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Abstract
Objective: The proposed study aimed to assess the utility of tubeless PCNL in terms of efficacy and safety when
compared with the standard tubed PCNL.
Materials & Methods: In this study 280 patients (age ranged 08-70 years) who underwent PCNL were included.
Results:The patients were from both genders i.e., 156 males and 124 females. Out of 280 patients, 140 had a 16 FR
nephrostomy tube (Group A) whiles an equal number had 4.8F DJ Stent (Group B) for postoperative drainage. A
comparison of the postoperative outcome among the two groups was made for a period of two years (November
2017 to October 2019). Neither any significant difference was found in the mean stone size, operative time, nor
was stone-free status, nor any major complication observed. The mean hospital stay for group A and group B was
4.5 days (range 3 to 6) and 3.2 days (range 2 to 4) respectively. An early postoperative wound soakage was found
in 18 (12.8%) cases of group A in contrast to the group B patients in whom only 2 (1.4%) had soakage.
Conclusion: It was concluded that Tubeless PCNL as compared to the standard tubed PCNL was found more
efficacious and safer and it should be adopted as a routine procedure.
Keywords: Percutaneous nephrolithotomy (PCNL), Tubed, Tubeless, Hospital stay.
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Introduction
The management of urolithiasis in today’s society
demands
expertise
with minimally
invasive
techniques. Current treatment options include ESWL,
ureteroscopy, and Percutaneous nephrolithotomy
(PCNL).1 Since PCNL was first described in 1973,
many technological developments have made the
procedure safer and more effective.2 The past decade
has provided us with significant technical innovations
to experiment with and resulted in the miniaturization
of PCNL which is now considered as most efficacious
for managing both simple as well as large and complex
renal stones and the success rates are progressively
increasing courtesy of the advancements in both the
endoscopic equipment and techniques.3,4 The use of a
nephrostomy at the end of the procedure remained a
standard practice.5 The purpose of nephrostomy is to
tamponade any bleeding site, a good post-operative
renal drainage, and also gives access for any further
endoscopic intervention if required. Although having
these benefits nephrostomy tubes are certainly
associated with some bothersome disadvantages like
postoperative tube-related pain and discomfort,
urinary leakage from around the nephrostomy, and a
prolonged hospital stay. With a growing interest in the
field of endourology, efforts have been made for safer
modifications
of
the
conventional
PCNL.6,7
Modification of the procedure has now been done in
the form of ‘tubeless PCNL’ where a double-J stent or
a ureteral catheter has substituted the nephrostomy
tube for renal drainage.5 Tubeless PCNL has an
advantage over the conventional PCNL in terms of
early mobilization, less hospital stay, and fewer
requirements for analgesia.8 This study aimed to assess
the utility of tubeless PCNL in terms of efficacy and
safety when compared with the standard tubed PCNL.

Materials and Methods
Objective: The purpose of this study was to compare
the surgical outcome of tubeless PCNL with the
standard tubed PCNL regarding the postoperative
pain, analgesic requirement, urinary leakage, and
postoperative hospital stay.
Settings and Study Design: The study was carried out
at Benazir Bhutto hospital, RMU, Rawalpindi, Pakistan
from November 2017 to October 2019. During this
period a total of 280 consecutive cases of PCNL
performed were prospectively evaluated using the
randomized control trial.

Study Protocol: All patients were admitted to the
Urology ward at Benazir Bhutto Hospital, Rawalpindi.
The diagnosis of urolithiasis along with an assessment
of stone site and size was established by abdominal
ultrasonography and IVU or CT KUB. After the
baseline investigations, urine culture, bleeding profile,
CXR, and ECG a pre-anesthesia assessment was done
for all patients.
Distribution of Patients: The study includes 280
PCNL procedures on 280 patients. Patients were
randomized into two groups. Group A (n=140)
underwent standard tubed PCNL with 16 FR
nephrostomy tubes and group B (n=140) had 4.8F DJ
Stent for postoperative drainage.
Operative Details: All the procedures were performed
under general anesthesia with retrograde ureteric
catheterization which was followed by a repositioning
of patients in a completely prone position. Puncture of
the pelvicalyceal system was followed by tract
dilatation using serial metallic telescopic dilators
under fluoroscopic guidance by urologists in all the
cases. After nephroscopy stone fragmentation was
done with Swiss lithoclast MasterR followed by
retrieval of stone particles and gravel. A 16 FR
nephrostomy tube was placed under fluoroscopic
guidance and secured with skin in group A, while a
4.8F DJ Stent was placed in an antegrade fashion
under both fluoroscopic and endovision control.
Postoperative Evaluation: X-Ray KUB was done on
the first postoperative day in all patients to confirm the
stone-free status. The nephrostomy tube was clamped
on the first postoperative day and removed on the
second postoperative day in patients who did not have
any flank pain, fever, or urinary leakage from a wound
site. The visual analogue scale was used to assess and
compare the postoperative pain between the two
groups. Postoperative hospitalization was recorded in
days. Patients with tubeless PCNL had a follow-up at
4 weeks as well to confirm the stone-free status and for
subsequent stent removal. The post-operative surgical
outcomes were evaluated and compared among the
two groups, using the independent t-test. Data were
collected, tabulated, and statistically analyzed, and
compared using the Microsoft Excel version 2016.

Results
In this study, 280 consecutive PCNL procedures were
randomized into two groups. Group A (n=140)
underwent standard tubed PCNL with a 16 FR
nephrostomy tube and Group B (n=140) underwent
tubeless PCNL with a 4.8F DJ Ureteric Stent for
postoperative drainage. The median age of 280
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patients was 35.1 years (range 08 to 70), with 156
males (55.7%) and 124 females (44.2%). Age
distribution in group A was 10 to 66 (mean 35.5, SD ±
0.91) years with 77 males and 63 females, while in
group B the age distribution was 08 to 70 (mean 35.1,
SD ± 0.87) years with 79 males and 61 females. The
mean stone size was 2.5 cm (SD ± 0.84) for group A
and 2.8 cm (SD ± 0.71) for group B. The mean
operative time was 62.3 minutes (SD ± 0.57) for group
A and 61.3 minutes (SD ± 0.69) for group B. Complete
stone clearance (stone-free at day one) was observed in
123 cases (87.8%) of standard and 118 cases (84.2%) of
tubeless PCNL.
Regarding the postoperative pain assessment, the
visual analogue score was 6.1 and 3.6 for group A and
group B respectively. Similarly, the mean length of
hospital stay was 4.5 days (SD ± 2.1) and 3.2 days (SD
± 1.1) for group A and group B respectively. Soakage
of wound dressing was observed in 18 (12.8%) cases of
group A, in contrast to the group B patients where
only 02 (1.4%) had postoperative soakage of wound
dressing (Figure 1).
No major complication was observed in any of the
groups. Moreover, no significantly different values
were observed among the groups relating to the stone
size, operative time, and stone-free status. However,
statistically, significant differences were recorded
when the two groups were compared in terms of the
postoperative pain scores, urinary leakage, and length
of the hospital stay (Table 1).
Table 1: Distribution of patients details of
postoperative pain scores with the postoperative
hospital stay among group A and group B
Group
Mean Age ± SD (years)
Male
Female
Stone Size ± SD (cm)
Operative time ± SD (minutes)
Stone Clearance (%)
Post-Operative
Mean ±
Pain
(Visual SD
Analogue Score) P-Value
Hospital Stay
Mean ±
SD
(Days)
P-Value

A (n=140)
35.5 ± 0.91
77
63
2.5 ± 0.84
62.3 ± 0.57
87.8
6.1 ± 1.9

4.5 ± 2.1

B (n=140)
35.1 ± 0.87
79
61
2.8 ± 0.71
61.3 ± 0.69
84.2
3.6 ± 1.1
<0.05
3.2 ± 1.1
<0.05

Figure 1: A comparison of postoperative leakage and
soakage of wound dressing between group A and
group B patients

Discussion
Renal stones remain one of the most commonly
encountered
urological
problems
worldwide,
however, in this modern era of endourology with lots
of technological advances in minimally invasive
surgery have improved the efficacy and outcome of
renal stone management.9,10 PCNL is now considered
the ‘gold standard’ treatment and has almost
completely replaced open surgery for managing
simple as well as large and complex renal calculi and
the reported success rates are now exceeding
90%.11,12,13,14
The standard tubed PCNL involves the use of a
nephrostomy tube which is placed and secured as a
final step of the procedure. Nephrostomy is important
for drainage of the pelvicalyceal system, tamponading
of the renal access tract, and also provides access for a
‘second look’ procedure if required in near future.
However, despite these benefits, there are several sideeffects as well, such as tube-related pain and a
prolonged hospital stay.14,15,16 To encounter the
procedure-specific morbidities several modifications
have been made to refine the standard PCNL, with a
goal to decrease the tube-related morbidity, analgesic
requirement, and to reduce the hospital stay. Such
modifications include the use of a smaller working
sheath and nephroscope (mini-PCNL), omitting the
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use of a nephrostomy tube (tubeless PCNL), sealing of
the nephrostomy tract with hemostatic materials, and
PCNL under regional anaesthesia. All of which are
being carried out successfully with promising results
worldwide.17
Husain I et al studied 90 patients who underwent
PCNL and were distributed into three groups, that is,
conventional PCNL with large bore nephrostomy tube,
conventional PCNL with small-bore nephrostomy
tube, and tubeless PCNL. They reported a shorter
hospital stay in the tubeless group with a mean
reading of 3.1 as compared to 5.7 days in the tubed
groups.18 In their study, Qadir I et al studied 60 cases
of PCNL which were randomized into tubeless and
tubed groups. They reported a less operative time as
well as a less postoperative hospital stay in tubeless
PCNL when compared with the standard tubed
PCNL. The mean length of hospitalization was 4.0
versus 6.2 days in the tubeless and conventional PCNL
groups respectively.19
Sofer M et al conducted their study on 126 patients
with 66 tubeless and 60 conventional PCNL
procedures and reported a significantly shorter
hospital stay in the tubeless group. They concluded
that the tubeless approach is a reasonably safe choice
in selected patients with an uncomplicated procedure
and the absence of a complex stone burden.20
Khan N et al conducted a study on 102 consecutive
patients who underwent PCNL in 2015. They were
divided into two groups. Group 1 patients were those
in whom the nephrostomy tube was inserted at the
end of the procedure and group 2 patients were those
in whom nephrostomy was not used. These two
groups were followed for 3 months and compared for
complications, hospital stay, and need for analgesia
postoperatively. According to them the length of
postoperative hospitalization was high in Group 1 (2.3
days) as compared to Group 2 (1.1 days),
postoperative pyrexia, blood transfusion rates, and
readmission were higher in the nephrostomy group.
Postoperative analgesia requirement was also less
among Group 2 over the Group 1 patients.8
A similar result was also reported by Nalbant et al,
they compared 85 cases of tubeless PCNL with 110
cases of conventional PCNL. The reported
postoperative hospitalization was 1.6 and 3.5 days for
tubeless and non-tubeless cases respectively.21
In a meta-analysis of 127 studies (1365 cases) carried
out by Zhong Q et al comparing conventional with the
tubeless PCNL, the mean length of hospital stay for
the tubeless group was almost 24 hours less than that
for the conventional PCNL group. Although Meta-

analysis of some studies showed that tubeless pcnl has
the advantage of less hospital stay and less
requirement of post-operative analgesia22,23, Zhao PT
et al advocated that QoL is significantly worse with
stent placement than with temporary nephrostomy
drainage in the immediate aftermath following PCNL
using a validated QoL assessment instrument specific
for nephrolithiasis.24
In the present study, an insignificant difference was
observed while comparing the stone size, operative
time, and stone clearance between the two groups.
However, remarkable variations among the two
groups were recorded in terms of the postoperative
pain scores, urinary leakage, and hospital stay. The
visual analogue score for postoperative pain was
higher for the nephrostomy group with a mean value
of 6.1 (SD ± 1.9) versus 3.6 (SD ± 1.1) for the tubeless
group. Similarly, the length of hospital stay was
shorter in the tubeless PCNL group with a mean value
of 3.2 days (SD ± 1.1) versus 4.5 days (SD ± 2.1) for the
nephrostomy group. Soakage of wound dressing was
observed in the early postoperative period in 18
(12.8%) cases in whom nephrostomy was used, in
contrast to the tubeless group where only 02 (1.4%)
had postoperative soakage of dressing. Although the
results of our study support the utility and safety of
tubeless PCNL, we think that we lacked in terms of
evaluating the impact of DJ Ureteric stents on the
quality of life of patients in the tubeless group.

Conclusion
Our study supports the advantages of tubeless PCNL
over the conventional technique in terms of less
postoperative patient discomfort, less tube-related
morbidity, early mobilization, and reduced hospital
stay. We believe that this study represents another
contribution to the further popularization of the
tubeless technique which should be employed in
routine practice in this modern era of endourology.
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