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Intraoperative flexible nephroscopy
during percutaneous nephrolithotomy:
An 8 years’ experience
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ABSTRACT
Objectives: To see the effect of intra operative antegrade flexible nephroscopy during Percutaneous
nephrolithotomy on stone free rate.
Methods: We retrospectively reviewed electronic medical records of patients who underwent percutaneous
nephrolithotomy from 2010 to 2017 for renal stones >2cm. Patients found eligible were divided in, Group-I
who did not have intraoperative Flexible nephroscopy and Group-II who had flexible nephroscopy during
percutaneous nephrolithotomy. All procedures were done by senior consultants. Variables like Mean age,
side, stone size, skin to stone distance and Hounsfield unit were compared. Outcomes like Stone free rate,
hospital stay and operative time were compared between the groups.
Results: The study included 248 patients, consisting 85 (34.3%) females and 163 (65.7%) males. Mean age
± SD was 45.8±13.8 years. Both group were similar in characteristics like mean age, stone size, skin to
stone distance and Hounsfield units. The overall stone free rate was 71%. It was not significantly different
between the groups, 76% in Group-II vs. 67% in Group-I. However stone free rate markedly improved with
flexible nephroscopy in patients with staghorn calculi. Mean operative time and hospital stay were similar
between the groups.
Conclusions: Intraoperative flexible nephroscopy during percutaneous nephrolithotomy significantly
increases stone free rate in patients with staghorn stones.
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Renal stones are a common pathology with
annual prevalence of 2-3% worldwide.1 Pakistan
is located in the middle of the Afro-Asian stone
belt, with stone prevalence of 12–15%. Stone
disease comprise of 50% of urological workload
in adults, while 60% in children.2 Percutaneous
nephrolithotomy (PCNL) represents the standard
of treatment for renal stones >2cm. It is a minimally
invasive procedure providing high success rates
with an excellent safety profile.2-6
Intraoperative detection of residual fragments
during PCNL may be challenging. Presence
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of residual fragments may need for auxiliary
procedures like ESWL, flexible URS or redo
PCNL.5-9 Flexible nephroscopy is another
modality being used in different centers to
improve the outcomes of PCNL. However, there
is a wide variability in literature regarding the
efficacy of intraoperative flexible nephroscopy in
PCNL.
In this study we wanted to evaluate the role
of intraoperative flexible nephroscopy during
PCNL on stone free rate and other outcomes like
operative time and hospital stay.
METHODS
We retrospectively reviewed the electronic
medical record of patients undergoing PCNL,
for renal stones >2cm, from 2010 to 2017, after
the approval of institutional review board and
ethical committee (IRB#1126-402-2018). Total
248 patients above age 12 were found eligible.
Patients without pre-op non contrast CT scan,
no post op imaging and requiring nephrostomy
tube were excluded from this study. All patients
had pre-operative non contrast CT scan and
underwent PCNL under general anesthesia in
prone position. All procedure were done by two
senior consultants (ten years of experience).
Initially 6Fr ureteric catheter was placed into
the renal pelvis in supine position through
22Fr rigid cystoscope to delineate pelvicalyceal
system. Then patient was placed in prone
position with all pressure points adequately
covered. Subcostal puncture was done into
appropriate calyx with 18Fr Chiba needle under
fluoroscopy guidance. 0.035inch glide wire
inserted into the upper tract via Chiba needle
sheath. Tract was dilated with metallic coaxial
dilators up to 24 or 27Fr followed by placement
of 26 or 30Fr amplatz sheath. Rigid nephroscope
24Fr (Richard Wolf GmbH, Knittlingen) was used
in all cases. Stones were broken with pneumatic
lithoclast and removed with 3-prong grasper.
Stone clearance was achieved using fluoroscopy
with rigid nephroscope or flexible nephroscope
16.5Fr (karl-storz). All patients had 6Fr JJ stent
(Boston Scientific, US). Patients were given
antibiotic coverage during hospital stay. All
were discharged on 1st or 2nd post-operative day.
Stone free status was determined on follow-up
with x-ray or ultrasound KUB within 02 weeks
of procedure. Residual stones <4mm were
considered stone free. JJ stents were removed
after achieving stone free status.
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Patients were divided in two groups. Group-I
had 116 patients without flexible nephroscopy
and Group-II had 132 patients with flexible
nephroscopy. The decision whether to perform
flexible nephroscopy was based on surgeons
preference, dictated by fluoroscopic imaging
showing any opacities in renal area or stone
configuration on imaging, where residual
fragments are likely to be present. Both group
were reviewed for gender, side, stone size, skin
to stone distance, Hounsfield units, operative
time, hospital stay, and stone free status. Stone
size was calculated in largest diameter in mm2
by multiplying maximum length and max width.
Point starting from cystoscopy for insertion of
ureteric catheter to the point of skin suturing
of the PCNL tract was taken as operative time.
Skin to stone distance was calculated via pre op
CT scan in lateral view by measuring distance
between skin to the stone in the kidney. Mean
Hounsfield units were calculated by selecting a
1cm2 area in the center of the stone. All data were
collected on a specified Performa.
IBM SPSS statistics version 25 was used for
data analysis. Mean ± standard deviation was
calculated for quantitative variables like age,
stone size, skin to stone distance, Hounsfield
units, operative time and hospital stay. Chi Square
test was used to compare stone free rates and
their significance. P value < 0.05 was considered
significant.
RESULTS
This study included 248 patients, consisting
85 (34.3%) females and 163 (65.7%) male with
female to male ration of 0.52. Mean age ± SD
was 45.8±13.8 years (range 15-79). Left to right
side ratio was 1.4:1. Group-I, included 77 male
(66%), with mean age of 46.1+13.9 years vs.
45.5+13.8 years in Group-II, which included 86
males (65%). There was no significant differences
among these groups regarding the age and
gender ratio (Table-I). Both group were similar
in characteristics like mean age, mean stone size,
mean skin to stone distance and mean Hounsfield
units (Table-I). All procedures were done via
single tract approach. Surgeons preference and
stone location were the determining factors as to
the pole of entry (lower pole, upper pole or mid
pole).
Overall stone free rate was 71%. Patients
in Group-II had better stone free rate 76% vs.
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Table-I: Demographic characteristics.
Characteristics

Group-I

Group-II

116

132

77/39

86/46

Mean age ± SD (years)

46.1±13.9

45.5±13.8

0.727

Mean tract length (mm)

88.9

88.4

0.717

Mean stone size (mm )

764

781

0.805

Mean Hounsfield units

1190

1074

0.078

1

1

Number of patients (n)
Male/females (n)

2

No. of access

67% in patients Group-I, however this was not
statistically significant (p=0.137). Mean operative
time in Group-I was slightly less, 118 minutes vs.
124 minutes in Group-II (p = 0.345). Even though,
operative time was longer in Group-II but it did
not result in prolongation of hospital stay or the
complications. Mean hospital stay in both groups
were insignificantly different. (Table-II).
Patients among both groups were further
stratified according to presence of staghorn
calculi. Total 60 patients had staghorn calculi.
Among these patients who underwent flexible
nephroscopy had significantly better stone free
rate 76% vs. 35% (p= 0.002) as compared to patient
who didn’t have flexible nephroscopy. There was
insignificant difference in mean hospital stay in
both groups (p=0.259). Mean operative time in
Group-II was significantly longer 156.7 vs. 126.9
minutes (p<0.01).

p-value

the efficacy and reducing morbidity.10 PCNL has
been the standard of care for renal stone >2cm
giving high success rates.11 Flexible nephroscopy
is utilized by number of centers to enhance the
outcomes of PCNL however there has been no
consensus on the usage of flexible nephroscopy in
stone clearance after PCNL. American urological
association also recommends to perform flexible
nephroscopy routinely after PCNL.12
We did not find any significant difference in
stone free rates in our patients who had standard
PCNL vs. PCNL with flexible nephroscopy.
Goktug et al, also found no significant effect of
flexible nephroscopy on overall stone free rate in
PCNL in his retrospective review of 1250 renal
stone patients including 166 staghorn calculi
patients. Stone free rate was 87% with flexible
nephroscopy vs. 81% without it.13 In a similar
study by Desai et al, a retrospective analysis of
684 patients who underwent PCNL with multiple
tracts or PCNL with flexible nephroscopy
through single tract. They found no difference in
stone free rate among both groups.14 On the other

DISCUSSION
Ever since PCNL was first introduced in
1980s, many advancement in technique and
instrumentation have occurred further improving

Table-II: Outcomes of PCNL.
Outcomes

Group-I

Group-II

p-value

Stone free (percentage)

78 (67%)

100 (76%)

0.137

Operating time (min)

118

124

0.345

Hospital stay (mean)

3.09

3.07

0.849

31

29

11(35%)

22(76%)

0.002

Operative time (min)

126.9

156.7

<0.01

Hospital stay (mean)

3.39

3.17

0.259

Staghorn calculi (n)
Stone free (percentage)
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hand Gucuk et al, in their randomized controlled
trial of 80 patients, found better stone free rate
with intraoperative flexible nephroscopy 92.5%
as compared to without flexible nephroscopy 70%
(p=0.02).15
In patient with staghorn stones, our study
found an excellent outcome with the use of
flexible nephroscopy in stone free rate. Goktug et
al, in their study found to have better stone free
outcome in staghorn patients with the usage of
flexible nephroscopy with PCNL via single tract
approach. They had mean operating time of 95
and 113 minutes for standard PCNL and PCNL
with flexible nephroscopy respectively.13
Marguet et al, advocated the use of flexible
instrument in their study by combining PCNL
with flexible ureteroscopy in decreasing the
need of multiple tract and increasing stone free
rate in patients with complex renal calculi,16
however this requires simultaneous access via
retrograde route and others have tried approach
of utilization of expensive flexible ureteroscopes.
Akman et al, retrospectively reviewed 413 patient
with staghorn calculi underwent PCNL with
flexible nephroscopy via single or multiple tract
approach, reported stone free rate of 70.1% for
PCNL with flexible nephroscopy via single tract.17
Recently Sfoungaristos et al, published a study in
which they retrospectively reviewed 103 patients
with staghorn stones treated by PCNL with
flexible nephroscopy via single tract approach
over the period of 10 years, reported a stone free
rate of 65%,18 much similar to our results.
Second look nephroscopy has also been
advocated in literature to achieve better stone
clearance. Wong and Leveillee had their study of
49 patients managed using second look flexible
nephroscopy after PCNL under general anesthesia
or sedation, after acquiring post op CT scan, for
renal stones >5cm.19 this resulted in better stone
free outcome but on expense of a second general
anesthesia. El-Nahas et al published a study on
staghorn stones with PCNL and reported stone
free rate of 56% overall and 65% (p=0.01) in 146
patients who underwent PCNL with flexible
nephroscopy via single tract approach.20
Instead Knudsen advocated the use of
aggressive flexible nephroscopy at the time of
initial PCNL for reducing the need for secondlook procedures, which needed nephrostomy
tube followed by post op flexible nephroscopy
in outpatient clinic or in operating room under
Pak J Med Sci
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general anesthesia/sedation.21 Roth et al, shared
his experience of PCNL in 24 children who were
managed by second look nephroscopy 48 to 72
hours postoperatively to achieve complete stone
clearance.22
Our study did not find significant difference
on the overall stone free rate, mean operative
time and hospital stay with the usage of flexible
nephroscopy. However, it significantly improved
stone free rate in patients with staghorn calculi
on the expense of little increase in operative time.
Hence we would strongly recommend flexible
nephroscopy especially in patients with staghorn
calculi.
Limitations of the study: It is a retrospective in
nature, no randomization, lack of clear criteria
as to which patients were chosen for flexible
nephroscopy and short follow up. However, it
had its strength as it was a first study of its kind
in Pakistan.
CONCLUSION
The use of intraoperative antegrade flexible
nephroscopy improves stone free rate after
PCNL, significantly for staghorn calculi. We
would recommend its routine use in such cases to
minimize the need of ancillary procedures.
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