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ABSTRACT
Introduction: Percutaneous Nephrolithotripsy (PCNL) is one of the most accepted surgical modality for removal of renal stone.
Placement of a nephrostomy tube at the end of PCNL is a standard procedure for PCNL, however many reports have showed the
safety and efficacy of tubeless PCNL for the removal of renal stone. Aim: The present study aimed to report the outcomes of PCNL
with or without nephrostomy tube. Methods: It is Prospective Hospital Study conducted from June 2017 to April 2020 in the
Department of Urology Nepalgunj Medical College. Total 153 patients under inclusion criteria were divided into two groups. Group
1 (75 patients) was allocated to patients who were being treated under standard PCNL procedure while Group 2 (78 patients) was
allocated for patients who were being treated under Tubeless PCNL procedure. The two groups were compared for operation time
(minutes), hospital stay (days), post operative dose of analgesic (mg), post operative complications such as, leakage (%), bleeding
(%) and infection (%). Data were analyzed from SPSS and p-value less than 0.5 was considered as significant. Results: In Group II the
mean hospital stay, analgesic dose and rate of leakage was significantly lesser than Group I (p<0.05) whereas, the mean operation
time, rate of infection and bleeding were not significantly different between two groups (p>0.05). Conclusion: Tubeless PCNL
procedure causes more rapid recovery and earlier discharge from the hospital, reduction in postoperative pain and no leakage
when compared to standard tubless PCNL.
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INTRODUCTION
Kidney stones is a common disease that affects at least 10% of
people. Renal stone is a major public
health problem with a significant percentage of patients who
needs surgical treatment.1 Over the period of time there
have been dramatic changes in the surgical treatment of renal
stone. Various non-invasive, minimally invasive, and invasive
methods have been reported as a treatment for kidney
stones, which comprises: medicinal treatment, open renal
surgery, extracorporeal shock wave lithotripsy (ESWL) and
percutaneous nephrolithotomy (PCNL). In the past 30 years,
PCNL is proved to be minimally invasive method which is an
effective treatment for large stones located in the kidney and
upper ureter. PCNL is a more effective treatment for stones
<2 cm compared with the ESWL method.2PCNL includes four
steps: access to the kidney, dilatation of the tract (access site),
nephroscopy and fragmentation of stones, and finally insert
a nephrostomy tube. Until 1997, the standard PCNL method
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used a nephrostomy tube which is placed at the end of PCNL.
Nephrostomy tube is a thin plastic tube that is placed in the
kidney from the back through the skin where tract is made.
A nephrostomy tube is placed to provide adequate urinary
drainage, hemostatic tamponade of the percutaneous renal
tract and conserves renal access for a possible second – look
PCNL.3
However, the need for placing a nephrostomy tube has been
questioned by several authors since 1997. Many reports
have confirmed the safety and efficacy of tubeless PCNL,
and verified the benefits of a lower analgesic administration
and earlier hospital discharge with no increase in morbidity
Therefore, this modification in technique allows earlier
discharge from the hospital, reduction in postoperative pain,
and more rapid recovery.4Nephrostomy tube which is used in
conventional standard PCNL has its own advantage to protect
the kidney. However, there are numerous studies claiming the
benefit of Tubeless PCNL over standard PCNL on the basis of
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efficiency and. Safety. However findings from HamzaIchaoui
et al5 had not significantly benefited to tubeless PCNL group
when compared to standard PCNL group. Moreover post
operative infection was significantly higher in tubeless PCNL
than standard PCNL. Moreover, study of Ahmed Sebaey1 had
found that operation time, hospital stay and leakage were not
significantly different between PCNL and tubeless PCNL groups.
Therefore, further studies is still needed to establish that
tubeless PCNL or standard PCNL procedures to be conducted
for safe and effective treatment of renal stone through PCNL.
Till now there is no any study comparing between Tubeless
PCNL and standard PCNL in this Mid- Western region of Nepal.
Therefore, this study aims to compare between tubeless PCNL
and standard PCNL procedures for treating renal stone in
Urology Department of Nepalgunj Medical College, Kohalpur,
Banke, Nepal.
METHODS
This is a Prospective Hospital based study. Data of patient who
underwent standard PCNL and tubeless PCNL were collected
from Nepalgunj Medical College, Department of Urology,
Kohalpur from June 2017 to April 2020. Information about
patients regarding hospital stay, postoperative pain, operation
time, leakage, fever, bleeding and urinary infection in patient
were being collected.
Preoperative evaluation:
Patient with a single renal pelvis stone of size greater than 20
mm × 10 mm with any age and sex were included in this study.
Patient with uncorrected coagulopathy, active untreated UTI,
pregnancy, and multiple stone were excluded in the study.
Ultrasonography of abdomen and pelvis, kidney-ureterbladder (KUB) X-ray and intravenous urogram (IVU) and urine
examinations were performed.
Grouping and treatment total 153 patients under inclusion
criteria were divided into two groups. In group 1 there were
75 patients and in group 2 there were 78 patients. Group1 was
allocated to patients who were being treated under standard
PCNL procedure while Group 2 was allocated for patients who
were being treated under Tubeless PCNL procedure.5,6
Operative techniques:
PCNL: A standard PCNL was performed in prone position under
spinal anesthesia. Retrograde pyelography (RGP) with 76 %
urograffin was performed to opacify the renal collecting system
after inserting ureteric catheter 6 french (fr) in lithotomy position
then patient turned to prone position. Lower or mid calyceal
puncture was made with needle 17.5 g under c-arm fluoroscopy
at 300angle. Guide wire placed, over which tract was dilated
with Teflon fascial and metal sequential dilators up to 28 fr and
30 fr Amplatz sheath placed. After visualizing stone through

nephroscope, stone fragmented with pneumatic lithotripter
and took it out. Stone clearance checked by fluoroscopy. At the
end of procedure double j stent placed inside the urinary system
along with 28 fr nephrostomy tube in Group I. But In Group II,
procedure completed only by placing D.J. stent and suturing the
skin without placing Nephostomy tube.
Post operative treatment:
On the first day following surgery, Injection ketorolac 30 mg
IV TDS was introduced for both group and then switched over
to oral analgesic tablet Mefanemic acid from next day till pain
subsides.
The primary end point of this study are post operative analgesia
requirements, length of hospitalization, operation time and
post-operative complications (fever, leakage and infection).
These indicators were compared between the two groups.
Operation time was considered as duration (in minutes) taken
for actual procedure to remove pelvis renal stone: starting
from kidney puncture to removal of nephroscope.
Hospitalization duration is defined as the period which started
from the first postoperative day to the day that patients got
discharged from the hospital.
Post-operative complications were considered as the
occurrence of wound infection, leakage of urine after removal
of nephrostomy tube and fever.
Statistical analysis
Data analysis is performed with the program statistical package
for social sciences (SPSS version 17.0). Quantitative variables
such as age, operation time, length of hospitalization, dose of
analgesic, were expressed as mean ± Standard deviation
whereas the qualitative variables such as sex, operative
complications were presented as frequency and percentage.
For the parametric test of two independent group data,
Independent t-test is use, whereas, for non-parametric test for
two independent group data, Mann-Whitney U test was used.
A p-value less than 0.05 was considered statistically significant.7
RESULTS
Baseline characteristics of two categorized groups of patients
with respect to sex, age and average stone size were statistically
same as shown in Table I (P>0.05).
Variables

Group I

Group II

p-value

Sex (Male: Female)

45:30

43:35

0.545

Age (years)

47.42+10.54

48.708+10.09

0.614

Stone (mm)

51.07+13.25

54.21 +16.80

0.894

Table I : Baseline characteristics of the patients in Group I (standard PCNL)
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and Group II (tubeless PCNL)
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A p-value less than 0.05 was considered statistically significant
There were no statistically significant differences between the
Standard PCNL and Tubeless PCNL groups for mean operative
time. The mean (SD) dose of postoperative analgesia was
significantly higher in the Standard PCNL group compared
with the Tubeless PCNL group, at 2981.33+572 versus
889.13+172 mg, respectively. The Hospital stay (days) was
100.68+17.38 in the STD PCNL group versus 34.64+6.9in
Tubeless PCNL group, this difference was statistically significant.
There was statistically significant differences between the
Standard PCNL and Tubeless PCNL groups for leakage but
no statistically significant differencesbetween infection and
bleeding between the groups.
S.no

Variables

Group 1
(Mean+ SD)

Group 2
(Mean+ SD)

p- value

1

Operation time (min)

60.84+4.28

56.769+4.77

0.1

2

Post operative
analgesic (mg)

2981.33+572

889.13+172

<0.001

3

Hospital stay (days)

100.68+17.38

34.64+6.9

<0.001

Table II : Comparison of operation time, post operative analgesic, hospital
stay between Group II (standard PCNL) and Group II (tubeless PCNL)

A p-value less than 0.05 was considered statistically significant.
S.no

Variables

Group 1
n (%)

Group 2
n (%)

p-value

1

Leakage

29 (38.60)

Absent

<0.001

2

Infection

14
(18)

11
(14)

0.449

3

Bleeding

5
(6.6)

4
(5.1)

0.689

Table III : Comparison of the rate of post-operative complications (leakage,
infection, bleeding) between Group I (standard PCNL) and Group II (tubeless PCNL)

DISCUSSION
Since 1980s, PCNL has been applied in the management of
large renal stones due to its lower morbidity and hospital stay in
comparison to open surgery. The placement of a nephrostomy
tube is considered to be standard option in PCNL to draining
the kidney, avoiding urine extravasation, plugging the access,
and facilitating a secondary nephrostomy procedure required.
However, the tube can prolong hospitalization period, cause
discomfort and pain to patient. Therefore a urologist needs to
improve this procedure.4 This study aimed to compare tubeless
PCNL and standard PCNL in patients with kidney stones. Efficacy
(hospital stay time, operative time) and safety (postoperative
pain and analgesia requirement, postoperative fever, infection,
urine leakage) were being explored.
The present study has revealedoperation time was not
significantly lower in the tubeless PCNL group compared with
the standard PCNL group. This findings has been supported by
the study of the study of WahibIsc.6 However, the finding of
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this study is not supported by the study of H.Yuan et al8 and A
Tyagi et al.9 The mean hospitalization time in the tubeless PCNL
group was significantly lower compared with the standard
PCNL group. Similarly previous studies reported that the mean
hospitalization time was significantly lower in the tubeless
PCNL group in comparison with standard and tubeless PCNL
technique.6,8-12 The outcome was due to decreased pain,
irritation and avoiding insertion of a nephrostomy and ureteral
catheter.However the study of HamzaIchot et al.5 does not
support the finding of our study.
The mean analgesia requirements for Group I was significantly
more compared with Group II.The finding is persistent with the
study of Suresh Bhat et al. 11, Agrawal MS et al.12, Zhong-Jun 13
and Mustafa Okan Istanbul luoglu et al.14 However the study
of HamzaIchaoui5does not support the outcome of our study.
The incidence of urinary leakage form the nephrostomy site
was significantly less for the tubeless group compared with the
standard PCNL. This findings has been supported by the study
of the study of Yuan. H8, Agrawal MS(2008)13, Agrawal MS
(2014)11, Zhong-Jun Chen.12 However the finding of this study
was not supported by the study of Ahmed Sebaey1, Suresh B et
al.10The difference in urinary infection between two groups was
no statistically significant and this result is further supported
by study of Agrawal MS(2008).13 However according to study
performed by HamzaIchaoui5 post operative infection was
significantly higher in tubeless PCNL than standard PCNL.5
Furthermore, the difference in fever in two groups was also not
statistically significantly different and this resultof this study is
further supported by study of Yuan. H8, Suresh B et al 10, and
Zhong-Jun Chen .12 Likewise, the difference in bleeding in two
groups was also not statistically significant and this result is
further supported by study of Agrawal MS(2008)13, Suresh B et
al 10, A Tyagi et al.9
LIMITATION
Major limitation of this study is, that it is non randomized and
non-blinded study, which may have led to many biases. One of
that is selection bias. Another limitation is the requirement of
rescue analgesics is not analyzed in the post-operative period.
CONCLUSION
Our study showed that Tubeless PCNL reduces postoperative
urinary leakage, local pain related to the nephrostomy tube,
hospital stay and dose of analgesic. Therefore PCNL can be
substituted by tubeless PCNL for the removal of kidney stone
for more safe and efficient treatment of renal stone. It would
be better if randomized blinded study could be carried out in
the future to avoid the biases in the results.
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