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Abstract

Objectives: The study aimed to compare tubeless, totally tubeless, and standard percutaneous nephrolithotomy (PNL) in a tertiary
center with selected patient population.
Methods: Between September 2013 and March 2015, percutaneous nephrolithotomy was performed on 216 patients in our center.
Patients without massive bleeding, calyceal perforation, and residual fragments smaller than 4 mm were enrolled in this study. The
patients were divided into 3 groups. In the first group (n = 68), we placed nephrostomy and kept ureteral catheter for 24 hours (the
standard group). In second the group (n = 69), no nephrostomy was inserted and ureteral catheter was removed in the operation
room (the totally tubeless group) and in the third group (n = 79), no nephrostomy catheter was placed but antegrade DJ stent was
inserted intraoperatively (the tubeless group). Three groups were compared with respect to age, analgesic requirement, BMI, length
of stay, pain, and stone size.
Results: No significant differences were found in the mean stone size, operation time, transfusion rates, and hemoglobin level
change between the groups. However, hospitalization time, the amount of narcotic usage, and pain were significantly lower in the
second group compared to the other groups (P < 0.05).
Conclusions: In patients with no major intraoperative bleeding and calyceal perforation, the totally tubeless approach is safe with
decreased pain, analgesia requirement, and hospital stay.
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1. Introduction

Since the introduction of Percutaneous nephrolitho-
tomy (PCNL) in 1976, it has been rapidly considered as the
standard of care for management of large renal stones (1,
2). The standard method in PCNL is nephrostomy tube
placement after surgery for draining the kidney. Postop-
erative complications by premature nephrostomy tube re-
moval has been reported in original PCNL studies (3, 4).
Most urologists do PCNL in a standard manner in their
practice but stent and drainage tube-related pain is a com-
mon complaint among patients; therefore, modern tech-
niques have been developed to perform PCNL without
nephrostomy drainage called tubeless PCNL (2, 5, 6). A
newer approach named totally tubeless PCNL is a proce-
dure without the placement of a nephrostomy or ureteral
catheter, which has showed reasonable results in selected
cases (7-9). In the present retrospective study, we compared
the possibility and limits of tubeless, totally tubeless PCNL,
and standard method in our tertiary referral center.

2. Methods

Between September 2013 and March 2015, we retrospec-
tively analyzed the data of 216 patients who underwent
PCNL at our center and fulfilled the inclusion criteria of
the study. Patients without massive bleeding, calyceal sys-
tem perforation, and residual fragments smaller than 4
mm were enrolled in this study. Those with single kidney,
more than two accesses, supracostal access, large staghorn
stones, and kidneys with congenital anomalies or patients
with urosepsis were excluded.

Preoperative radiological evaluation was ultrasonog-
raphy and noncontrast computed tomography scan for de-
lineating the kidney anatomy and renal stone configura-
tion. All patients had either negative urine culture or re-
ceived preoperative antibiotic based on organism sensitiv-
ity. All PCNL procedures were done under general anesthe-
sia in prone position. Briefly, after ureteric catheterization,
access to the target calyx was made under guide of fluo-
roscopy. After tract dilation and nephroscopic evaluation,
pneumatic lithotripter was used for stone fragmentation.
Endoscopic and fluoroscopic evaluations were used for as-
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sessment of stone free status and any residual fragment.
Patients were classified into three categories: group 1

(standard method) (n = 68): nephrostomy (Fr 18) was in-
serted and ureteral catheter was kept in place for 24 hours.
Group 2 (totally tubeless) (n = 69): no nephrostomy was in-
serted and the ureteral catheter was removed after comple-
tion of the surgery. Group 3 (tubeless) (n = 79) no nephros-
tomy was inserted but a double j ureteral stent was used
and kept in place for 10 days after the procedure. Hemat-
ocrit was checked six hours after the surgery on a daily ba-
sis. For postoperative analgesia, the intramuscular pethi-
dine HCL on demand was given to patients. Patients were
evaluated by kidney ureter bladder (KUB) films and ultra-
sonography postoperatively. Patients with residual frag-
ments were referred for ancillary procedures (e.g., shock
wave lithotripsy (SWL) or ureteroscopy). The decision to re-
move the nephrostomy in the standard group was based
on postoperative radiography or ultrasonography as well
as urine color.

Age, BMI, analgesic need, pain according to linear vi-
sual score, changes in hemoglobin level after the opera-
tion, stone size and location, length of hospitalization, and
complications according to Clavien-Dindo grading system
were compared between the three groups.

2.1. Statistical Analysis

Quantitative factors were demonstrated as mean± SD,
and qualitative variables were shown as frequency and per-
centage. One way analysis of variance and post hoc test and
Kruskal-Wallis test were performed as needed.

All analyses were performed using SPSS version 16 (Inc.
Chicago, IL). P-values above 0.05 were considered signifi-
cant.

2.2. Informed Consent

Informed consent regarding the type of procedure, ad-
vantages, disadvantages, and possible complications was
obtained from all individual participants included in the
study.

3. Results

Demographic characteristics of the patients partici-
pating in the three study groups are presented in Tables
1 and 2. Table 1 presents quantitative data and Table 2
presents qualitative variables.

All the three groups were compared in terms of inde-
pendent variables. The ANOVA was performed to compare
the quantitative variables between the three groups. The
results of these analyses showed a significant difference be-
tween the three groups in the variables of pain, length of

stay in hospital, and taking painkillers after surgery (P <
0.001, P < 0.001, and P = 0.04, respectively)

These three groups did not show any significant differ-
ence in other remaining variables (P = 0.03).

LSD Post Hoc test showed that the standard and tube-
less groups showed a significant difference in the variable
of using “painkillers after surgery” (P = 0.03).

In addition, the standard and no tubeless groups
showed a significant difference with the totally tubeless
group in the variables of pain and length of stay (P <
0.001).

The frequency of the location of kidney stones for the
three groups is presented in Table 3.

Complications induced in the three groups based on
the scoring method are presented in Table 4. There was no
significant difference between the three groups in terms of
complications (P= 0.79).

4. Discussion

In the present research, PCNL was done in three groups
with different techniques concerning tubes and stent in-
sertion. We compared discomfort levels and complication
rates in the context of how to use tubes and stents in PCNL
procedure. The placement of nephrostomy tube after PCNL
is considered as a standard method to fulfill multiple pur-
poses including hemostasis, adequate drainage of the col-
lecting system, and allowing further access for the second
look; but, it can also cause discomfort, pain, and prolonged
hospitalization (10). The use of the ureteral stents has also
some disadvantages such as lower urinary tract symptoms
(LUTS) and cystoscopy requirement for its removal that im-
poses additional costs.

Recently, several methods such as avoiding nephros-
tomy or ureteral stents insertion (tubeless and completely
tubeless PCNL) that have been described to decrease the
postoperative pain, hospitalization, and morbidity of the
patients (11).

The safety and efficacy of tubeless PCNL has been
shown in several reports (12-14). As reported by Desai et
al., the size of nephrostomy can affect postoperative mor-
bidity. They compared small (9F) vs. conventional (20F)
tube after PCNL and showed that patients with 9F nephros-
tomy tube had less pain and hospital stay in comparison
with 20F tube patients (13). Karami et al. reported their 5-
year experience with tubeless PCNL in 201 patients and in-
dicated that it can be done safely in kidney stones larger
than 2 cm as well as in staghorn stones (15). In a review ar-
ticle that was done by Zilberman et al. it was shown that
tubeless PCNL has some advantages such as less pain, less
debilitation, less costs, and a quicker recovery in all patient
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Table 1. Patients Characteristics, Quantitative Variablesa

Variable Group P Valueb

Standard Totally Tubeless Tubeless

Age 46.47 (1.45) 44.2 (1.5) 49.45 (1.34) 0.083

BMI 26.06 (4.43) 25.78 (4.68) 26.32 (4.24) 0.759

Stone Size, cm 2.56 (1.18) 2.09 (0.89) 2.38 (0.89) 0.021

Cr Change 0.32 (2.4) 0.16 (1.37) 0.26 (2.09) 0.897

Hb Change 1.69 (1.14) 1.85 (0.97) 1.63 (1.59) 0.979

pain 7.19 (1.14) 4.19 (0.92) 6.01 (0.84) < 0.001

Length of stay 56.12 (11.99) 38.09 (10.68) 48.91 (9.37) < 0.001

Analgesic, mg 73.76 (59.13) 52.99 (97.99) 50.65 (19.97) 0.043

aValues expressed as No. (%).
bP value calculated by ANOVA test.

Table 2. Patient Characteristics, qualitative Variablesa

Variable Group P Valueb

Standard Totally Tubeless Tubeless

Sex
Male 49 (37.4) 40 (30.5) 42 (32.1)

0.056
Female 19 (22.4) 29 (34.1) 37 (43.5)

laterality
RT 29 (28.4) 32 (31.4) 41 (40.2)

0.526
LT 39 (34.2) 37 (32.5) 38 (33.3)

Recurrence
Yes 19(28.4) 22 (32.8) 26 (38.8)

0.796
No 49(32.9) 47 (31.5) 53 (35.6)

Fever
Yes 10 (62.5) 1 (6.2) 5 (31.2)

0.011
No 58 (29) 68 (34) 74 (37)

aValues expressed as No. (%).
bP value calculated by kruskal wallis test.

Table 3. Frequency Location of Stones in three Groupsa

Variable Group

Standard Totally Tubeless Tubeless

Lp* 18 (23.7) 39 (51.3) 19 (25)

Mp** 13 (32.5) 8 (20) 19 (47.5)

Up*** 6 (28.6) 7 (33.3) 8 (38.1)

Staghhorn 11 (34.4) 7 (21.9) 14 (43.8)

Pelvic 17 (41.5) 6 (14.6) 18 (43.9)

Lp and Pelvic 1 (50) 1 (50) 0

Up and Lp 1 (100) 0 0

aValues expressed as No. (%).

Table 4. Frequency of Complications in Three Groupsa

Complicationsb Groups

Standard Totally Tubeless Tubeless

No Complication 58 (85.3) 61 (88.4) 70 (88.6)

Grade 1 7 (10.3) 6 (8.7) 6 (7.6)

Grade 2 2 (2.9) 1 (1.4) 3 (3.8)

Grade 3 1 (1.5) 1 (1.4) -

aValues expressed as No. (%).
bGrading according to Clavian grading System (10).

groups including children and obese patients (16). Istan-
bulluoglu et al. used an externalized ureteral catheter in-
stead of double j stent in tubeless patients to reduce the
morbidity caused by stents and to omit the requirement
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of cystoscopy for its removal (17).
In our opinion, we can use externalized ureteral

catheters in tubeless PCNL patients when there are no sus-
picious migrated stones into ureter during the surgery.
Therefore, performing tubeless PCNL seems an intraoper-
ative decision. In the current research, we used double j
stents in our tubeless patients to ensure ureteral patency
after the operation.

Wickham et al. were the first who reported totally tube-
less PCNL in one hundred cases without either internal or
external drainage tubes with outcome (18).

Totally tubeless PCNL without the use of nephrostomy
or ureteral catheters has been popularized since 2004 (19).
Crook et al. compared totally tubeless PCNL with standard
method in a randomized trial; patients in the group of to-
tally tubeless were selected based on intraoperative find-
ings such as intact calyceal system, no residual stones, and
no evidence of bleeding. They reported a 96% stone free
rate, reduced hospital stay to 2.3 days, and a lower analge-
sia need for the patients with totally tubeless method (20).

In another study by Crook et al. totally tubeless PCNL
was considered a safe process in selected patients. Al-
though hemorrhage and ureteral obstruction were the
main concerns in totally tubeless procedure, they showed
that lack of tube can stop bleeding from the tract (9).

Similar results were reported by Karami and Gholam-
rezaie through in a comparative analysis of totally tubeless
versus standard PCNL (21).

In highly selected patients, totally tubeless PCNL can be
remarked as a method with reduced morbidity.

PCNL is a challenging operation with a complication
rate of 1.1% - 7% in experienced hands. The main prob-
lem is hemorrhage that can happen during any stage of
the procedure. Placing a nephrostomy may help avoid
this complication (22). However, in our series, the mean
hemoglobin drop, blood transfusion need, and the overall
complication rate were similar in all the three groups.

We used the modified Clavien system to report surgi-
cal complication rates (23). Controversial rates of compli-
cations have been reported in different series. While some
trials showed a lower rate of complications in totally tube-
less PCNL (24), others reported a similar rate of complica-
tions (17, 21).

In our experience, the decision on how to perform
PCNL is dependent on intraoperative findings. Major intra-
operative bleeding and pelvicalyceal system perforation
preclude performing totally tubeless PCNL. We believe that
in our study, patients were selected appropriately for to-
tally tubeless procedure because there are no more com-
plications in this group of patients. Totally tubeless PCNL
should not be done in patients having residual stones be-
cause it precludes second look nephroscopy and it may be

ended up with significant urinary leakage.

4.1. Conclusions

Totally tubeless PCNL has less postoperative discom-
fort, hospital stay, and morbidity with no added complica-
tions if patients are selected appropriately.
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