Tubeless percutaneous nephrolithotomy with double-]
stent compared with external ureteral catheter to decrease
postoperative complications
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Objectives: To compare the efficacy of tubeless
percutaneous nephrolithotomy (PCNL) using double-]
stent and tubeless PCNL with external ureteral catheter
in decreasing post-PCNL complications.

Methods: This prospective randomized comparative
study includes 148 cases with kidney stones. They were
operated by either tubeless PCNL with double-] stent
(Group 1) or tubeless with ureteric catheter (Group 2).
Group 1 consists of 72 cases (54 males and 18 females).
Group 2 consists of 76 patients (56 males and 20
females). Both groups were compared from the point of
post-PCNL complications without using tissue sealants
or tract cauterization. The study was carried out in the
Department of Urology, Al-Thawrah Modern General
and Ibn-Seena Hospital, Sana’a, Yemen between January
2008 and January 2010.

Results: In Group 1, the post-PCNL complications were
leakage of urine in 4 (5.6%), hematuria >48 hours in 6
(8.3%), fever in 2 (2.8%), and the length of hospital
stay was 36-48 hours. In Group 2, the post-PCNL
complications were leakage of urine in 13 (17.1%),
hematuria in 9 (11.8%), 5 (6.6%) has fever, colonic
injury in one, and fluid collections in 8 (10.5%). There
was significant difference in urine leakage (p=0.028).

Conclusion: Tubeless PCNL with double-]J stent was the
best method to decrease the complications and length of
hospital stay.
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Urinary stone disease is one of the major urological
problems affecting millions of people worldwide.
Application of percutaneous endoscopic techniques in
its management is less morbidity, minimally invasive,
and effective modality, but still with complications.
The 2008 updated American Urological Association
(AUA) guidelines panel recommends percutaneous
nephrolithotomy (PCNL) to be the first line treatment
for most patients. The standard technique with leaving
of a percutaneous nephrostomy tube in the tract at the
end of the procedure because of fear of complications of
PCNL as: bleeding, bowel perforation, fluid collection,
and leakage of urine and less hospital stay.'” Tubeless
PCNL with double-] catheter or external ureteral
catheter can be performed with one or multiple
punctures with complications,>** but in our study we
try to decrease post-PCNL complications using tubeless
PCNL either with double-] stent nor with external
ureteral catheter without the use of tissue sealants or
tract cauterization.® In Yemen, urolithiasis is one of the
most common diseases affecting the urinary system, and
considered the leading cause of acute and chronic renal
failure. The aim of this study is to compare the efficacy
of tubeless PCNL using double-] stent and tubeless
PCNL with external ureteral catheter in decreasing
post-PCNL complications.

Methods. A prospective randomized comparative
study of 148 patients with single or complex (branching
or multiple) renal calculi (Figures 1 & 2) was conducted
between January 2008 and January 2010. The study
took place in the Urology Department, Althawrah
Hospital and Ibn-Seena Hospital, Sana’a, Yemen. The
local scientific committee for medical ethics approved
this study and informed consent was obtained.

The 148 patients were divided into 2 groups: Group
1 consists of 72 cases (54 males and 18 females) and
Group 2 consists of 76 patients (56 males and 20
females). Data of the 2 groups such as age and stone
size were matched. All cases were managed through one
puncture with use of double-] stent in the first group and
external ureteral catheter in the second group without
using tissue sealants or tract cauterization. Both groups
were compared regarding post PCNL complications.
The demographic data of patients and characteristics
of stones are shown in Table 1. All preoperative,
intraoperative, and postoperative data were recorded
for each patient.

The technique of PCNL in both groups was carried
out in prone position with one puncture through the
lower or medial calyx (Figure 3a) using pneumatic
lithoclast, and the fragments were extracted by forceps.
After the procedure in the first group, double-J stent
was fixed antegradely by pulling out the ureteric
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catheter from the renal pelvic and inserting a guide wire
down to the urinary bladder in which the double-] stent
was inserted under the control of fluoroscopy, then we
removed the nephroscope and the site of puncture was
sutured with one or 2 deep hemostatic zero or one silk
sutures (Figures 3b-3c).*¢ The second group underwent
the same steps without nephrostomy, but the external
ureteral catheter was left at the end of the procedure.
Careful endoscopic and fluoroscopic inspection in
the collocating system is performed to check for any
significant residual stones, if so difficulty to remove
latter by extracorporeal shock wave lithotripsy (ESWL).
On the next day, all patients were evaluated by clinical
examination and investigations (kidney, ureter, and
bladder (KUB) x-ray (Figure 4), abdominal ultrasound
(US) and hemoglobin level) to detect leakage of urine,
residual stones, or perirenal fluid collections.

Figure 1 - Plain x-ray kidney, ureter, and bladder (KUB) showing the left

renal stones (arrow).

Figure 2 - Intravenous urography showing the left renal stones (arrow).
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Table 1 - Demographic data of patients, characteristics of stones, and

length of hospital stay.

Character PNL with PNL with
double-J ureteral
catheter catheter

Gender

Male 54 56
Female 18 20
Total 72 76

Age (year)

Minimum 23 20

Maximum 67 63

Mean 31 29
Renal units

Right 43 36

Left 29 40

Total 72 76

Stone size (cm)

Minimum 2.5 2.2
Maximum 6.0 5.3
Mean 4.9 4.3
Hospital stay (hours) 36-48 48-72
PCNL - percutaneous nephrolithotomy
Table 2 - Postoperative complications.
Complication Tubeless PCNL Tubeless PCNL  P-value
with double-J with Chi-square
catheter uretral catheter test
n (%) n (%)

Urine leak post PCNL 4 (5.6) 13 (17.1) 0.028

Perinephric collection 0 8 (10.5)

Postoperative 6 (8.3) 9 (11.8) 0.48

hematuria 48 hours

Postoperative fever 2 (2.8 5 (6.6) 0.28

Bowel injury 0 1 (1.3

Mortality 0 0

Total 12 (16.6) 36 (47.3)

PCNL - percutaneous nephrolithotomy

In Groups 1 and 2, we removed the Foley catheter of
patients if the urine was clear. In both groups, patients
were advised to undergo ESWL in case of significant
residual stones.

Statistical study was carried out using Chi-square
test. A p<0.05 was considered statistically significant
and the software used during the study was SPSS.

Results. Tubeless PCNL was carried out in
both groups. Demographic data of patients and
stone characteristics are summarized in Table 1. No
interaoperative complications were observed. Out of
the 148 patients treated by tubeless PCNL with double-
J stent and external ureteral catheter, we achieved stone
free rate in 96 patients (64.8%) and residual stone in 52
patients (35.1%) in both groups. Postoperative PCNL
complications are summarized in Table 2. In Group 1,
the complications were: leakage of urine, no bleeding
from the operation site, hematuria <48 hours, one case
needs a 3-way catheter, no fluid collections around

Figure 4 - Post-percutaneous nephrolithotomy plain x-ray showing the
double-J stent (arrow).

Figure 3 - a) After removal of nephroscope. b) Post-removal of sheath. and c) Post-tubeless percutaneous nephrolithotomy (PCNL).
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the kidneys, fever, hemoglobin drop (0.6-1.2% g), no
colonic injury, and the length of hospital stay was 36-48
hours. In Group 2, the complications were: leakage of
urine, hematuria >48 hours, hemoglobin drop (0.6-3%
g) that one case needs blood transfusion, colonic injury,
fluid collections around the kidneys (>50 ml), fever,
and the length of hospital stay was 48-72 hours. The
complications in Group 2 were managed conservatively,
but 9 cases with leakage of urine required a double-]
stent, and we treated the colon injury with double-]
fixation. In total, the post-tubeless PCNL complications
with double-] catheter and with external ureteric
catheter decreased using double-] catheter.

Discussion. Early and recent reports on tubeless
PCNL showed the advantages of this policy in reducing
pain, complications, and length of hospital stay."*”* In
general, post-PCNL complications occur everywhere,
with different incidence.*” Some authors advised
limitation of tubeless PCNL in cases of bleeding,
large stones requiring second look, and renal anomaly,
however, other authors found no limitations."*!* In
our study, exclusion criteria for tubeless PCNL were
severe bleeding during operation, large residual stones
requiring second look or solitary kidney. Out of 148
patients treated with tubeless PCNL using double-]
and with external ureteral catheter, we achieved stone
free rate in 96 patients (64.8%) and residual stone in
52 patients (35.1%), which correspondence with other
studies.>*” The patients in both groups were evaluated
by clinical examination and investigations hemoglobin,
(KUB and U\S in the next day of operation). To prevent
urinary leakage, internal or external ureteral stents were
routinely used by other studies.®'! In our study, we prefer
double-] stent to decrease post-PCNL complications
such as leakage of urine, perirenal collections, and
also discomfort. According to our comparative study,
the complications in the second group with external
ureteral catheter were higher compared with the first
group (p=0.028). This is so because in this group after
removal of the external ureteral catheter there was
spontaneous passage of stone fragments to the ureter
with subsequent obstruction and urinary leakage or
perirenal collection.

For fear of bleeding, some authors tried to use
deferent hemostatic sealants (fibrin, gelatin) to seal the
percutaneous tract,’ or cauterization or nephrostomy
tube.® To stop the bleeding from the side of puncture,
we used 2 deep 0 or 1 interrupted silk stitches. In most
published reports, PCNL was performed in the prone
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position,®? but recently those studies advice supine
position in obese patients or with cardiovascular or
pulmonary dysfunction.” In our study, the stones were
single to multiple or branching in both groups, but we
did not perform any analysis for the removed stones.
Fluoroscopy exposure was not calculated and analgesics
were given if required. The mean hospital stay was 36-
48 hours for the first group, while it was 48-72 hours
in the second group, which were comparable to other
studies.>>*!!

In conclusion, post-tubeless PCNL complications
are reported everywhere with different incidence. To
avoid possible complications such as leak of urine from
the operation site, perirenal collection, and discomfort
of external ureteral catheter, we advise the use of tubeless
PCNL with double-]J stent to decrease complications
and length of hospital stay.
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