”® Furthermore,
they deduced that there was no noteworthy dissimilarity
regarding the complication rates among these groups. They
further mentioned that when comparison was made according to
Clavien classification system there were no significant differ-
ences in post-surgical complications among the younger and
older patients in their cohort.”* Similar complication rates in

groupland2werenotedinthe presentstudy (Tablelll).

Reporting complications according to standard classifications is
abetterthingtogaugeresults of any center. Recent studies have
depicted that percutaneous nephrolithotomy is an efficacious
optionforrenal stones treatment. It can be performed with lower
number of grave complications, especially if it is in experienced
hands.” The modified Clavien-Dindo classification system has
efficient utilization for monitoring, reporting and comparisons of
results of differentsurgeonsand centers.”**

The modified Clavien-Dindo classification of complications is a
practical and easy tool for monitoring the percutaneous
nephrolithotomy procedural results.”**

This study had some strengths such as categorisation of compli-
cations on the basis of modified Clavian grading system to have
standardised reporting of PCNL complications. Moreover, it had
the largest number of elder age patients reported in literature
and they were compared to younger age patients. However, it
had some demerits as well such as being a retrospective study
and a single center experience. There is no multicenter prospec-
tive study regarding the subject matter. So, multicenter experi-
enceiswarranted.

CONCLUSION

This comparative study bolster up the notion of safety and effec-
tiveness of PCNL in elderly age group alike as in the young age
grouppatients.ltwasinferredherethatstone-freerates, compli-
cations and hospital stay were similar in the young and elder
agegroup.
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