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ABSTRACT

Introduction: The optimal management of upper ureteric calculus remains controversial. We compare the outcomes of
antegrade percutaneous ureterolithotripsy (APCUL) with retrograde ureteroscopic lithotripsy (URSL) for upper ureteric
calculus with respect to stone clearance, morbidity, and complication rates.

Materials and Methods: This prospective study was carried out from December 2014 to June 2016. A total of 117 patients
with upper ureteric calculus sized (10-20) mm who underwent APCUL or URSL were included in the study.

Results: APCUL and URSL were performed in 64 and 53 patients, respectively. The mean age and stone size were
comparable between the two groups. The stone clearance rate at 1-month follow-up was 93.75% in the antegrade group
and 81.13% in the retrograde group (P = 0.036). Mean anaesthesia time was significantly longer for the APCUL group
while the actual mean operative time was significantly longer for the URSL group (P < 0.001). The overall complication
rate was higher in antegrade group (P = 0.804), whereas most of the major complications (Clavien Grade III or more)
occurred only in the URSL group (P = 0.007). Blood transfusion was required only in the APCUL group (7.8% versus
0%; P = 0.50). In the URSL group, stone retropulsion occurred in four patients, of which three subsequently required
shock wave lithotripsy and one required percutaneous nephrolithotomy in a second sitting.

Conclusion: APCUL has better stone-free rates as compared to URSL for an upper ureteric calculus of size 10-20 mm.
Although the postoperative minor complications are higher in the antegrade group, severe complications occurred only
in the retrograde group. Hence, antegrade approach can be considered as the preferred option to achieve better stone
clearance in a single sitting with acceptable morbidity and complication rates.

INTRODUCTION obsolete, and open ureterolithotomy has been replaced by

laparoscopic ureterolithotomy which is limited to a few

The technical advancements in urology have indications such as a large, impacted calculus not amenable

profoundly changed the management of upper ureteric
calculus. Before the introduction of shock-wave
lithotripsy (SWL) in 1980, open ureterolithotomy
or basket extraction of stones under fluoroscopic
guidance were the mainstay of treatment.!" However,
currently, the blind basket extraction technique is
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to SWL or endoscopic procedures.

A variety of minimally invasive treatment options are
available for upper ureteric calculus including observation,
SWL, retrograde ureteroscopic lithotripsy (URSL) and
antegrade percutaneous ureterolithotripsy (APCUL).*¢

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

For reprints contact: reprints@medknow.com
Received: 28.03.2018, Accepted: 20.07.2018
Financial support and sponsorship: Nil.

Conflicts of interest: There are no conflicts of interest.

© 2019 Indian Journal of Urology | Published by Wolters Kluwer - Medknow



For <10 mm sized stones, both the American Urological
Association as well as the European Association of Urology
recommend observation for a period of 4-6 weeks in a
well-informed patient without signs of infection or
high-grade obstruction and well-controlled colic on
analgesics.>® The success rate with observation is higher
if the stones are <5 mm in size whereas >50% patients
with a stone size of 6-10 mm will ultimately require some
type of surgical intervention.¥ When observation fails,
the options are either SWL or URSL. Stone-free rates with
SWL or URSL are comparable for stones of <10 mm in
size.*>] The controversy exists regarding the management
of >10 mm sized upper ureteric calculi. URSL has higher
stone-free rates!®® in a single sitting but at the cost of
higher morbidity and complication rates when compared
to SWL (11% vs. 4%).”! Currently, percutaneous access
for upper ureteric calculus is recommended only in few
special situations such as large impacted calculi that have
failed other modalities of treatment, stones associated with
distal-ureteric stricture or stones in patients with urinary
diversions.l'” In literature, stone-free rates with URSL for a
large upper ureteric calculus of size >10 mm range between
71% and 87%™ with the stone retropulsion rates ranging
from 5.4% to 27.7% amongst various studies.'"'” However,
the role of percutaneous access had been assessed only for
large, impacted calculi with a reported stone-free rates
of >90%-95% in multiple prospective studies!’*>'”! with a
complication rate similar to that of standard percutaneous
nephrolithotripsy (PCNL). Furthermore, there is an added
advantage of ability to remove concurrent renal calculi.
Hence, percutaneous ureterolithotripsy can be utilized
for upper ureteric stones of size >10 mm with better
stone-free rates and reduced need of secondary procedures
to clear the retropulsed stones at an acceptable morbidity
and complication rate. Here, we compared URSL with
antegrade ureterolithotripsy for upper ureteric calculi of
size 10-20 mm with regard to stone clearance, morbidity,
and complications.

MATERIALS AND METHODS

In this study, we prospectively enrolled 117 patients
presenting with a solitary upper ureteric stone between
December 2014 and June 2017. Institutional ethical
committee approval was obtained before the start of the
study. The advantages and disadvantages of both procedures
were explained to the patients preoperatively and informed
and written consent was obtained.

The inclusion criteria for the treatment were as follows: upper
ureteric stone with longest diameter (10-20) mm by X-ray of
kidney, ureter, and bladder (KUB) region and ultrasonography
and located between the ureteropelvic junction (UP]) and
lower border of L4 vertebral body. Intravenous urography
or computed tomography (CT)-urography was performed
in all the patients with normal renal function. Patients with

Indian Journal of Urology, Volume 35, Issue 1, January-March 2019

Bhat, et al.: APCUL and URSL for large upper ureteric calculus

deranged renal function underwent non-contrast CT-scan.
Patients with renal insufficiency (creatinine >2.5 mg/dL),
morbid obesity, coagulopathy, concurrent renal and ureteric
stones, pregnancy, sepsis, stone size <10 mm or >20 mm,
orthopedic contraindications for prone position and those
with a probability of inability to achieve a safe access to the
collecting system on pre-operative imaging were excluded
from the study. For the study purposes, impacted stones were
defined as stones without visible contrast beyond the level
of the stone on preoperative contrast study and/or inability
to pass a guidewire across the stone per-opertatively.

Antegrade ureterolithotripsy was performed under
general anesthesia in prone position. After induction, a
6 Fr open-ended ureteric catheter was inserted under
cystoscopic guidance in lithotomy position, and then,
the patient was turned prone. Patients with an impacted
calculus, in which guidewire was not negotiable beyond
the stone, underwent initial puncture with 21-g spinal
needle under ultrasonographic guidance followed by
antegrade nephrostogram to guide the final puncture. On
nephrostogram, the superior posterior or middle posterior
calyx was chosen for needle puncture using an 18-g needle
according to the pelvicalyceal anatomy. Percutaneous
access was made using the “eye of the needle” (Bull’s eye)
technique!’® and was confirmed by aspiration of urine.
Then, a 0.035” terumo guidewire was inserted into the
collecting system, and the tract was dilated serially by
Amplatz dilators up to 28/30 Fr depending on the stone size,
and a corresponding Amplatz sheath was used. A 24/26-Fr
nephroscope (Karl Storz, Tuttlingen, Germany) was
used and the stone was removed either intact [Figure 1].
or after fragmentation with pneumatic/holmium laser
lithotripter. If it was not possible to approach the stone with
nephroscope, a 7/8-Fr semirigid ureteroscope (Karl Storz,
Tuttlingen, Germany) or a 22-Fr cystoscope (Karl Storz,
Tuttlingen, Germany) was used Complete stone clearance
was confirmed fluoroscopically as well as endoscopically.
A 6-Fr double-] stent was placed if there was mucosal edema
or mucosal injury during the procedure. At the end of the
procedure, patients who required a supracostal puncture
underwent fluoroscopy to rule out any chest complications.
A 20-Fr nephrostomy tube was placed in all patients and

Figure 1: Showing removal of intact ureteral stone with nephroscope. (a) View
in C-Arm image holding the stone with forcep. (b) Endoscopic view holding the
stone with forcep
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was removed after 1-5 days depending on the color and
amount of urine. DJ stent was removed after 3—4 weeks, but
in patients with marginally compromised renal functions,
DJ were kept up to recovery of renal function upto a
maximum of 6-8 weeks.

URSL was performed with a 7/8-Fr semirigid ureteroscope
under spinal anesthesia in lithotomy position. A 0.035’
Terumo guide wire was inserted into the ureter and the
ureteroscope was negotiated. Stone was fragmented with the
Holmium: YAG laser at the setting of 0.6-1.0 ] and 8-10 Hz
using a 365/550 p fiber. The residual fragments were flushed
or extracted by grasping forceps. A 6-Fr double-] stent was
placed after the procedure in all patients. The stent was
removed after 1 month in all the patients except those with
ureteric perforation, where it was removed after 6-8 weeks.

Mean anesthesia and mean operative time were recorded.
For URSL, the mean anesthesia time was defined as
time from spinal needle puncture for anasthesia till the
evacuation of stone fragments from urinary bladder after
the completion of URSL and mean operative time started
from insertion of ureteroscope through external urethral
meatus till the same endpoint. For APCUL, mean anesthesia
time was the time from induction of general anesthesia till
the extubation while the mean operative time was time
from initial puncture of calyceal system till the fixation of
nephrostomy tube with the skin.

Stone-free status was defined as no residual stones or the
presence of residual stones <4 mm size on X-ray KUB
and ultrasound sonography performed at 1 month after
the procedure. The follow-up was performed at 1, 3, 6,
and 12 months’ interval. The two groups were compared
regarding the stone clearance rate as the primary outcome
measure and anesthesia/operative time, complication rate,
and mean hospital stay as the secondary outcomes. Surgical
complications were defined according to the modified
Clavien-Dindo classification system.!"?

The results are presented as mean =+ standard deviation. All
the parameters were analyzed statistically using the analysis
of variance, Fisher’s exact test, and Chi-square test. P< 0.05
was considered statistically significant.

RESULTS

Out of the total 143 patients who qualified for the study 14
opted for SWL. Remaining 129 patients underwent surgical
intervention. Twelve patients were lost to follow-up. Finally,
117 patients were analyzed, 53 in the URSL group and 64 in
the antegrade ureterolithotripsy group. The demographic
data was comparable between the two groups [Table 1].
Mean stone size in the URSL group was 14.82 + 1.82 mm
and in the APCUL group, it was 15.32 +2.24 mm (P=0.213).
The mean distance between UPJ to stone in both the
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groups was almost the same (URSL - 2.95 + 0.80 cm,
APCUL - 2.87 + 0.71 cm; P = 0.56) [Table 2]. The mean
anesthesia time was found to be significantly longer
for the antegrade group (URSL - 72.92 + 13.92 min,
APCUL - 86.25 + 14.14 min, P < 0.001) while the mean
operative time was significantly longer for the URSL
group (URSL-60.09 + 12.77) as compared to the antegrade
group - (49.53 + 9.07, P < 0.001). In the antegrade group,
to get to the stone, a ureteroscope was required in
24 patients (37.5%) and the cystoscope in 16 cases (25.0%)
whereas the nephroscope [Figure 1]. was able to reach the
stone in the remaining 24 patients (37.5%).

In the antegrade group, a supracostal puncture was required
in 21 patients (32.81%) for the proper alignment and approach
to the calculus. Among these, 19 were supra - 12 while
2 were supra - 11" punctures. None of these patients
developed any post-operative chest complication.

After the procedure, a double-] stent was placed in all the
patients of URSL group, while in the antegrade group, it
was placed in only 21.86% of the cases (P < 0.001). Patients
of the antegrade surgical group had longer post-operative
hospital stay. Although the difference was only of around
6 h but was statistically significant (URSL - 30.26 + 9.37 h,
Antegrade - 36.02 + 13.99 h, P=0.012).

Complications were reported and graded according to the
modified Clavien-Dindo classification for post-surgical

Table 1: Basic demographic and operative parameters

Parameters APCUL Retrograde P
Varaibles (n=64) (URSL) (n=53)
Age (years) 38.86+14.46 36.85+13.09 0.436
Sex (%)
Male (%) 40 (62.5) 31(58.5) 0.706
Female (%) 24 (37.5) 22 (41.5)
Stone size (mm) 15.32+2.24 14.82+1.82 0.213
Ureteropelvic Junction to 2.87+0.71 2.95+0.80 0.556
stone distance (cm)
Mean anesthesia time (min) ~ 86.25+14.14 72.92+13.92 0.000
Mean operative time (min) 49.53+9.07 60.09+12.77 0.000
Impacted stone (%) 19 (29.69) 15 (28.30) 0.869
Supracostal puncture (%) 21(32.81) -
Stone removed intact (%) 17 (26.60) None 0.000
Postoperative hospital 36.02+13.99 30.26%9.37 0.012
stay (h)
Stone clearance (%) 60 (93.75) 43 (81.13) 0.036
Follow-up (months) 7.86+4.77 8.46+4.83 0.139

APCUL=Antegrade percutaneous ureterolithotripsy,
URSL=Ureteroscopic lithotripsy

Table 2: Ureteropelvic junction to stone distance

Distance (cm) APCUL (n=64) Retrograde URSL (n=53)

>1-<2 9 8
>2-<3 37 24
>3-<4 16 16
>4-<5 2 5

APCUL=Antegrade percutaneous ureterolithotripsy,
URSL=Ureteroscopic lithotripsy
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patients.'” In the antegrade group, out of a total 12
complications, ten (83.33%) were Grade-I and two (16.67%)
were Grade-II and there were no complications above
Grade-II. In the URSL group, total nine complications
occurred. Among these, three (33.33%) were of Grade-I,
five (55.56%) were of Grade-IIIa, and one (11.11%) was of
Grade-IIIb [Table 3]. Although the complication rates were
somewhat higher in the APCUL group (18.75% vs. 16.98%,
P=0.80), but higher-grade complications were noted only in
the URSL group (11.3% vs. none, P=0.007). Complications
in the antegrade ureterolithotripsy group included a
fever of >38.5°C in seven (10.94%), gross hematuria in
five (7.81%), and requirement of blood transfusion in
two (3.13%) patients [Table 4]. In the URSL group, the
only minor complication noted was fever in three (5.66%)
patients. During the procedure, stone retropulsion occurred
in four (7.55%) patients. Later on, SWL was performed
in three and PCNL in one of these patients. Two patients
had (3.77%) ureteric perforation and developed urinoma in
the post-operative period but were managed successfully by
double-J stenting and ultrasonographic-guided aspiration.
None of the patients in URSL group developed gross
hematuria or required blood transfusion.

The postoperative pain was assessed by the visual analog
scale (VAS) scoring system. The mean pain score in APCUL
group was significantly higher as compared to the URSL
group (APCUL - 1.50 + 2.04, URSL - 0.85 + 1.39, P=0.048).

The mean follow-up of patients were 8.46 + 4.83 and
7.86 + 4.77 months in the URSL and the antegrade
ureterolithotripsy group, respectively (P=0.14). Stone-free
rate at 1-month follow-up was significantly higher in
the antegrade group as compared to that in the URSL
group (93.75% vs. 81.13%, P=0.036). Fifteen stones (28.30%)
in the URSL group and 19 (29.69%) in the APCUL group
were impacted (P = 0.87). During surgery, 26.6% of the

Table 3: Comparison of complications with grading
Complications APCUL (n=64), n (%) URSL (n=53), n (%)

Grade | 10 (15.63) 3(5.66)
Grade Il 2 (3.12) 0

Grade llla 0 5(9.43)
Grade lllb 0 1(1.89)
Total 12 (18.75) 9 (16.98)

P Value 0.804 APCUL=Antegrade percutaneous ureterolithotripsy,
URSL=Ureteroscopic lithotripsy

Table 4: Postoperative complications

Complications APCUL (n=64) URSL (n=53) P

Fever 7 10.93% 8 5.66% 0.345
Pain (VAS score) 1.50£2.04 - 0.85+1.39 - 0.048
Gross hematuria 5 7.81% 0 Nil 0.063
Blood transfusion 2 3.12% 0 Nil 0.500
Stone retropulsion 0 Nil 4 7.55% 0.039
Ureteric perforation 0 Nil 2 3.77% 0.216

APCUL=Antegrade percutaneous ureterolithotripsy,
URSL=Ureteroscopic lithotripsy, VAS=Visual analog scale
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stones were removed intact in the APCUL group, and this
may be the reason for the higher stone clearance rate.

DISCUSSION

The optimal management of upper ureteral stone is still a
matter of debate. Currently, the recommendation for calculus
of size <10 mm is observation for a period of 4-6 weeks.?
If conservative management fails and for stones >10 mm,
intervention with either SWL or URSL is recommended.?!
Stone-free rates for >10 mm size calculus with SWL and URSL
is around 70% and 80%, respectively.!*>%!720] Furthermore,
multiple treatment sessions of SWL are required for larger
stones and there are chances of stone retropulsion with
URSL. Hence, there is a need of a procedure that can provide
better results. Antegrade approach for upper ureteric
calculus is recommended for large impacted calculus and
provides a high stone-free rate (>90%).!"'”) It helps avoid
secondary interventions for retropulsed stones seen during
URSL. Therefore, it can be considered a preferred approach
for all such stones.

In a prospective study of 86 patients with large impacted
upper ureteric stones, Bozkurt et al. found that antegrade
approach was highly successful with a stone clearance
rate of 97.6% in comparison to 82.3% in the URSL
group.l'”! Similar results were shown by others.['*1¢] We
also found significantly better success rate with antegrade
approach (93.75% vs. 81.13%, P = 0.036). This may be
attributed to intact removal of stone in 26.60% of the
cases and no chances of stone retropulsion. Retropulsion
occurred in 25% of the patients in a study evaluating
role of antegrade versus retrograde ureterolithotripsy for
large impacted upper ureteric calculus?! and all were
subsequently treated by SWL. Bozkurt et al. reported
retropulsion in 36.6% of the cases in their study."” In our
study, retropulsion occurred in four (7.55%) cases, three of
them were treated with SWL and one required PCNL in a
second sitting. Although most of the studies which assessed
the role of antegrade approach for upper ureteric calculus
were for impacted calculus; in our study, only 29.69%
stones were impacted. The mean stone size in our study was
similar to others studies evaluating the role of antegrade
versus retrograde ureterolithotripsy, which ranged between
14 and 18 mm.['3141€]

Most of the previous studies have reported that the mean
operative time is significantly higher in the antegrade
approach!””?!! mainly because of the establishment of the
percutaneous access. However, the exact starting and
end point of operative time calculation have not been
properly defined. Our results differ from previous studies,
with significantly longer mean anesthesia time in the
antegrade approach group whereas, the mean operative
time was significantly longer in the URSL group. This may
be attributed to the extra time required for ureteric catheter
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placement and turning the patient in prone position during
antegrade approach.

Postoperative hospital stay was significantly longer for
the patients of the antegrade group (36.02 + 13.99 vs.
30.26 = 9.37 h, P = 0.012). This could be explained by
higher overall complication rate (18.75% vs. 16.98%),
more pain (VAS score - 1.50 + 2.04 vs. 0.85 = 1.39,
P = 0.048) and delayed removal of nephrostomy tube
in the antegrade group. In all previous similar studies,
postoperative hospital stay was significantly longer in the
antegrade group.!'s!72!

In our study, the overall complication rate was higher in
the APCUL group as compared to the URSL group, but this
did not achieve statistical significance (18.75% vs. 16.98%,
P =0.804). However, when we graded the complications
according to the modified Clavien-Dindo classification,
we found that all the complications which occurred in
the APCUL group were minor (Grade I or II), while the
major complications (Grade III or higher) occurred only
in the URSL group and this difference was statistically
significant (P = 0.007). Major complications result in
increased morbidity, psychological stress, increased
Double-] stent dwell time, requirement of secondary
intervention, and risk of additional interventions.
While patients of the antegrade group suffered more
pain, had higher rates of gross hematuria requiring blood
transfusion (in two patients) and had longer postoperative
hospital stay, they were saved from the morbidity
related to major complications. Zhang et al. also found
insignificantly higher overall complication rates with the
antegrade approach (P = 0.398) but without any major
complications.!"® The reason might be the use of flexible
ureteroscopy, which can address the retropulsed stones in
the same sitting. Maheshwari et al. also found no major
complications in antegrade group while there was a 10%
incidence of ureteric perforation and 45% of patients
required SWL for stone retropulsion in the URSL group.!?!!

There were a few limitations of our study. First, the patients
were not randomized to either mode of treatment and the
second being small sample size. In future, randomized, and
large sample-studies are required to confirm our results.

CONCLUSION

Antegrade percutaneous approach has better stone- clearance
rates as compared to the retrograde approach (URSL)
for an upper ureteric stone of size 10-20 mm. Although
the postoperative minor complications were more in the
antegrade group, severe complications occurred only in
the retrograde group. Hence, antegrade approach can
be considered as the preferred option to achieve higher
clearance rate in a single setting with acceptable morbidity
and complications.
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