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ABSTRACT

Introduction. Pyeloureteral junction stenosis (PUJS) is a condition that affects urinary drainage at level of the renal pelvis
and upper ureter. It is found in approximately 1 in 500 newborns, with a higher prevalence in males (2:1 ratio). PUJS is the
main cause of congenital hydronephrosis and can also be caused by other specific pathologies. Endoscopic management is the
primary treatment for PUJS, particularly in cases of aperistaltic and <2cm intrinsic ureteral stenosis without aberrant vessels.

Aim of the study. Efficacy assessment of endoscopic retrograde incision of PUJS for urinary drainage recovery and dura-
tion of postoperatory effect.

Material and methods. 5 patients were operated, from November 2022 to February 2023. Each patient has been operat-
ed by using retrograde LASER endopyelotomy method. There were excluded patients with extrinsic ureteral obstruction,
defected segment more than 2 cm, massive hydronephrosis, split renal function <20%, tumor in the obstruction area, high
ureteral insertion, patients <18 years of age. Mean follow-up time of patients is 8 weeks.

Results. One month after intervention patients were recalled for investigations. There were observed way more better
results in the patients with grade 1 hydronephrosis than those with grade 2 (p = 0.002). All patients at 3-month postoper-
ative follow-up reported resolution of symptoms.

Conclusions. Efficacy of LASER endopyelotomy is 99.9% in first months of the follow-up, after double ] stent extraction.
More follow-up time and patients are required to present more statistically significant results.
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Key messages

What is not yet known about the issue addressed in the sub-
mitted manuscript

There is no specific data about the PUJ patency years after the in-
tervention. Our research is a prospective study of patients, and re-
lapses that may occur after laser endopyelotomy.

The research hypothesis

In a defined patient subgroup with PUJ defects <2 cm, hydrone-
phrosis grade 1 or 2, and renal function >20%, our study suggests
that laser endopyelotomy significantly reduces relapse rates,
highlighting its potential efficacy for sustaining PU]J patency.

The novelty added by manuscript to the already published sci-
entific literature

This study uniquely investigates the prolonged efficacy of laser en-
dopyelotomy in a specific subgroup with PU]J defects <2 cm, hydro-
nephrosis grade 1 or 2, and renal function >20%. The manuscript
fills a research gap in this context, enhancing our understanding of
laser endopyelotomy’s potential in maintaining PU]J patency.



Laser Endopyelotomy for Pyeloureteral Stenosis

Introduction

Stenosis of the pyeloureteral junction (PUJ) is a condi-
tion that disrupts the urinary passage at the level of the re-
nal pelvis and the upper third of the ureter. It occurs in 1
in 500 newborns, with a higher prevalence in males than
females, with a ratio of 2:1 [1, 2]. Stenosis of the pyeloure-
teral junction is considered the most common cause of con-
genital hydronephrosis, and it is determined by anomalies
in the anatomical structure of the renal-urinary tract, such
as ureteral hypoplasia, high insertion of the ureter, aberrant
vessels, and adhesions that compress and irritate the ureter,
leading to urodynamic disorders and subsequent morpho-
logical changes. However, PU]J stenosis can also occur later
in life as a secondary condition, with etiologies including:
(a) extrinsic factors such as compression of the PUJ due to
retroperitoneal fibrosis, retroperitoneal lymphadenopathy;,
retroperitoneal tumors; (b) intrinsic factors such as fibrosis
of the PU]J caused by stones, chronic inflammation, exposure
to radiation, radiotherapy, transitional cell and urothelial
tumors of the ureter, and iatrogenic causes [3-5].

There is a variety of minimally invasive interventions avail-
able for the treatment of stenosis and strictures of the pyeloure-
teral junction (PUJ): balloon dilation, laparoscopic pyeloplasty,
antegrade (percutaneous) endopyelotomy, and retrograde en-
dopyelotomy. Although laparoscopic pyeloplasty is considered
the gold standard for all causes of PUJ stenosis, endoscopic
management can be considered as a first-line treatment for
aperistaltic ureteral segment and intrinsic ureteral stenosis
(<2 cm) in the absence of aberrant renal vessels [6]. Methods
with maximal precision and direct ureteroscopic visualization
of the lesion are preferred over blind incisions with Acucise, as
they carry a higher risk of intraoperative bleeding [7, 8].

Ureteroscopic endopyelotomy with LASER was first de-
scribed by Inglis and Tolley in 1986 [9]. Retrograde incision
of PUJ offers several advantages: shorter procedure and re-
covery duration, reduced hospitalization time, minimal use of
postoperative analgesics, and avoidance of external urinary
drainage. Although it does not show more significant results
compared to open surgeries, studies on the success rate of
LASER endopyelotomy in patients with primary or second-
ary PUJ continue to this day. Literature results show a success
rate of retrograde LASER endopyelotomy ranging from 39%
to 100% in primary or secondary PUJ [10, 11]. Other studies
present ureteroscopic LASER endopyelotomy as a treatment
method for PUJ stenosis with a success rate starting at 89%
[12, 13]. The primary objective of any intervention, whether
open or minimally invasive, is to preserve renal function.

The purpose of presenting these cases is to evaluate the
effectiveness and morbidity of retrograde endoscopic inci-
sion for restoring urinary passage in PU]J, as well as the du-
ration of maintaining the postoperative result.

Case presentation

Inclusion and exclusion criteria, patients’ description,
case history, investigation results.

Patient selection was based on specific indications for
retrograde endopyelotomy, aiming to achieve a higher suc-

Mold J Health Sci. 2023;10(3):80-84

cess rate in cases without significant hydronephrosis, with
a ureteral segment affected by stenosis less than 2 cm in
length, and lacking aberrant vasculature. The study data
was collected by recording the clinical and paraclinical data
of the enrolled subjects. Patients with extrinsic ureteral
obstruction, stenotic segments exceeding 2 cm, severe hy-
dronephrosis, renal function less than 20% of the affected
kidney by PUJ stenosis, tumor involvement at the site of
obstruction, high ureteral insertion, pediatric patients, and
individuals whose treatment modality did not involve the
employed method were excluded from the study:.

From November 2022 to February 2023, a cohort of 5 fe-
male patients of 35 to 45 years of age WITH URETEROPELVIC
JUNCTION STENOSIS WERE ADMITTED FOR RETROGRADE LASER
PYELOTOMY. All participants presented with ureteral steno-
sis and secondary PUJ obstruction resulting from chronic
inflammation due to renal calculi that periodically lodges
in PUJ. The primary symptoms reported by patients includ-
ed lumbago, recurrent urinary tract infections, and, in one
case, hematuria. Among the five patients, three exhibited
grade 2 hydronephrosis, while the remaining two showed
grade 1 hydronephrosis, as confirmed by ultrasonography.
The renal function of the affected kidney was evaluated us-
ing scintigraphy, revealing a function greater than 30% in
all candidates. The diagnosis was established based on com-
puted tomography and intravenous pyelography, with the
identification of contrast medium restriction at the junction
without visualization of the ureter or encountering delayed
passage (image of the distal portion of the ureter appear af-
ter 30 minutes). The length of the defect and the degree of
hydronephrosis were determined using the aforementioned
imaging methods. Renal function was assessed through dy-
namic scintigraphy. CT angiography was performed to ex-
clude the presence of aberrant vessels.

The patients were prepared for the intervention by
treating urinary tract infection, if present, performing ure-
teral stenting to facilitate drainage of infected urine, and re-
solving the renal calculi.

Treatment plan, surgical technique, and follow-ups

In all cases, a semirigid ureteroscope was employed for the
procedure. In instances where the ureter presented excessive
narrowness, impeding access to the upper third, a 5-Fr J] stent
was inserted for a duration of 2 weeks to facilitate ureteral di-
lation and establish an adequate working space. Subsequently;,
the patients were scheduled for stent extraction and the con-
tinuation of the previously determined treatment protocol. All
patients underwent spinal anesthesia. Initially, intraoperative-
ly, retrograde ureteropyelography was performed by injecting
contrast medium into the ureter via the ureteroscope, allowing
for repeated assessment of the anatomy of the PU]J stenosis. A
semirigid ureteroscope, specifically the OES Pro 6.4/7.8 Fr x
430 mm model with a 4.2 Fr working channel, was utilized.
The safety guide was used to reach the level of the pelviure-
teric junction stenosis as we can see in Fig. 1. A 365-um laser
fiber was employed during the procedure. Using real-time
imaging guidance, the incision was made in a postero-later-
al, caudo-cranial direction until visualization of the normal
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urothelium was achieved (Fig. 2), utilizing Ho:YAG LASER with
an energy range of 0.5-3.5] and a frequency of 5-20. A control
retrograde ureteropyelography was performed to determine
the estimated length and level of the stenosis (Fig. 3). Post-in-
cisional retrograde ureteropyelography was performed to as-
sess the outcome (Fig. 4). Following the procedure, patients
received the placement of 7-8 Fr JJ stents, which remained in
place for a period of 4 weeks. After the completion of the pro-
cedure, patients were catheterized with a 16 Fr Foley catheter
for 24 hours, following which they were discharged for out-
patient follow-up and continuation of medical treatment at
home. After a period of 3-4 weeks, patients were called back
for reevaluation and analysis of postoperative results. During
the first month, ultrasound, urine culture, and intravenous
urography (IVU) were performed to assess urinary passage.
If the positive result was maintained, the patient would be
scheduled for a follow-up examination after 6 months. Suc-
cessful treatment was defined by the resolution of symptoms,
restoration of urinary passage, shortened visualization time
of contrast in the ureter as observed through imaging stud-
ies, absence of obstructive patterns in dynamic scintigraphy,
and preserved renal function. The half-life (T %2) of the radi-
opharmaceutical preparation (RFP) was less than 20 minutes.
If these criteria were not met, the treatment was considered
unsuccessful. Postoperative complications were classified
according to the Clavien-Dindo classification system [14]. All
patients have been informed about the surgical technique,
purpose, and complications of the procedure. Consent for the
surgical intervention and the use of personal data for the study
has been obtained from each patient.

Results

Subjects involved in the present study were all detected
with grade 2 (3 patients) and grade 1 (2 patients). When as-
sessing pre-procedural (PUJ stenosis (Fig. 3)) and post-pro-
cedural results in retrograde ureteropyelography, we ob-
serve the restoration of urinary passage in all cases (Fig. 4).
The average duration of the surgical intervention was 42.8 +
2,58 minutes, and the mean duration of hospitalization was
4 + 1.73 days. The patients were followed up for an average
period of 8 weeks. One patient experienced a postoperative
complication in the form of a urinary tract infection on the
second day, which prolonged the hospital stay by an addi-
tional 4 days. During the one-month follow-up, a statisti-
cally significant difference was observed between patients
with grade 1 hydronephrosis (complete restoration of uri-
nary flow) and those with grade 2 hydronephrosis (faster
contrast visualization in UIV) (p < 0.005). Furthermore, all
patients reported the resolution of symptoms within three
months of postoperative clinical monitoring.

Discussion

Open pyeloplasty represents the gold standard in the
treatment of ureteropelvic junction (UPJ]) stenosis, with a
success rate ranging from 80% to 97% [15, 16]. However,
due to its drawbacks, such as the need for a large surgical
approach, lengthy recovery period, and high cost, alterna-
tive minimally invasive methods have been explored. De-
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spite the lower postoperative success rate, these alternative
approaches offer advantages in terms of cost, intraoperative
complications, recovery time, and length of hospital stay.

Thorough preoperative evaluation and investigation of the
patient allow for the selection of suitable candidates for mini-
mally invasive interventions, which offer a high postoperative
success rate. The European Association of Urology guidelines
recommend laser endopyelotomy as the first-line treatment
with a grade C recommendation. It is primarily applied in cas-
es of intrinsic stenosis with a defect length of less than 2 cm,
absence of a dilated pelvis, high ureteral insertion, renal split
function less than 20%, and ipsilateral renal calculi. The level of
evidence for this recommendation is 4 [17]. Some studies have
reported a higher efficacy of laser endopyelotomy in cases of
primary UP] obstruction. Other authors did not observe a dif-
ference, while some reported a higher success rate in patients
with secondary etiology of UP] obstruction [11, 18]. Gupta and
colleagues have reported on the success rate of retrograde en-
dopyelotomy based on the degree of hydronephrosis and the
length of the stenotic segment. In both cases, as the degree
of hydronephrosis and the length of the stenotic segment in-
crease, the success rate decreases. However, the difference in
results between the two cases is not statistically significant
[19]. Similarly, Rassweiler and colleagues have also addressed
the correlation between multiple factors that influence the
success rate, with one of the factors being hydronephrosis.
They found that as the severity of hydronephrosis increases,
the postoperative outcomes become less favorable [20], which
is consistent with the findings of the current study. The com-
plication rate is estimated to be between 5% and 35%, with
the most common complication being urinary tract infection
(UTD) [21]. In our case, the complication rate was 20%, with
a UTI being identified in a patient on the second day postop-
eratively during a urine analysis. The duration of stent place-
ment for ureteral integrity restoration post-endopyelotomy
varies among different authors. Anil Mandhani and colleagues
conducted an animal study that showed positive results with
complete recovery after 2 weeks [22]. Geavlete reported a
necessary period of 6 weeks, as the urothelium regenerates
in 5 days and the muscular tissue in 6 weeks [23]. In the cur-
rent study, the stent was left in place for 4 weeks. The success
rate in our study, at an 8-week patient follow-up, is currently
99.9%. However, patients require ongoing monitoring to as-
sess the maintenance of JPU patency. Nevertheless, although
the effectiveness of the intervention is continuously studied,
JPU patency can decrease over time, as mentioned by Shalhav
Al and colleagues in 1989 [24].

Conclusions

Compared to other minimally invasive methods such as an-
tegrade endopyelotomy, retrograde incision with balloon (Acu-
cise), laparoscopic, and robot-assisted procedures, the retro-
grade technique has several advantages, with cost-effectiveness
being the most significant one: comparatively affordable equip-
ment, shorter recovery period, and hospital stay. To achieve a
clear success rate, certain factors need to be considered: defect
length <2 cm, insignificant hydronephrosis, absence of a large
pelvis, and high ureteral insertion, with preserved ipsilateral
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Fig. 1. Affected PUJ guided with safety wire. Fig. 2. PUJ after incision with Holmium:yttrium-aluminum-garnet
Grey arrow shows safety wire; White arrow shows PUJ stenosis. LASER (Ho:YAG)
Images are from our own collection Grey arrow shows incision made with Laser; White arrow shows

widened PUJ. Images are from our own collection.

Fig. 3 Radioscopic visualization of PU]J stenosis Fig. 4 Postincisional retrograde ureteropyelography with visualization
in retrograde ureteropyelography. of restoration of the urinary passage.
(a) Ureteroscope, (b) Safety wire, (c) PUJ stenosis, (d) Dilated (a) Ureteroscope, (b) Safety wire, (c) PUJ after incision, (d) Dilated
renal pelvis and calyces. Images are from our own collection. renal pelvis and calyces.Images are from our own collection.
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renal function. The current study results demonstrate an effi-
cacy rate of 99.9% in the early months of monitoring. However,
longer monitoring with a larger patient sample is necessary to
provide more conclusive data in the future.
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