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ABSTRACT

Introduction
PCNL is a minimally invasive technique for treatment of

renal and upper ureteral stones and has gone modifications
like tubeless, total tubeless, miniand ultra mini PCNL.

Objective

To compare efficacy, safety and outcome of tubeless PCNL
with standard PCNL.

Methodology

The study was conducted from January 2017 to December
2017 involving 50 patients undergoing PCNL randomized
into standard PCNL group (S group) and tubeless PCNL
group (T group) each arm containing 25 patients. Patients
with congenital renal anomalies, solitary functioning
kidney, previous renal surgery, clinically significant residual
stones/fragments, perforation of pelvi-calyceal system and
requiring conversion were excluded. Data analyzed using SPSS
20, chi-square test and Student's t test was used where
appropriate. A p-value of <0.05 was considered significant.

Results

Mean age, mean stone size, preoperative hemoglobin level
and creatinine level in group S and T were comparable.
Similarly, postoperative hemoglobin level and creatinine level
in groups S and T were comparable. The mean operating
timeingroup Swas 99.38+ 16.24minand 89.38+12.27min
in group T ( p=0.02). Postoperatively, VAS in group S was
5.25+0.94and 2.88+1.68ingroup T (p<0.001). Complications
occurred in 9 patients in S group as postoperative anemia
(hemoglobin <10gram/dl)-3 cases, superficial surgical site
infection-4 and urine leak-2 while it was seenin 3 patientsin
T group as stoma site hematoma-2 and anemia-1( p=0.04).
Three patientsin group Sand 1 patientin group T respectively
required transfusion (p= 0.82). Postoperative analgesic
requirement in S and T groups were 13.08+ 2.39 and 9.03%
2.44 grams of paracetamol respectively ( p<0.001). The
hospital stay was 3.79+ 0.58 days in S group and 2.54 +0.50
daysinTgroup (p<0.001).

Conclusion

Tubeless PCNL is a safe option in selected cases. It is
associated with significantly less postoperative pain,
analgesic requirement, postoperative complication and
shorter duration of hospital stay minimizing treatment cost.
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INTRODUCTION

Nephrolithiasis is a common condition affecting about 10%
of the population.’ The incidence and prevalence of stone
disease has been increasing over time around the world.”
About 70% of the patients affected by nephrolithiasis
experience recurrence.’ Various treatment modalities are
available for the renal stones which include medical
management, extracorporeal shock wave lithotripsy (ESWL),
percutaneous nephrolithotomy (PCNL), openrenal surgery
and laparoscopic or robotic surgery. Since its first
description in 1976 by Fernstromand Johansson, PCNL has
developed into a mainstream urologic approach for
management of large renal stones.™

The Standard PCNL include percutaneous access to
collecting system, dilation of the tract, nephroscopy, stone
fragmentation and removal and placement of ureteral stent
and nephrostomy tube. But insertion of nephrostomy tube
can cause complications like more pain, increase duration
of hospital stay and increase treatment cost. Tubeless PCNL
was developed as an alternative method to decrease
complications associated with standard PCNL.*° In tubeless
PCNL, no nephrostomy tube is inserted.” The aim of this
study was to compare outcome of standard andtubeless
PCNL.

METHODOLOGY

The study was conducted in the Urology unit, Department
of Surgery, Birat Medical College-Teaching Hospital,
Biratnagar, Nepal over a period of one year (January 2017 to
December 2017). Fifty patients were included in the study
each arm containing 25 patients. Patients with congenital
renalanomalies, previous renal surgery, clinically significant
residual stones/fragments, perforation of pelvi-calyceal
system, requiring conversion from tubeless to standard
PCNL and solitary functioning kidney were excluded. One
patient from the standard PCNL group was excluded as he
required staged procedure and one patient from tubeless
group was excluded because of intraoperative bleeding
requiring nephrostomy tube placement ( Fig. 1). The study
was approved by hospital administration.
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Figure 1: Consort Diagram
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After informed consent and preoperative preparation,
patients were randomized into two groups- standard PCNL
group (S) and tubeless PCNL group (T) each having 25
patients by computer generated random numbers. One
patient from each group was excluded because of staged
procedure and bleeding mandating nephrostomy tube
respectively. All patients underwent PCNL using standard
protocol. Baseline characteristics, intraoperative events
andoperating time were recorded. Patients in S group
received 22 F nephrostomy tube postoperatively in addition
to 6F, 26cm both end open double J stent while nephrostomy
tube was omitted in the patients in T group. Stone clearance
was assessed by postoperative KUB (Kidney-ureter-bladder)
x-ray. In S group, nephrostomy tube was removed on first
postoperative day after confirmation of no clinically significant
residual fragment and foley's cather was removed on
second postoperative day in both groups. Postoperative pain
was assessed by visual analogue scale (VAS), analgesic
requirement (Paracetamol 1 gram/dose), postoperative
complications and hospital stay was recorded. Double J
stent was removed after 2 weeks in both groups.

Statistical Analysis

Data were analysed using SPSS 20, chi-square test and
Student's t test were used where appropriate. A p-value of
<0.05 was considered significant.

RESULTS

Fifty patients were included in the study, 25 patientsin each
arm. One patient from each group was excluded due to
various reasons( Fig.1). The ratio of male and female in
group Sand Twas 12:12 and 11: 13 respectively. The mean
agewas 37+ 11.70yearsin group Sand 37+ 11.90yearsin
group T (p= 0.96). The mean stone size, preoperative
hemoglobin level and creatinine level in group Sand T were
2.35% 0.84 cm, 2.15+ 0.62cm (p= 0.33), 12.17+ 1.04gm/dl,
15.15.77+1.05gm/dI( p=0.36) and 1.00+ 0.20 mg/dl, 1.10+
0.20mg/dI (p=0.12) respectively ( Table 1).

Table 1: Baseline Characteristics

Characteristics | Standard Tubeless P value
PCNL group(S) | PCNL group (T)

Age (years)

(Meanz SD) 37+11.70 37+ 11.90 0.96
M:F 12:12 11:13 -
Stone size (cm)

(Meanz SD) 2.35+0.84 2.15+0.6 20.33
Hemoglobingmy/d|

(Meanz SD) 12.17+1.04 15.15.77+1.05 0.36
Creatinine mg/d|

(Meanz SD) 1.00+0.20 1.10+0.20 0.12

Postoperatively, VAS in group S was 5.25+ 0.94 and
2.88+1.68in group T ( p<0.001). Similarly, hemoglobin level
and creatinine level in groups S and T were 11.48 +1.04gm/
dl, 11.17+#1.27gm/dl (p=0.35) and 0.97+ 0.23mg/dl,1.07+
0.17mg/dl (p=0.85) respectively. The mean operating time
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in group S was 99.38+ 16.24min and 89.38+ 12.27min in
group T (p=0.02). Complications occurred in 9 patients in S
group as postoperative anemia (hemoglobin < 10gram/dl)-
3 cases, superficial surgical site infection-4 and urine leak-2
while it was seen in 3 patients in T group as stoma site
hematoma-2 and anemia-1( p=0.04). Three patients in
group S and 1 patient in group T respectively required
transfusion (p= 0.82). Postoperative analgesic requirement
inSand Tgroupswere 13.08+2.39and 9.03+2.44 grams of
paracetamol respectively (p<0.001). The hospital stay was
3.79+ 0.58 days in S group and 2.54+ 0.50 days in T group
(p<0.001) [Table 2].

Table 2: Postoperative parameters

Characteristics Standard Tubeless P value
PCNL group(S) | PCNLgroup (T)

VAS (Mean+SD) 5.25+0.94 2.88+1.68 <0.001
Hemoglobin (gm/dl)

(Meant SD) 11.48+1.04 11.17+1.27 0.35
Creatinine (mg/dl)

(Meant SD) 0.97+0.23 1.07+0.17 0.85
Operating time (min)

(Meant SD) 99.38+16.24 89.38%£12.27 0.02
Analgesic

required (gram)

(Meanz SD) 13.08+2.39 9.03+2.44  <0.001
Hospital stay (days)

(Meanz SD) 3.79+0.58 2.54+0.50 <0.001
DISCUSSION

This study aimed at comparing outcome of patients
undergoing standard PCNL and tubeless PCNL performed
by a single urologist in a tertiary care hospital in the eastern
part of Nepal.

The mean age of patients in this study was 37 years in both
groups which is comparable with the studies of Jagadeeshwar
et al (39.5 years in group S and 33.9 years in group T) and
Gupta et al (32.6 years in S group and 34.4 years in T
group).”® The mean stone size in the both studies and both
groups were 3.1cm, 2.8 cmand 3.6cm, 3.2cm respectively
slightly larger than this study but it was comparable in both
groups.

In this study, the mean operating time was 99.38 minutes in
S group and 89.38 minutes in T group which was
significantly shorter(p=0.02). Jagadeeshwar et al reported
42.8 minutes in standard PCNL group and 35 minutes in
tubeless group, shorter than this study but significantly
shorter in tubeless group.’ Gupta et al reported shorter
operating time in tubeless group but the difference
was not statistically significant. Similary, Wang et al in a
meta-analysis of six studies could not found statistically
significant difference in operating time in both groups. >*
However, in another meta-analysis by Xun and colleague
involving 14 RCTs and 1148 patients, they reported
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significantly shorter operating time in tubeless PCNL arm
consistent with the present study."

The VAS for pain on first postoperative day was lower in
tubeless PCNL group( 2.88 vs 5.25) to the level of statistical
significance (p<0.001) in present study. The result is
consistent with other similar studies.”**

Analgesic requirement (1gm/dose of paracetamol) in
tubeless group was significantly less compared to standard
PCNLgroup(p<0.001). Thisis similar to other studies though
they used different analgesics ranging from opioids to non-
steroidal anti-inflammatory drugs.”*

Preoperative hemoglobin and serum creatinine were
comparablein both groups (p=0.36 and 0.12). Postoperatively
also there was no significant change in hemoglobin and
creatinine level in both groups (p=0.35and 0.85) indicating
omitting nephrostomy tube is not associated with increased
tendency of bleedingandimpaired renal drainage.**"

Out of 24 cases, complications occurred in 9 cases in S group
and 3 cases in T group (p= 0.04). Three cases required
postoperative blood transfusion, 4 cases had superficial
surgical site infection and 2 cases had urine leak from
nephrostomy site requiring re-suturing of the stoma in S
group. Similarly, 2 cases developed stoma site hematoma
requiring evacuation and 1 case required postoperative
transfusion in T group. The transfusion requirement in both
groups was not statistically significant (p=0.32).""

Similarly, duration of hospital stay in tubeless group was
significantly shorter than in patient with standard PCNL
group (p<0.001). This finding is consistent with other similar
studies comparing tubeless PCNL with standard PCNL.**?

CONCLUSION

Tubeless PCNL is a safe option in selected cases. It is
associated with significantly less postoperative pain,
analgesic requirement, postoperative complication and
shorter duration of hospital stay minimizing treatment cost.

RECOMMENDATION

High quality larger trials with longer follow-up is
recommended.

LIMITATION OF THE STUDY

The study is limited by less number of patients and observer
biasasitwas notblinded.
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