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Abstract
Aim; We aim to determine the factors that affect urine leak after a
successful PCNL.
Material andMethods; All patients who underwent PCNL from January
2016 to December 2017 at our institution were evaluated prospec-
tively.Stones of size >or=2cm in largest diameter and stones>or=1.5
in the lower calyx not amenable to ESWL or stone of any size resistant
to ESWL were selected for PCNL.Those who were not willing to be
included in the study, patients with history of PCNL in the same kidney
were excluded from the study.
Results; There was a clear association between hydronephrosis and pro-
longed duration of leakage with group 2 showing 30 out of 31 patients
having grade 1or more hydronephrosis, presence of intraparenchymal
pelvis and renal parenchymal thickness in the access line were also
predictive of prolonged leak.By regression analysis,renal parenchymal
thickness<13.95+or-3.48 was found to be associated with increased
leak.
Conclusion; Grade of hydronephrosis, intraparenchymal pelvis and
parenchymal thickness in access line are associated with prolonged
urine leak.We recommend the use of double J stent during PCNL in
the presence of these factors.

1 INTRODUCTION

PCNL was first performed in late 1970s and it
heralded a breakthrough in the treatment of
renal stones.1 Although retrograde intrarenal

surgery (RIRS) is widely applied in upper urinary
stones, the technique of percutaneous nephrolitho-
tomy (PCNL) is still the treatment of choice for large
and complex stones.2

The postoperative success rate with PCNL is as high
as with open surgery, and it is associated with a
shorter hospital stay and fewer complications than
open surgery.3 However, PCNL is not without com-
plications and a recent multi-centre study has shown
an overall complication rate of 20.5%.2,4 Most com-
mon complications are transient fever, bleeding, uri-
nary leakage and problems related to residual stones.
The major complications include haemorrhage re-
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quiring embolization, urinoma, thoracic injury, or-
gan injury, sepsis and death.5

Some urine leakage is normally expected from the
site after removal of the nephrostomy tube. Pro-
longed leakage can be bothersome and may be in-
dicative of an obstruction in the distal urinary tract by
blood clot or stone fragment. The reported incidence
of prolonged DUL varies widely in the literature
from 0.4% to 15%.2,7−11 A leak for more than 48
hours and requiring insertion of a 4.7 Fr double J
stent was considered ‘prolonged leakage of urine’.12
As per recent literature, the modified Clavien Sys-
tem, a standardized grading system for classification
of complications of PCNL, a urinary leak for <12
hours is considered a grade 2 complication whereas
a leak > 24hrs requiring placement of double-J stent
or increased hospital stay as a grade 3a complica-
tion.9,13
The duration of leakage depends on the technique
used. Wide bore nephrostomy tubes used in the past
were associated with longer duration of leakage.13,14
In the present day scenario, a 13 or 14 Fr tube is
standard and the trend is moving towards tubeless
PCNL for uncomplicated cases.5 In our study, we
attempt to assess the factors affecting duration of
leakage requiring placement of double-J stent. This
could allow identification of the risk factors preop-
eratively and could possibly help us in avoiding this
complication by using a DJ stent to begin with at the
time of PCNL.

2 MATERIALS AND METHODS

All patients who underwent PCNL from January
2016 to December 2017 at our institution were eval-
uated prospectively for the study. Stones of size >
2cm in largest diameter and stones >1.5cm in lower
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calyx that were not amenable to ESWL or stone of
any size resistant to ESWL were selected for PCNL.
Ethical clearance was acquired from our institution’s
ethical committee and written informed consent was
obtained from all subjects. Those who were not will-
ing to be included in the study, patients with history
of PCNL in the same kidney were excluded from
the study. History and demographic details were
recorded. Preoperatively, all cases were evaluated
for comorbidities and underwent an ultrasound ab-
domen, IVU and NCCT. A complete blood count,
urine culture, blood urea, serum creatinine, serum
uric acid, sodium, potassium and calcium levels
and coagulation profile were done one day prior to
procedure. Presence and severity of hydronephrosis
was assessed and measured by USG. Stone number,
location (upper, middle or lower calyx, pelvis+calyx,
pelvis), size (mm2 on NCCT KUB) was recorded.
Any anatomic abnormality, obstruction in the col-
lecting system and presence of intraparenchymal
pelvis was recorded.
The procedure was done under general anaesthesia.
A 6-F open-ended ureteral catheter was placed cys-
toscopically in the patient in the lithotomy position
to view the anatomy of the collecting system. Next,
the patient was turned to the prone position, and
the collecting system was viewed via fluoroscopy
using a radiocontrast medium. Alken dilator was
used to dilate the tract, and a 30-F Amplatz sheath
was inserted. Next, a 24-F rigid nephroscope was
inserted. The stones were broken using a pneumatic
lithotripser and accessible fragments were cleared
through the rigid nephroscope using grasping for-
ceps. The procedure was completed by doing a flu-
oroscopy to check for stone clearance and followed
by placing a 14-F nephrostomy tube into the calyx.
The calyx punctured number of punctures and occur-
rence of any intraoperative bleeding was noted. The
duration of procedure was recorded as the time from
insertion of the ureteral catheter to insertion of the
nephrostomy tube. A broad spectrum cephalosporin
was given IV prophylactically at the start of surgery
and continued till day 3.
On postoperative day 1, if there was no hematuria
ureteric catheter was removed. On day 2, an Xray
KUB was performed to check for residual stone. If
clinically insignificant or no residual stones were
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seen, foleys catheter and nephrostomy tube were
removed on day 2. In presence of a residual stone,
depending on the location, a repeat PCN through
the same nephrostomy or ureteroscopic removal of
stone was done. After removal of nephrostomy tube,
a gauge dressingwas applied, that was changedwhen
patient complained of soakage. Urine leak through
the nephrostomy site for more than 24 hrs was con-
sidered significant and a 6 F DJ stent was placed.
Postoperatively patient was watched for any hema-
turia, temperature spike above 38 degree Celsius,
significant drop in the haematocrit and rise in serum
creatinine.
At 4weeks, an Xray KUB was repeated to check for
residual fragments. At this stage, if needed ESWL
or URS was done for residual stones of size >4mm
or symptomatic. If no residual stones were seen, DJ
stent was removed.
The patients were then divided into two groups:-
Group 1: patients who did not undergo DJ stent
placement
Group 2: patients who underwent DJ stent placement
These two groups were compared with respect to :-

• Preoperative (age, sex, BMI, stone burden, past
surgery, hydronephrosis grade, intra parenchy-
mal pelvis, parenchymal thickness in access
line)

• Intraoperative (multiple puncture, calyx of
puncture, intraoperative bleeding) and

• Postoperative (fever, stone free rates, duration
of leakage, transfusion requirement) factors.

Statistical Analysis
The data were entered in an Excel database and
analyzed with STATA, version 15. Association be-
tween the main outcome variable, i.e. duration of
leakage with independent variables was done using
the Chi-square test, Student t-test, and Fischer exact
test. Independent variables included patient-related
factors like age, history of previous surgery, grade of
hydronephrosis, renal parenchymal thickness, intra-
parenchymal renal pelvis and procedure-related fac-
tors like number of access, site of puncture, calyx

of puncture, presence of fever or residual stones.
Unadjusted OR and adjusted OR were calculated
using binary and multivariate logistic regression to
understand the strength of association between the
different variables with the outcome variable. The
statistical significance level was defined as a two-
tailed P-value ≤ 0.05.

3 RESULT

A total of 561 patients underwent PCNL, out of
which 31 underwent DJ stent placement due to pro-
longed duration of urine leak in the postoperative
period. Group 1 (n=528) and group 2 (n=31) had
a mean age of 41.00 and 39.29 years respectively
and a male to female ratio of 1.71 and 1.58. There
was no significant difference in the side affected
and body mass index in the two groups. The stone
burden and number of patients with history of past
surgery in the ipsilateral kidney were comparable in
both the study groups. There was a clear association
between hydronephrosis and prolonged duration of
leakage, with group 2 showing 30 out of 31 patients
having grade 1 or more hydronephrosis. Presence
of intra parenchymal pelvis and renal parenchymal
thickness in the access line were also predictive of
prolonged leak. By regression analysis curve, renal
parenchymal thickness less than…mmwas found to
be associated with increased leak by .. times.
Among the intraoperative factors the calyx punc-
tured did not show any correlation to urine leak
but number of punctures was statistically significant.
Presence of residual stone on follow up was strongly
associated with leakage and history placement of DJ
stent.

4 DISCUSSION

PCNL is the gold standard for stones larger than
2 cm, stag-horn stones and stones in the inferior
calyx less than 1cm.[3, 4] Nephrostomy tubes are
used after PCNL as they provide haemostasis in
the tract and prevent extravasation of urine in the
retroperitoneum and formation of a urinoma.17 Some
urine leak after removal of nephrostomy is expected
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TABLE 1: Comparison of preopera ve parameters in pa ents without and with prolonged DUL

Parameters Group 1 (528) Group 2 (31) P
value

Age (years) 41.00 + 8.6 39.29 + 8.7 0.28
Gender (male:female) 1.71 1.58 0.85
Side (Rt/Lt) 240/288 16/15
BMI* 27.46 + 3.93 26.69 + 3.65 0.28
Stone burden 619.84 + 193.77 663.48 +

258.23
0.427

h/o previous surgery 71 4 0.570
Hydronephrosis
Normal
Grade 1
Grade 2
Grade 3
Grade 4

105
116
205
68
34

1
4
15
7
4

0.02

Renal parenchymal thickness in access line 15+ 3.48 13.95+ 3.48 0.009
Intrarenal pelvis 5 6 0.001
*BMI- body mass index

TABLE 2: Comparison of intraopera ve parameters

Group 1 Group 2 P value
Mul ple punctures 91 15 0.000
Calyx punctured
Upper
Middle
Lower

56
251
221

4
13
14

0.81

Intra opera ve bleeding 40 2 0.67
Opera ve me 76(45-145) 80(45-150) 0.82

TABLE 3: Postopera ve factors
Group 1 Group 2

Fever 64 4 0.191
Residual stones on follow up 16 10 0.009

but if prolonged this can be a source of discomfort
to the patient and prolonged hospital stay. The exact
duration of leak that can be labelled ‘prolonged’
is not defined. As per a study by Dirim et al, the
duration of leak ranged from 1 to 200 hours with
a median of 14 hours and they reported that 70.3%
patients have prolonged leak of more than 6 hours
that prolongs hospital stay.13 Uyeturk reported leaks
ranged from 3 to 51 hours and a median of 12
hours.16 Lee et al reported that 1.5% of their study

subjects have leak for more than a week.19 Most
centres resort to double J stenting if the leak is more
than 24 hours in order to limit patient discomfort and
increased hospital stay.
As per modified Clavien Dindo classification, cur-
rently the most accepted reporting system for PCNL
complication, a leak longer than 12 hours is not
acceptable as normal and is classified as a grade 2
complication and a leak persisting longer than 24
hours and requiring stenting or prolonged hospital
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stay is considered a grade 3a complication. 5.5% of
our PCNL patients had leak longer than 24hours and
underwent double J stenting. This finding was within
the reported range in literature of 0.4 to 15%.2,8−12

Our study groups were comparable in age, gender
and body mass index. A few studies have found
association with a high BMI17 to be predictive but
others have seen no such correlation.13,16,18 Subcu-
taneous fat thickness in access line has also been
studied in relation to urine leak but have not shown
any association.16 history of past open surgery in
the ipsilateral kidney was not found to be associated
with increased urine leak. This is accordance to other
studies, which have reported longer operating time
and higher auxillary procedures during surgery but
no higher complications.13,19

A possible reason for prolonged urine leak from
nephrostomy site is back pressure due to a dis-
tal obstruction in the collecting system such as a
blood clot, stone, edema or an anatomic abnormality.
Some studies noted prolonged leakage associated
with presence of bleeding intraoperatively or post-
operatively, probably due to dislodging of a blood
clot20 but we did not find such a correlation in our
study. Certain anatomical factors can also cause high
intrarenal pressure such as intrarenal pelvis, PUJ
obstruction. We noted a significantly higher leak
in intrarenal pelvis. Similar association has been
observed by others.21,22

There was a strong association between grade of
hydronephrosis and duration of leak. This is in accor-
dance to many previous studies.13,16,21 The explana-
tion for this is proposed by Dirim et al to be thinned
out parenchyma in the access line. In a healthy kid-
ney there is adequate amount of healthy parenchymal
tissue in the access line, which is stretched at the time
of nephrostomy and can conform back on removal
of the tube. But if the parenchyma is unhealthy and
thinned, like in a hydronephrotic patient, it will not
retract back and seal the defect very well, leading
to persistent leak.13 In a study by Uyeturk et al,
parenchymal thickness was even more predictive of
leak than hydronephrosis.16 A parenchymal thick-
ness of 17.2mm or less was associated with higher
morbidity and increased hospital stay in two inde-
pendent studies.16,21 By regression analysis curve

we found a parenchymal thickness lesser than …
mm to be predictive of prolonged leak by …times.
However, there are studies which show no such
correlation.18,23

Residual stone fragments can also block the distal
tract and this is supported by the observation that
cases with residual stones have a longer DUL.16,18,21
There were very few patients detected with residual
stones in our study and the number was not statis-
tically significant in the cases undergoing double J
stenting. This may be because we did not do a CT
scan in follow up of all the cases and IVU alone is of-
ten seen to overestimate stone free rates post PCNL.
This was a deficiency in our study and therefore our
study does not reliably prove that prolonged urine
leak has no association with residual stones.
In our study, we compared the stone size and found
that it was comparable in the patients who needed
double J stenting. Binbay et al reported that the both
stone size and complexity were directly related to
the success rates of PCNL, which in turn had an
impact on the duration of leak.18 There are several
studies that contradict this.13,16,23 Yet another study
conducted byAnsari et al demonstrated that the stone
complexity was associated with prolonged leak but
not stone size.21

Guy’s stone score grades the stone complexity by
taking into account the location, shape and anatomic
factors limiting accessibility. Few studies have found
this score to be predictive of the success of PCNL and
also incidence of complications.24,25 Lower calyx
stones are difficult to approach as the calyceal angle
is more acute and its infundibular width is often
narrow, thus increasing the probability of multiple
access and prolonged operative time.26 Ibrahim et
al evaluated number of tracts, calyces accessed and
method of stone extraction and found it to be as-
sociated with prolonged leak.23 Ansari et al also
reported higher number of punctures to be associated
with prolonged leak.21 In our study, number of punc-
tures was significantly higher in the group that had
prolonged leak but calyx punctured and number of
punctures was comparable in both the study groups.
There are other studies that found access number and
location to have no predictive value.18
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One of the advantages of this study was that it was
prospective unlike the few studies assessing urine
leak following PCNL, which were mostly retrospec-
tive. A drawback of this study is that surgeon’s
experience was not taken into account as it is known
that PCNL has a learning curve. Being a teaching
hospital, many of the procedures were performed by
trainees.
In our study grade of hydronephrosis, intrarenal
pelvis, parenchymal thickness in the access line and
number of punctures were the factors most predictive
of prolonged urine leak. A parenchymal thickness
of less than … increases the risk of prolonged leak
by .. times. With an understanding of the factors
predictive of prolonged urine leak, we can predict the
need for double J stent and insert during the PCNL
itself to avoid problems related to prolonged leak and
increased hospital stay.

5 CONCLUSION

Grade of hydronephrosis, intrarenal pelvis and
parenchymal thickness in access line are associated
with prolonged urine leak. We recommend the use of
double J stent during PCNL in the presence of these
factors. [1–26]
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