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Abstract:

Background: Megaureter, characterized by the dilation of the ureter often exceeding 7-8 mm, is a common
condition diagnosed in pediatric patients, typically through ultrasound imaging. Identifying the underlying
cause of megaureter is crucial to determine whether conservative management or surgical intervention is
needed. King's classification is a key tool for categorizing megaureters based on the presence of obstruction
and vesicoureteral reflux (VUR). Surgical strategies aim to restore normal ureteral function by addressing
obstruction or reflux. The rise of minimally invasive techniques, such as endoscopic balloon dilation (EBD)
and laparoscopic ureteroneocystostomy (UNC), reflects the evolving trends in pediatric urology.

Aim: This article reviews the current advances in surgical management techniques for megaureter, focusing
on the evolution of surgical interventions, particularly minimally invasive methods.

Methods: The review synthesizes various studies and clinical approaches, evaluating traditional and
contemporary surgical interventions, including open ureteral reimplantation (UNC), endoscopic balloon
dilation (EBD), and robotic-assisted techniques. Diagnostic criteria such as voiding cystourethrogram
(VCUG), diuretic renograms (DR), and ultrasonography are also discussed.

Results: Minimally invasive procedures like EBD have gained popularity due to their non-invasive nature
and high success rates, ranging from 60-100%. The article highlights the challenges of these procedures,
such as the risk of introducing VUR, but also emphasizes their potential to replace traditional open
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surgeries. The review presents the advantages of EBD, such as reduced morbidity, shorter recovery times,
and fewer complications compared to open reimplantation.

Conclusion: Advances in the surgical management of megaureter, especially with minimally invasive
techniques, provide significant benefits, including improved outcomes, reduced complication rates, and
faster recovery times. Despite the promising results of endoscopic procedures, further prospective studies
are required to refine surgical indications and outcomes across diverse patient populations.

Key Words: Megaureter, Ureteral Reimplantation, Endoscopic Balloon Dilation, Pediatric Urology,
Minimally Invasive Surgery, Vesicoureteral Reflux, Ureteroneocystostomy.
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Introduction:

The most common method of detecting megaureter in pediatric patients is ultrasound imaging. Megaureter
is defined by the expansion of the ureter, which usually exceeds 7 or 8 mm in diameter [1, 2, 3]. It is crucial
to remember that megaureter is an imaging finding, and that figuring out the underlying cause is crucial to
choose the best course of action, be it medicine or surgical. A well-established paradigm for classifying
megaureters is provided by King's classification, which uses a two-by-two grid that takes blockage and
vesicoureteral reflux (VUR) into account [4]. Primary obstructed (non-refluxing) megaureter (POM) and
refluxing (non-obstructed) megaureter (dilating VUR) are the main categories that arise from this
classification, along with less prevalent subtypes such obstructed refluxing megaureter (ORM) and non-
obstructive non-refluxing megaureter. Although close surveillance and no surgery are typically required for
the management of megaureters, both the choice to have surgery and the methods used to do so have
changed over time. The goal of surgical care for megaureters is to maintain normal ureteral shape and
function by either removing obstruction or treating reflux. In order to enable antegrade urine flow, which
permits efficient peristalsis through opposing wall coaptation, it is necessary to maintain a sufficient
ureteral diameter [5]. In order to prevent reflux, an intramural submucosal tunnel that functions as an
effective valve mechanism is created [6], and an adequately shaped ureteral orifice is also created [7, 8].
With the increasing use of endoscopic, laparoscopic, and robotic techniques to treat megaureters, such as
endoscopic balloon dilation and laparoscopic/robotic ureteroneocystostomy (UNC), which has historically
been a very successful open surgical procedure, advancements in pediatric urology reflect a trend towards
minimally invasive approaches.

Understanding the progress of megaureter management in the literature requires knowing the type of
megaureter and defining the criteria for surgical intervention, both of which are crucial aspects of clinical
practice. The voiding cystourethrogram (VCUG) is usually the first step in the routine evaluation procedure
for megaureters. It is strongly advised that an obstructive process be present when reflux is absent,
especially if ultrasound results show significant ureteral dilatation, tortuosity, and/or intraluminal debris.
Since blockage is typically linked to higher morbidity than reflux and may necessitate surgical intervention,
such as excising the obstructive segment during reimplantation, the main objective of this evaluation is to
identify whether an obstruction is present. Before starting treatment for a primary megaureter, it is crucial
to rule out secondary megaureters, such as those brought on by neurogenic bladder or posterior urethral
valves, which can be done with the aid of VCUG and ultrasonography. The next diagnostic procedure
performed to check for obstruction is usually a diuretic renogram (DR), which offers information on renal
function and the efficacy of ureteral washout. The management strategy for POM is often conservative, even
when blockage is established. In most cases (around 72%), observation is the best course of action because
many cases will resolve or improve on their own over time [9, 10]. A progressive improvement in dilatation
from the proximal to the distal ureters is typically indicative of megaureter resolution [11]. Higher grades
of hydronephrosis and larger ureteral diameters are factors that predict a decreased likelihood of resolution
[12], with some studies suggesting that ureteral diameters greater than 13 mm and SFU hydronephrosis
grades 3-4 are major markers for surgery [13]. In a more recent prospective research with 50 ureters, the
cutoff diameter was set at 10 mm. Over a median of 9 years, the resolution rate for cases with diameters
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under 10 mm was 76%, whereas the resolution rate for those with diameters of 10 mm or above was just
17% [14].

Megaureter condition

A megaureter is when a ureter is wider than
normal. This can result from an abnormality of
the ureter itself or from the bladder being
blocked.

Megaureter

If a child gets a urinary tract infection , or
other symptoms that could be signs of a
megaureter, a urologist will likely do
tests to check how his/her urinary tract
is working.

Urethra

Figure 1: Megaureter.

POM studies commonly use the 2014 consensus recommendations of the British Association of Pediatric
Urologists to determine surgical indications, emphasizing clinical considerations such discomfort,
nephrolithiasis, urinary tract infections (UTIs), and progressive dilatation seen on ultrasound. To inform
surgical choices, the recommendations, however, give greater weight to DR findings. In particular, in an
asymptomatic patient with stable or improving dilatation, a prolonged T % (more than 20 minutes) or
delayed washout curve is insufficient to justify surgery. Instead, a considerable loss of renal function is
suggested by surgery if the initial differential renal function (DRF) is less than 40% or if repeated scans
show a DRF decline of 5% or more. Since research on ureteropelvic and ureterovesical junction blockage
has shown that kidneys with delayed washout can sustain normal growth, function, and even resolve their
dilatation over time, delayed washout should not be regarded as the only surgical trigger. Furthermore,
renography has minimal diagnostic relevance since megaureter washout curves are inherently inaccurate
due to the presence of a dilated and frequently convoluted ureter. The operation is also linked to expenses,
radiation exposure, and the requirement for bladder catheterization and IV access. As a result, some
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physicians choose to base their surgical decisions more on the clinical criteria listed above as well as serial
ultrasound observations demonstrating significant increases in ureteral and pyelocaliceal dilatation.

Because diverse surgical indication criteria might induce heterogeneity in result comparisons, this
technique is especially pertinent when assessing surgical outcomes across multiple studies. Focus will
switch to primary obstructive megaureters in the next section, with a particular emphasis on the
significance of ruling out obstruction before treating reflux in megaureter therapy. This brings up an
important concern regarding obstructed refluxing megaureter (ORM), a disease that is frequently
disregarded in clinical settings. The likelihood of blockage is not always eliminated when vesicoureteral
reflux (VUR) is present in a VCUG. A normal or narrow caliber ureter at its distal 1-2 cm, along with
significant proximal ureterectasis, initial diluted contrast filling in the dilated ureter, or poor contrast
drainage from the ureter into the bladder during late imaging are indicators that point to both an
obstructive and refluxing component [17]. The idea of ORM is mostly explained in situations after
endoscopic injections of dextranomer/hyaluronic acid for VUR [18,19,20]. Given that an obstructive
component has been found in a significant number of patients in recent years, this should act as a reminder
to doctors thinking about endoscopic treatment of high-grade VUR to first determine whether it may be
present [21].

The Evolution of Surgical Approaches for Primary Obstructive Megaureter (POM)

In the past, ureteral reimplantation (UNC), frequently combined with ureteral tapering, has been the gold
standard for surgical intervention in POM. A cutaneous ureterostomy is made as a stopgap measure until
the patient is older and reimplantation is possible in situations involving infants, where reimplantation of
a dilated ureter into a small bladder poses significant challenges, or where immediate temporary drainage
is necessary in the presence of an active infection. Notably, if a lengthy duration of ureterostomy drainage
permits the progressive shrinkage of the megaureter, tapering is frequently not required. Alternative
approaches have developed over time with the goal of achieving the same or better results as classic UNC
while reducing the need for recurrent open operations or tapering procedures. One such strategy is the use
of ureteral stents for internal drainage, which can act as a bridge until the patient reaches an age where
reimplantation is easier or as a window for the megaureter to resolve spontaneously. According to research
conducted in the early 2000s, ureteral stents for POM were fairly effective; after three to six months of
stenting, about 50% of patients avoided further procedures. However, there were several drawbacks to this
strategy, including the requirement for many newborns to have their stents placed openly and a higher risk
of UTIs, stone formation, and stent migration [22,23,24]. While 40% of patients encountered difficulties
during the stenting phase, including UTIs, hematuria, stones, and stent migration, 25% of patients did not
require additional surgery, according to a more recent study that included 29 patients and had a longer
follow-up duration of 6 years [25].
Another approach, made popular by Kaefer, was exchanging blockage for reflux by using a dismembered
refluxing reimplant. Instead of diverting the pee externally by a ureterostomy, this technique acts as a
temporary internal diversion. After a year, 18 of the 19 ureters treated in this manner underwent definitive
surgery, with two receiving nephrectomy and the remaining 16 requiring reimplantation, 13 of which still
required ureteral tapering, according to a study [26,27]. A non-dismembered side-to-side refluxing
reimplant is an advancement of this procedure that has been suggested as a possible last resort, especially
for circumcised boys who did not experience UTIs throughout the follow-up period [28].

Because endoscopic balloon dilatation (EBD) is a minimally invasive endoscopic treatment that frequently
resolves the obstruction without causing new vesicoureteral reflux (VUR), it has become increasingly
popular in recent decades for treating POM. In order to widen the distal ureter and ureterovesical junction,
a  high-pressure balloon is inflated wunder cystoscopic and fluoroscopic guidance
[29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47]. Stenoses can be treated with additional
instruments like a cutting balloon or laser if the obstruction is not amenable to dilatation alone [31, 37, 46,
48, 49, 50]. The technique was first described in Spain in 1998 [29] and has since spread over the world,
with a limited number of research from the United States [31] and many small to medium-sized studies
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coming from European nations, especially Spain, Italy, and France. Larger case series comprising 40 or more
ureters [41, 45, 46] and even those involving more than 100 ureters [42] have been included in more recent
studies. The main benefit of EBD, which has been emphasized repeatedly in systematic reviews, is that it is
an entirely endoscopic procedure that frequently acts as definitive management, eliminating the need for
ureteral reimplantation in the future. Success rates range from 60% to 100% and are characterized by
either an improvement in imaging findings or the avoidance of standard surgery.

The possibility of introducing VUR during the process is one possible worry with EBD. Following ureter
dilatation to 18 or 21 Fr, Garcia-Aparicio et al. reported a 27% risk of postoperative VUR, which was
validated by follow-up VCUGs [38]. The majority of study procedures, however, only ask for a postoperative
VCUG in the event that a febrile UTI develops during the follow-up period. These studies have documented
a rate of clinically relevant VUR of about 8% [53]. Although there may be technical difficulties in EBD,
especially when trying to intubate a stenotic orifice or place a stent in a tortuous ureteral system, most
studies show that the procedure is usually doable on the first try, with few cases requiring repeat dilation
or pre-stenting. Although fluoroscopy is still the most popular method, dilatation has occasionally even
been accomplished successfully without the implantation of a stent [45] and without fluoroscopic
supervision [42]. The use of tandem stents was noted in two U.S. research [31, 47], but the small number of
U.S.-based studies indicates that EBD has not yet gained much traction in North America. However, the
increasing number of worldwide studies on EBD suggests that this strategy is being used more widely,
probably because it is superior to earlier treatment alternatives. According to a quality analysis by the
European Society for Pediatric Urology (EAU/ESPU) and the European Association of Urology, a major
drawback of EBD is that the majority of the research that supports the method is retrospective, single-
center case series, which indicates a lower level of evidence. This emphasizes the need for prospective
research to better define EBD's role in the surgical management of POM, especially studies that compare its
outcomes with those of alternative treatment modalities.

Minimally Invasive Approaches in Ureteral Reconstruction

Surgical reconstruction is still required or preferred over endoscopic procedures in some patient
populations. One significant development in recent years has been the replication of open ureteral
reimplantation (UNC) using minimally invasive surgery (MIS) procedures. Various transvesicoscopic
techniques, including the Cohen cross-trigonal and Glenn-Anderson techniques, or laparoscopic
extravesical Lich-Gregoir reimplantation are the main methods used to do this. According to a systematic
review, competent surgeons can attain similar success rates with laparoscopic extravesical and
transvesicoscopic techniques [55]. However, because of the technological difficulties, only a few surgeons
at specialist centers usually do transvesicoscopic procedures. In order to avoid the need for tapering, the
largest series of transvesicoscopic procedures, performed by a single surgeon, involved 182 patients with
317 ureters. These patients were all chosen based on certain criteria, such as age greater than three years
and less than grade 5 vesicoureteral reflux, or VUR [56]. Smaller sample sizes are reported in other series
[57,58,59,60,61,62]. These laparoscopic procedures are still a good choice in some situations, even if they
have not been widely used because of technical issues and worries that their benefits over open surgery
would be negligible.

If the right resources are available, robotic-assisted laparoscopic techniques offer a viable substitute with
the potential for wider use by addressing a number of technical issues with traditional laparoscopy,
especially in suturing. Although the results of early research on robotic ureteral reimplantation for primary
VUR were positive [63,64], further research revealed that the procedure was less effective and had more
complications than open surgery [65,66,67]. However, more recent studies have shown increases in robotic
success rates, which may be a reflection of the learning curve related to these sophisticated methods
[68,69]. The effectiveness of open and robotic reimplantation techniques for VUR has been comparable,
according to updated systematic reviews; robotic procedures usually result in a shorter hospital stay,
although at the expense of longer operating durations [70,71,72]. Both robotic and laparoscopic procedures
are currently recognized as viable options in terms of resolution and complication rates for VUR,
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particularly in cases involving less dilated ureters, according to the European Association of Urology and
European Society for Pediatric Urology (EAU/ESPU) recommendations [73].

Minimally invasive investigations have also been carried out when specifically addressing megaureters,
especially in cases where the ureters are significantly dilated. In children with high-grade VUR (grades 4
and 5), a recent multi-institutional European study comparing open and robotic ureteral reimplantation
indicated that the open group had a 94% success rate while the robotic group had a 98.5% success rate.
Both groups included kids who did not require tapering. Notably, faster catheterization times and shorter
hospital stays were among the better recovery results brought about by the robotic technique [74].
Numerous researchers have observed that older patients or those with severe anatomical problems benefit
most from the robotic technique [75,76].

The majority of investigations have used an extravesical Lich-Gregoir treatment after the amputation of the
obstructed ureter, with or without tapering. Laparoscopic and robotic approaches have also been
investigated in the setting of primary obstructive megaureter (POM). After a median follow-up of two years,
all patients in a large series on robotic Lich-Gregoir procedures, which included 18 children ages six months
to fifteen years, showed improvement in hydronephrosis and no need for additional surgeries, with a 39%
intracorporeal tapering rate [77]. Another study extended the tunnel length in comparison to a typical Lich-
Gregoir by using a laparoscopic (and later robotic) extravesical cross-trigonal method. Similar success rates
(94-97%) and minimal complication rates (2-4%) were seen in a comparison of 47 laparoscopic and 48
robotic patients from four different centers across median follow-ups of 8-12 months [81]. Although
transvesicoscopic methods have been used for POM as well, they have drawbacks. For example, a
comparison between laparoscopic single-site Lich-Gregoir reimplants and laparoscopic transvesicoscopic
Cohen reimplants showed similar success and complication rates; however, the transvesicoscopic method
necessitated longer hospital stays and operational periods [82]. In several instances, extracorporeal
tapering has made extravesical laparoscopic treatment of a dilated, convoluted megaureter easier
[82,83,84,85,86]. In a research using a robotic approach on 16 newborns, the Lich-Gregoir surgery was
extended to the anterior bladder wall to lengthen the tunnel; 94% of the patients had success and 25%
needed tapering [85]. A single-center Italian study comparing robotic and open POM reimplantation
revealed equal success (91-92%) and complication (8-9%) rates, as well as comparable operating
timeframes and shorter hospital stays for the robotic group [87].

All things considered, several surgeons and specialized facilities are progressively investigating
laparoscopic and robotic methods for treating refluxing and clogged megaureters. The material now
available, however, points to a high learning curve and a restricted widespread use of these methods. As
endoscopic procedures like VUR injections and balloon dilatation for POM continue to gain popularity, as
seen by an increasing number of reports in the literature, the time needed to become proficient may be
further prolonged. Furthermore, although mentioned in the literature, transvesicoscopic procedures are
still rarely used because of their inherent difficulties. These methods will probably continue to be less
popular until more sophisticated, smaller robotic platforms—Ilike miniature single-port systems—are
made available.

To Taper or Not to Taper

The possible need for ureteral tapering or tailoring is a unique feature of megaureter reimplantation, which
is usually used for obstructive rather than refluxing causes. However, for a number of reasons, the emphasis
on tapering in modern practice seems to be less prominent now than it was in the past. First, blockage is
still a bigger problem than reflux, according to the basic urological principle. This idea serves as the
foundation for several surgical strategies for Primary Obstructive Megaureter (POM) that were previously
discussed [26,27,28]. These strategies successfully give priority to removing obstruction over treating
reflux because they believe it to be the lesser of two evils. Furthermore, pediatric urology has been
increasingly lenient with regard to reflux, particularly when there is no infection. In recent decades, there
has been a decrease in surgical treatments for vesicoureteral reflux (VUR), which is supported by the
growing use of observational care [88,89,90]. Instead of actively trying to treat reflux, many management
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techniques now rely on monitoring until clinical problems, like fever urinary tract infections (UTIs), occur.
Additionally, routine follow-up voiding cystourethrograms (VCUG) are no longer used in contemporary
surgical outcome studies for POM and VUR to determine radiologic success; instead, clinical outcomes are
the primary focus, with VCUG investigations being reserved for clinically required situations, such as fever
UTIs. However, because of incompetent tunnels or ureterovesical fistulas, ureteral tapering increases
surgical complexity and the risk of complications, such as stricture, urine leakage, and VUR. In light of these
considerations, the current trend suggests a decreased propensity to use tapering in the surgical treatment
of megaureters when its necessity is questioned.

Although no particular study has yet to verify this change, ureteral tapering is probably carried out less
frequently now than it was in the past. However, pertinent ideas that have emerged from the literature point
to factors that surgeons should consider when determining if tapering is necessary following megaureter
surgery. One such idea is that it might not always be required to achieve the whole 5:1 tunnel length to
ureteral diameter ratio, as first suggested by Paquin [6] [91]. This ratio is frequently difficult to attain in
megaureter instances, especially in small bladders. Shorter tunnels, less (or no) tapering, or both may result
from a more accommodating approach to this ratio. Babu explained a "mini reimplantation” method for the
megaureter in which intravesical reimplantation was carried out without tapering. He obtained a 2:1 tunnel
ratio with only two cases of postoperative reflux in this group of 13 patients. Although the tapered cases
had higher rates of blockage and a greater requirement for reoperation, this result was similar to that seen
in 15 patients undergoing conventional Cohen reimplants with excisional tapering [92]. In a similar vein,
Villanueva documented nine infants who needed surgery for obstructive megaureter; five of them had POM,
and four had ectopic ureters. Regardless of the ureter's diameter, he employed a "mini" extravesical
reimplantation with a 2-3 cm tunnel in place of a cutaneous ureterostomy. In five subsequent cases, he used
"mini-tapering,” which involves utilizing an adventitia-sparing excisional method as outlined by Ossandon
[93] to trim the distal 2-3 cm of the ureter. After two of the initial four patients experienced postoperative
reflux, the "mini-tapering” technique was modified for the other patients. Over the median follow-up period
of 44 months, none of the last five patients developed clinically noticeable VUR [94].

Furthermore, the orifice's configuration may be just as important in preventing reflux as the tunnel's length-
to-diameter ratio. The nipple valve is one such device that has lately been used in the surgical therapy of
POM, particularly in situations when the newborn bladder has little room for tunneling. For the treatment
of eleven POM patients between the ages of five and twenty-four months, Babu described a laparoscopic
procedure in which the megaureter was fixed into the bladder using a 5 mm protruding portion in
conjunction with a brief extravesical tube. At six-month follow-up VCUGs, no VUR cases were found in this
cohort [98]. In order to achieve a 2:1 ratio of intravesical length to ureteral diameter, another group used a
similar procedure for POM without tapering or tunneling. Instead, they anchored the megaureter that
protruded into the bladder with the distal end everted circumferentially. Eleven of the thirteen instances
were successful, whereas there was only one incidence of reflux and one of obstruction. A few of these
individuals had cystoscopic follow-up and showed that the bladder's nipple-shaped opening was still there
[99]. A study of 16 tapered and 22 non-tapered ureters with similar initial diameters compared the
effectiveness of tapered and non-tapered reimplants for POM. The non-tapered group had a higher rate of
hydronephrosis resolution (50% vs. 19%), and each group needed one reoperation (one non-tapered for
VUR, one tapered ureter for stricture) [100]. These results demonstrate alternatives to tapering that are
becoming more popular and reflect the current trend away from it.

The Path Forward and Conclusions

Megaureter surgical therapy is still developing and improving, with a critical focus on determining whether
obstruction is there or not. Understanding that an obstructive component may remain even in the presence
of reflux is crucial. Diuretic renography is still the mainstay for diagnosing obstruction, despite its
drawbacks, indicating that there is significant space for improvement in both the testing procedures and
the criteria used to define obstruction. Although MR urography [102] and modified Whitaker test [101]
have been investigated, the perfect non-invasive, precise, and diagnostic test for ureteral obstruction has
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notyet been found. Furthermore, the majority of research on the surgical treatment of megaureters is either
retrospective or uses data from a single site. Planning prospective, multi-center studies with predetermined
surgical criteria and follow-up protocols is crucial to the advancement of the field. This will be particularly
important for assessing more recent methods, like endoscopic balloon dilation for POM, and the possible
effects of newly developed, more advanced, and smaller robotic surgical platforms. As these technologies
advance, megaureter surgery is expected to see substantial advancements in the future.

Role of the Anesthesiologist in Megaureter Reimplantation Surgery

The role of the anesthesiologist in megaureter reimplantation surgery is multifaceted, encompassing
preoperative, intraoperative, and postoperative responsibilities. This complex urological procedure, often
performed to correct conditions such as primary obstructive megaureter (POM) or vesicoureteral reflux
(VUR), requires meticulous planning and coordination to ensure optimal patient outcomes. Given the
pediatric population typically undergoing this surgery, the anesthesiologist's expertise in managing these
patients’ unique physiological considerations is crucial. This paper will explore the anesthesiologist's role
in this procedure, including preoperative assessment, intraoperative management, and postoperative care.

Preoperative Assessment

The preoperative role of the anesthesiologist is critical in ensuring the patient’s readiness for surgery and
identifying any potential anesthetic risks. For pediatric patients undergoing megaureter reimplantation, a
thorough preoperative evaluation is necessary to assess medical history, including any comorbidities such
as congenital anomalies, cardiovascular conditions, or previous surgeries. The anesthesiologist must
evaluate the child’s airway, assess for any signs of upper respiratory infections, and determine the
appropriate anesthetic technique based on the patient's medical history and the complexity of the surgical
procedure. An important aspect of the preoperative assessment involves reviewing the patient's hydration
status and renal function. Many patients undergoing this surgery have a history of urinary tract infections
(UTIs), kidney dysfunction, or urinary retention. Dehydration or electrolyte imbalances, particularly in
cases of chronic obstructive megaureter, should be addressed before surgery to avoid complications during
the operation. In some cases, fluid resuscitation may be required to optimize the patient's volume status.
Furthermore, laboratory tests, such as renal function tests (serum creatinine and blood urea nitrogen), and
imaging studies, such as ultrasound or CT scans, are essential in evaluating the condition of the urinary
system and ensuring that the surgical intervention addresses the appropriate pathology. Given the potential
for fluid imbalances, a careful review of the patient’s fluid and electrolyte status is essential.
Anesthesiologists must ensure that the child is optimally hydrated and that any abnormalities in
electrolytes are corrected. Additionally, patients who have been on long-term antibiotic therapy or those
with a history of recurrent UTIs may require a review of their antibiotic regimen to prevent surgical site
infections. The anesthesiologist’s ability to identify and address these concerns prior to surgery is vital for
minimizing intraoperative and postoperative complications.

Intraoperative Management

Intraoperatively, the anesthesiologist plays a critical role in monitoring and managing anesthesia, fluid
balance, and vital signs. Megaureter reimplantation is generally performed under general anesthesia, which
allows for optimal control of the airway and adequate muscle relaxation during the procedure. The
anesthesiologist is responsible for selecting an appropriate anesthetic agent that provides deep sedation
while maintaining hemodynamic stability. Pediatric patients, particularly infants and young children, have
a higher sensitivity to anesthetic agents, necessitating precise dosing and close monitoring. Airway
management is a crucial component of intraoperative care, as pediatric patients may present with
challenges such as smaller airways and a higher risk of aspiration. The anesthesiologist must ensure that
endotracheal intubation is performed correctly, considering the patient's size and age, to maintain airway
patency throughout the surgery. The use of appropriate monitoring devices, such as capnography, pulse
oximetry, and electrocardiography, is essential for continuously assessing the patient's respiratory and
cardiac status. In addition, the anesthesiologist must be vigilant for any signs of hypoxia or hypercapnia,
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which can arise from ventilation issues during surgery. Anesthesia management during megaureter
reimplantation also involves the careful titration of intravenous fluids and electrolytes to prevent both
dehydration and fluid overload. Given the long duration of the procedure and the potential for significant
fluid loss, the anesthesiologist is responsible for monitoring the patient’s fluid status closely. This includes
adjusting the rate of fluid administration based on urine output and the patient's clinical condition. In some
cases, blood products may be required, particularly if there is significant blood loss during the surgery. The
anesthesiologist must be prepared to respond to any hemodynamic instability that may arise during the
procedure. Pain management is another critical aspect of intraoperative care. Megaureter reimplantation
is a major surgical procedure that can result in significant postoperative discomfort. Anesthesia plans
should include provisions for perioperative analgesia, such as the use of regional anesthesia (e.g., caudal
block) in addition to general anesthesia, to minimize postoperative pain and reduce the need for systemic
opioids. A multimodal approach to analgesia, incorporating both narcotic and non-narcotic agents, may be
necessary to provide adequate pain relief while minimizing adverse effects.

Postoperative Care

The anesthesiologist’s role extends into the postoperative period, where continued monitoring and
management are vital to ensure a smooth recovery. Upon emergence from anesthesia, the anesthesiologist
is responsible for ensuring that the patient regains spontaneous breathing, maintaining stable
hemodynamics, and addressing any issues such as nausea or vomiting. Careful attention is required in
pediatric patients, who may have a higher sensitivity to anesthetic agents, leading to delayed emergence or
respiratory complications. Postoperative pain management is a major component of recovery. The
anesthesiologist may continue to manage the patient’s analgesia with oral or intravenous pain medications,
considering the potential side effects, including sedation, nausea, and respiratory depression. The use of
multimodal analgesia, such as local anesthetics, acetaminophen, and nonsteroidal anti-inflammatory drugs
(NSAIDs), is encouraged to optimize pain control and minimize opioid consumption. The anesthesiologist
must also monitor for any signs of complications, such as infections, bleeding, or fluid imbalances, that may
arise after the procedure. Finally, the anesthesiologist must ensure that the patient is stable before
discharge to the recovery room or intensive care unit (ICU) and that appropriate pain management and
monitoring are continued in the postoperative setting. For pediatric patients, discharge planning must
include appropriate instructions for caregivers regarding pain management, signs of infection, and follow-
up appointments. The anesthesiologist plays a central role in the successful management of pediatric
patients undergoing megaureter reimplantation surgery. From preoperative evaluation and optimization of
fluid and electrolyte balance to intraoperative anesthesia management, airway protection, and
postoperative care, the anesthesiologist is essential in ensuring the patient's safety and comfort throughout
the entire surgical process. The complexities of managing pediatric patients, particularly those with
congenital urological conditions, require a specialized approach that is tailored to the individual’s needs.
By providing expert care and coordinating with the surgical team, the anesthesiologist contributes
significantly to the positive outcomes of this challenging procedure.

Conclusion:

The management of megaureter in pediatric patients has evolved considerably over recent decades,
particularly with the introduction of minimally invasive techniques. Traditionally, surgical interventions for
megaureter involved open procedures, with ureteral reimplantation (UNC) being the gold standard.
However, advancements in diagnostic imaging and surgical techniques have provided more targeted and
less invasive approaches, such as endoscopic balloon dilation (EBD) and robotic-assisted
ureteroneocystostomy (UNC). These methods have transformed the landscape of pediatric urology, offering
several advantages, including reduced morbidity, shorter hospital stays, and quicker recovery times. EBD,
in particular, has emerged as a highly effective treatment for primary obstructed megaureter (POM), with
success rates ranging from 60% to 100%, depending on the technique used and the severity of the
condition. This minimally invasive approach has the added benefit of often eliminating the need for open
surgery, which was previously associated with longer recovery periods and higher complication rates.
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While concerns about the potential introduction of vesicoureteral reflux (VUR) during the procedure
remain, the overall clinical relevance of this issue is relatively low, with the majority of studies reporting
low rates of clinically significant VUR post-procedure. Moreover, EBD has been shown to be technically
feasible even without fluoroscopic guidance or stent placement, making it a viable option in both primary
and secondary care settings. The review also underscores the importance of a thorough diagnostic process,
involving imaging modalities such as voiding cystourethrogram (VCUG) and diuretic renograms (DR), to
accurately determine the underlying cause of megaureter. The management approach varies significantly
depending on whether the megaureter is obstructive or refluxing, and precise classification plays a crucial
role in guiding treatment decisions. While observation remains a viable option for many cases, surgical
intervention is warranted when there is progressive dilation, renal function decline, or associated
complications such as recurrent urinary tract infections (UTIs) or nephrolithiasis. While endoscopic
techniques such as EBD offer promising outcomes, the need for further high-quality, prospective studies is
evident. Larger, multi-center randomized controlled trials are essential to establish definitive guidelines
regarding the best approach for managing the measurement in pediatric patients. These studies should aim
to compare minimally invasive methods like EBD with traditional open surgery, considering long-term
functional outcomes, potential complications, and overall patient satisfaction. Additionally, research into
the role of robotic-assisted procedures and the refinement of surgical techniques will likely continue to
advance the field and offer even more tailored solutions for individual patients. In conclusion, while the
treatment of megaureter has been revolutionized by minimally invasive techniques, there remains a need
for continued innovation and refinement in surgical management. As our understanding of the condition
and available treatment options deepens, clinicians can expect even better outcomes for pediatric patients
suffering from megaureter, with a focus on reducing invasiveness, improving efficiency, and optimizing
long-term renal function.

References:
1. Cussen L]. Dimensions of the normal ureter in infancy and childhood. Invest Urol. 1967;5(2):164-78.

2. Hellstrom M, Hjidlmas K, Jacobsson B, Jodal U, Odén A. Normal ureteral diameter in infancy and
childhood. Acta Radiol Diagn (Stockh). 1985;26(4):433-9.

3.  Farrugia MK, Hitchcock R, Radford A, Burki T, Robb A, Murphy F. British Association of Paediatric
Urologists consensus statement on the management of the primary obstructive megaureter. ] Pediatr
Urol. 2014;10(1):26-33.

4.  King LR. Megaloureter: definition, diagnosis and management. ] Urol. 1980;123(2):222-3.
5.  Woodburne RT, Lapides J. The ureteral lumen during peristalsis. Am ] Anat. 1972;133(3):255-8.

6. Paquin A]. Ureterovesical anastomosis: the description and evaluation of a technique. | Urol.
1959;82:573-83.

7. Lyon RP, Marshall S, Tanagho EA. The ureteral orifice: its configuration and competency. ] Urol.
1969;102(4):504-9.

8.  Kirsch AJ, Kaye ]D, Cerwinka WH, Watson JM, Elmore JM, Lyles RH, et al. Dynamic hydrodistention of
the ureteral orifice: a novel grading system with high interobserver concordance and correlation with
vesicoureteral reflux grade. ] Urol. 2009;182(4S):1688-93.

9. Baskin LS, Zderic SA, Snyder HM, Duckett JW. Primary dilated megaureter: long-term followup. ] Urol.
1994;152(2 Pt 2):618-21.

10. Di Renzo D, Aguiar L, Cascini V, Di Nicola M, McCarten KM, Ellsworth P], et al. Long-term followup of
primary nonrefluxing megaureter. ] Urol. 2013;190(3):1021-6.

11. Randhawa H, Jones C, McGrath M, Braga LH. Non-refluxing primary megaureter in children resolves
from proximal to distal. Urology. 2023;182:225-30.

3537

https://reviewofconphil.com



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

McLellan DL, Retik AB, Bauer SB, Diamond DA, Atala A, Mandell ], et al. Rate and predictors of
spontaneous resolution of prenatally diagnosed primary nonrefluxing megaureter. ] Urol.
2002;168(5):2177-80; discussion 2180.

Chertin B, Pollack A, Koulikov D, Rabinowitz R, Shen O, Hain D, et al. Long-term follow up of antenatally
diagnosed megaureters. | Pediatr Urol. 2008;4(3):188-91.

Ranawaka R, Hennayake S. Resolution of primary non-refluxing megaureter: an observational study. ]
Pediatr Surg. 2013;48(2):380-3.

Gordon I. Diuretic renography in infants with prenatal unilateral hydronephrosis: an explanation for
the controversy about poor drainage. BJU Int. 2001;87(6):551-5.

Shokeir AA, Nijman R]. Primary megaureter: current trends in diagnosis and treatment. BJU Int.
2000;86(7):861-8.

Blickman ]G, Lebowitz RL. The coexistence of primary megaureter and reflux. AJR Am ] Roentgenol.
1984;143(5):1053-7.

Aaronson DS, Siddiqui SA, Reinberg Y, Baskin LS. Relative contraindication to endoscopic subureteral
injection for vesicoureteral reflux: congenital refluxing megaureter with distal aperistaltic segment.
Urology. 2008;71(4):616-9; discussion 619-620.

Garcia-Aparicio L, Rodo ], Palazon P, Martin O, Blazquez-Gomez E, Manzanares A, et al. Acute and
delayed vesicoureteral obstruction after endoscopic treatment of primary vesicoureteral reflux with
dextranomer/hyaluronic acid copolymer: why and how to manage. ] Pediatr Urol. 2013;9(4):493-7.

Chertin B, Mele E, Kocherov S, Zilber S, Gerocarni Nappo S, Capozza N. What are the predictive factors
leading to ureteral obstruction following endoscopic correction of VUR in the pediatric population? |
Pediatr Urol. 2018;14(6):538.e1-538.e7.

Friedmacher F, Colhoun E, Puri P. Endoscopic injection of dextranomer/hyaluronic acid as first line
treatment in 851 consecutive children with high grade vesicoureteral reflux: Efficacy and long-term
results. ] Urol. 2018;200(3):650-5.

Castagnetti M, Cimador M, Sergio M, De Grazia E. Double-] stent insertion across vesicoureteral
junction--is it a valuable initial approach in neonates and infants with severe primary nonrefluxing
megaureter? Urology. 2006;68(4):870-5; discussion 875-876.

Carroll D, Chandran H, Joshi A, McCarthy LSL, Parashar K. Endoscopic placement of double-] ureteric
stents in children as a treatment for primary obstructive megaureter. Urol Ann. 2010;2(3):114-8.

Farrugia MK, Steinbrecher HA, Malone PS. The utilization of stents in the management of primary
obstructive megaureters requiring intervention before 1 year of age. ] Pediatr Urol. 2011;7(2):198-
202.

Awad K, Woodward MN, Shalaby MS. Long-term outcome of J] stent insertion for primary obstructive
megaureter in children. ] Pediatr Urol. 2019;15(1):66.e1-66.e5.

Lee SD, Akbal C, Kaefer M. Refluxing ureteral reimplant as temporary treatment of obstructive
megaureter in neonate and infant. ] Urol. 2005 Apr;173(4):1357-60; discussion 1360.

Kaefer M, Misseri R, Frank E, Rhee A, Lee SD. Refluxing ureteral reimplantation: a logical method for
managing neonatal UV] obstruction. ] Pediatr Urol. 2014;10(5):824-30.

Alyami FA, Koyle MA, Bowlin PR, Gleason JM, Braga LH, Lorenzo A]. Side-to-side refluxing
nondismembered ureterocystotomy: a novel strategy to address obstructed megaureters in children.
J Urol. 2017;198(5):1159-67.

Angulo |M, Arteaga R, Rodriguez Alarcén ], Calvo MJ. Role of retrograde endoscopic dilatation with
balloon and derivation using double pig-tail catheter as an initial treatment for vesico-ureteral

3538

https://reviewofconphil.com



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

junction stenosis in children. Cirugia Pediatr Organo Of Soc Espanola Cirugia Pediatr. 1998;11(1):15-
8.

Angerri O, Caffaratti ], Garat JM, Villavicencio H. Primary obstructive megaureter: initial experience
with endoscopic dilatation. ] Endourol. 2007;21(9):999-1004.

Christman MS, Kasturi S, Lambert SM, Kovell RC, Casale P. Endoscopic management and the role of
double stenting for primary obstructive megaureters. ] Urol. 2012;187(3):1018-22.

Garcia-Aparicio L, Rodo ], Krauel L, Palazon P, Martin O, Rib6 JM. High pressure balloon dilation of the
ureterovesical junction-first line approach to treat primary obstructive megaureter? ] Urol.
2012;187(5):1834-8.

Torino G, Collura G, Mele E, Garganese MC, Capozza N. Severe primary obstructive megaureter in the
first year of life: preliminary experience with endoscopic balloon dilation. ] Endourol.
2012;26(4):325-9.

Garcia-Aparicio L, Blazquez-Gomez E, Martin O, Palazdn P, Manzanares A, Garcia-Smith N, et al. Use of
high-pressure balloon dilatation of the ureterovesical junction instead of ureteral reimplantation to
treat primary obstructive megaureter: is it justified? ] Pediatr Urol. 2013;9(6 Pt B):1229-33.

Romero RM, Angulo JM, Parente A, Rivas S, Tarddguila AR. Primary obstructive megaureter: The role
of high pressure balloon dilation. ] Endourol. 2014;28(5):517-23.

Bujons A, Saldana L, Caffaratti ], Garat JM, Angerri O, Villavicencio H. Can endoscopic balloon dilation
for primary obstructive megaureter be effective in a long-term follow-up? ] Pediatr Urol.
2015;11(1):37.el1-6.

Capozza N, Torino G, Nappo S, Collura G, Mele E. Primary obstructive megaureter in infants: our
experience with endoscopic balloon dilation and cutting balloon ureterotomy. ] Endourol.
2015;29(1):1-5.

Garcia-Aparicio L, Bldzquez-Gémez E, de Haro I, Garcia-Smith N, Bejarano M, Martin O, et al.
Postoperative vesicoureteral reflux after high-pressure balloon dilation of the ureterovesical junction
in primary obstructive megaureter. Incidence, management and predisposing factors. World ] Urol.
2015;33(12):2103-6.

Kassite I, Braik K, Morel B, Villemagne T, Szwarc C, Maakaroun Z, et al. High pressure balloon dilatation
of the ureterovesical junction in primary obstructive megaureter: Infectious morbidity. Progres En
Urol ] Assoc Francaise Urol Soc Francaise Urol. 2017;27(10):507-12.

Casal Beloy I, Somoza Argibay I, Garcia Gonzalez M, Garcia Novoa MA, Miguez Fortes LM, Dargallo CT.
Endoscopic balloon dilatation in primary obstructive megaureter: Long-term results. ] Pediatr Urol.
2018;14(2):167.e1-167.€5.

Kassite I, Renaux Petel M, Chaussy Y, Eyssartier E, Alzahrani K, Sczwarc C, et al. High pressure balloon
dilatation of primary obstructive megaureter in children: a multicenter study. Front Pediatr.
2018;6:329.

Ortiz R, Parente A, Perez-Egido L, Burgos L, Angulo JM. Long-term outcomes in primary obstructive
megaureter treated by endoscopic balloon dilation. Experience after 100 cases. Front Pediatr.
2018;6:275.

Chiarenza SFE, Bleve C, Zolpi E, Battaglino F, Fasoli L, Bucci V. Endoscopic balloon dilatation of primary
obstructive megaureter: method standardization and predictive prognostic factors. Pediatr Medica E
Chir Med Surg Pediatr. 2019;41(2):25-8.

3539

https://reviewofconphil.com



44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Torino G, Roberti A, Brandigi E, Turra F, Fonzone A, Di lorio G. High-pressure balloon dilatation for the
treatment of primary obstructive megaureter: is it the first line of treatment in children and infants?
Swiss Med WKkly. 2021;7(151):w20513.

Faraj S, Loubersac T, Graveleau A, Alliot H, Camby C, Leclair MD. Postoperative ]] stent is not necessary
after balloon high-pressure endoscopic dilatation of primary obstructive megaureter. | Pediatr Urol.
2022;18(3):369.e1-369.e7.

Contini G, Mele E, Capozza N, Castagnetti M. Endoscopic balloon dilatation for the treatment of
primary obstructive megaureter <24 months of age: Does the size of the balloon influence results? ]
Pediatr Urol. 2022;S1477-5131(22):00536-8.

Boswell TC, Davis-Dao CA, Williamson SH, Chamberlin D, Nguyen T, Chuang KW, et al. Endoscopic
treatment of primary obstructive megaureter with high pressure balloon dilation in infants. ] Pediatr
Urol. 2023;S1477-5131(23):00407-12.

Kajbafzadeh AM, Payabvash S, Salmasi AH, Arshadi H, Hashemi SM, Arabian S, et al. Endoureterotomy
for treatment of primary obstructive megaureter in children. ] Endourol. 2007;21(7):743-9.

Smeulders N, Yankovic F, Chippington S, Cherian A. Primary obstructive megaureter: cutting balloon
endo-ureterotomy. ] Pediatr Urol. 2013;9(5):692.e1-2.

Shirazi M, Natami M, Hekmati P, Farsiani M. Result of endoureterotomy in the management of primary
obstructive megaureter in the first year of life: preliminary report. ] Endourol. 2014;28(1):79-83.

Doudt AD, Pusateri CR, Christman MS. Endoscopic management of primary obstructive megaureter: a
systematic review. ] Endourol. 2018;32(6):482-7.

Aiello G, Morlacco A, Bianco M, Soligo M, Meneghesso D, Vidal E, et al. Efficacy and safety of high-
pressure balloon dilatation for primary obstructive megaureter in children: A systematic review. Front
Urol [Internet]. 2022 [cited 2022 Nov 15];2. Available

from: https://www.frontiersin.org/articles/10.3389 /fruro.2022.1042689.

Skott M, Gnech M, Hoen LA 't, Kennedy U, Van Uitert A, Zachou A, et al. Endoscopic dilatation/incision
of primary obstructive megaureter. A systematic review. On behalf of the EAU paediatric urology
guidelines panel. ] Pediatr Urol [Internet]. 2023 Sep 13 [cited 2023 Nov 26]; Available
from: https: //www.sciencedirect.com/science/article/pii/S1477513123004047.

Ripatti L, Viljamaa HR, Suihko A, Pakkasjdrvi N. High-pressure balloon dilatation of primary
obstructive megaureter in children: a systematic review. BMC Urol. 2023;23(1):30.

Babu R, Chandrasekharam VVS. A systematic review and meta-analysis comparing outcomes of

laparoscopic extravesical versus trans vesicoscopic ureteric reimplantation. ] Pediatr Urol
2020;16(6):783-9.

Jayanthi VR. Vesicoscopic cross-trigonal ureteral reimplantation: High success rate for elimination of
primary reflux. ] Pediatr Urol. 2018;14(4):324.e1-324.e5.

Choi H, Park JY, Bae JH. Initial experiences of laparoscopic intravesical detrusorraphy using the
Politano-Leadbetter technique. ] Pediatr Urol. 2016;12(2):110.e1-7.

Chung KLY, Sihoe |, Liu K, Chao N, Hung ], Liu C, et al. Surgical outcome analysis of pneumovesicoscopic
ureteral reimplantation and endoscopic dextranomer/hyaluronic acid injection for primary
vesicoureteral reflux in children: a multicenter 12-year review. ] Laparoendosc Adv Surg Tech A.
2018;28(3):348-53.

Benaired AM, Zahaf H, Bourazi N. Pneumovesicoscopic Correction of Primary Vesicoureteral Reflux in
Children: Our Initial Experience. ] Endourol. 2021;35(12):1808-12.

3540

https://reviewofconphil.com


https://www.frontiersin.org/articles/10.3389/fruro.2022.1042689
https://www.sciencedirect.com/science/article/pii/S1477513123004047

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Rudin YE, Marukhnenko DV, Galitskaya DA, Aliev JK, Lagutin GV, Vardak AB. Pneumovesicoscopic
ureteral reimplantation with intravesical tailoring of obstructive megaureter in pediatric patient. ]
Pediatr Urol. 2022;18(2):224.e1-224.e8.

Kruppa C, Wilke A, Hoérz C, Kosk T, Horz T, Fitze G, et al. Vesicoscopic vs. open ureteral reimplantation
according to cohen and leadbetter-politano for vesicoureteral reflux. ] Clin Med. 2023;12(17):5686.

Nishi M, Eura R, Hayashi C, Gohbara A, Yamazaki Y. Vesicoscopic ureteral reimplantation with a
modified Glenn-Anderson technique for vesicoureteral reflux. ] Pediatr Urol. 2023;19(3):322.e1-
322.e7.

Marchini GS, Hong YK, Minnillo B], Diamond DA, Houck CS, Meier PM, et al. Robotic assisted
laparoscopic ureteral reimplantation in children: case matched comparative study with open surgical
approach. ] Urol. 2011;185(5):1870-5.

Smith RP, Oliver JL, Peters CA. Pediatric robotic extravesical ureteral reimplantation: comparison with
open surgery. ] Urol. 2011;185(5):1876-81.

Akhavan A, Avery D, Lendvay TS. Robot-assisted extravesical ureteral reimplantation: outcomes and
conclusions from 78 ureters. ] Pediatr Urol. 2014;10(5):864-8.

Dangle PP, Shah A, Gundeti MS. Robot-assisted laparoscopic ureteric reimplantation: extravesical
technique. BJU Int. 2014;114(4):630-2.

Grimsby GM, Dwyer ME, Jacobs MA, Ost MC, Schneck FX, Cannon GM, et al. Multi-institutional review
of outcomes of robot-assisted laparoscopic extravesical ureteral reimplantation. ] Urol. 2015;193(5
Suppl):1791-5.

Boysen WR, Akhavan A, Ko ], Ellison |S, Lendvay TS, Huang ], et al. Prospective multicenter study on
robot-assisted laparoscopic extravesical ureteral reimplantation (RALUR-EV): Outcomes and
complications. ] Pediatr Urol. 2018;14(3):262.e1-262.e6.

Hajiyev P, Sloan M, Fialkoff ], Gundeti MS. The LUAA gundeti technique for bilateral robotic ureteral
reimplantation: lessons learned over a decade for optimal (resolution, urinary retention, and
perioperative complications) trifecta outcomes. Eur Urol Open Sci. 2023;57:60-5.

Deng T, Liu B, Luo L, Duan X, Cai C, Zhao Z, et al. Robot-assisted laparoscopic versus open ureteral
reimplantation for pediatric vesicoureteral reflux: a systematic review and meta-analysis. World ]
Urol. 2018;36(5):819-28.

Feng S, Yu Z, Yang Y, Bi Y, Luo ]. Minimally invasive versus open ureteral reimplantation in children: a
systematic review and meta-analysis. Eur ] Pediatr Surg Off ] Austrian Assoc Pediatr Surg Al Z
Kinderchir. 2023.

Esposito C, Castagnetti M, Autorino G, Coppola V, Cerulo M, Esposito G, et al. Robot-assisted
laparoscopic extra-vesical ureteral reimplantation (ralur/revur) for pediatric vesicoureteral reflux: a
systematic review of literature. Urology. 2021;1(156):e1-11.

O’Kelly, F, Quaedackers, ], Rawashdeh, Y. F, Silay, M. S., Kennedy, U., Skott, M., ... & Burgu, B. (2023).
Update and Summary of the European Association of Urology/European Society of Paediatric Urology
Paediatric Guidelines on Vesicoureteral Reflux in Children.

Sforza S, Marco BB, Haid B, Baydilli N, Donmez MI, Spinoit AF, et al. A multi-institutional European
comparative study of open versus robotic-assisted laparoscopic ureteral reimplantation in children
with high grade (IV-V) vesicoureteral reflux. ] Pediatr Urol. 2023;S1477-5131(23):00506-15.

Arlen AM, Broderick KM, Travers C, Smith EA, Elmore JM, Kirsch A]. Outcomes of complex robot-
assisted extravesical ureteral reimplantation in the pediatric population. ] Pediatr Urol
2016;12(3):169.e1-6.

3541

https://reviewofconphil.com



76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Esposito C, Masieri L, Fourcade L, Ballouhey Q, Varlet F, Scalabre A, et al. Pediatric robot-assisted
extravesical ureteral reimplantation (revur) in simple and complex ureter anatomy: Report of a
multicenter experience. ] Pediatr Urol. 2023;19(1):136.e1-136.e7.

Mittal S, Srinivasan A, Bowen D, Fischer KM, Shah ], Weiss DA, et al. Utilization of robot-assisted
surgery for the treatment of primary obstructed megaureters in children. Urology. 2021;149:216-21.

Bondarenko S. Laparoscopic extravesical transverse ureteral reimplantation in children with
obstructive megaureter. ] Pediatr Urol. 2013;9(4):437-41.

Neheman A, Shumaker A, Gal ], Haifler M, Kord E, Rappaport YH, et al. Robot-assisted laparoscopic
extravesical cross-trigonal ureteral reimplantation with tailoring for primary obstructive megaureter.
Urology. 2019;134:243-5.

Neheman A, Kord E, Koucherov S, Kafka I, Gaber ], Noh PH, et al. A novel surgical technique for
obstructed megaureter: robot-assisted laparoscopic dismembered extravesical cross-trigonal ureteral
reimplantation-short-term assessment. ] Endourol. 2020;34(3):249-54.

Rappaport YH, Kord E, Noh PH, Koucherov S, Gaber ], Shumaker A, et al. Minimally invasive
dismembered extravesical cross-trigonal ureteral reimplantation for obstructed megaureter: a multi-
institutional study comparing robotic and laparoscopic approaches. Urology. 2021;1(149):211-5.

Li W, Dong H, Chen P, Su C, Wang C, Li Y, et al. Surgical management of vesicoureteral junction
obstruction in children: a comparative study between transvesicoscopic cohen reimplantation and
transumbilical laparoendoscopic single-site lich-gregoir techniques. ] Endourol. 2022;36(8):1043-9.

Lopez M, Perez-Etchepare E, Bustangi N, Godik O, Juricic M, Varlet F, et al. Laparoscopic extravesical
reimplantation in children with primary obstructive megaureter. | Laparoendosc Adv Surg Tech A.
2023;33(7):713-8.

Li B, Lindgren BW, Liu DB, Gong EM. Robot-assisted laparoscopic megaureter tapering with ureteral
reimplantation: Tips and tricks. ] Pediatr Urol. 2017;13(6):637-8.

Zhu W, Zhou H, Cao H, Li P, Tao Y, Ma L, et al. Modified technique for robot-assisted laparoscopic
infantile ureteral reimplantation for obstructive megaureter. ] Pediatr Surg. 2022;57(12):1011-7.

Villanueva CA. Extracorporeal ureteral tailoring during HIDES laparoscopic robotic-assisted ureteral
reimplantation for megaureter. ] Pediatr Urol. 2015;11(6):362-3.

Sforza S, Cini C, Negri E, Bortot G, Di Maida F, Cito G, et al. Ureteral reimplantation for primary
obstructive megaureter in pediatric patients: is it time for robot-assisted approach? ] Laparoendosc
Adv Surg Tech A. 2022;32(2):231-6.

Bowen DK, Faasse MA, Liu DB, Gong EM, Lindgren BW, Johnson EK. Use of pediatric open, laparoscopic
and robot-assisted laparoscopic ureteral reimplantation in the United States: 2000 to 2012. ] Urol.
2016;196(1):207-12.

Garcia-Roig M, Travers C, McCracken CE, Kirsch AJ]. National trends in the management of primary

vesicoureteral reflux in children. ] Urol. 2018;199(1):287-93.

Lackgren G, Cooper CS, Neveus T, Kirsch A]. Management of vesicoureteral reflux: What have we
learned over the last 20 years? Front Pediatr. 2021;31(9):650326.

Kalayeh K, Brian Fowlkes ], Schultz WW, Sack BS. The 5:1 rule overestimates the needed tunnel length
during ureteral reimplantation. Neurourol Urodyn. 2021;40(1):85-94.

Babu R. ‘Mini reimplantation’ for the management of primary obstructed megaureter. ] Pediatr Urol.
2016;12(2):103.e1-103.e4.

Ossandon F, Romanini MV, Torre M. A modified technique of ureteroplasty for megaureter in children.
J Urol. 2005;174(4 Pt 1):1417-20.
3542

https://reviewofconphil.com



94. Villanueva CA. “Mini” extravesical reimplant with “mini” tapering for infants younger than 6 months.
] Pediatr Urol. 2019;15(3):256.e1-256.e5.

95. Friedman AA, Hanna MK. Split-cuff nipple technique of ureteral reimplantation in children with thick-
walled bladders due to posterior urethral valves. Urology. 2015;85(1):199-204.

96. Villanueva CA, Nelson CA, Stolle C. Intravesical tunnel length to ureteral diameter ratio insufficiently

explains ureterovesical junction competence: A parametric simulation study. | Pediatr Urol.
2015;11(3):144.e1-5.

97. Villanueva CA, Tong ], Nelson C, Gu L. Ureteral tunnel length versus ureteral orifice configuration in
the determination of ureterovesical junction competence: A computer simulation model. ] Pediatr
Urol. 2018;14(3):258.e1-258.¢6.

98. Babu R. Laparoscopic nipple invagination combined extravesical (NICE) reimplantation technique in
the management of primary obstructed megaureter. ] Pediatr Urol. 2023;19(4):425.e1-425.e6.

99. Liu W, Du G, Guo F Ma R, Wu R. Modified ureteral orthotopic reimplantation method for managing
infant primary obstructive megaureter: a preliminary study. Int Urol Nephrol. 2016;48(12):1937-41.

100. Ben-Meir D, McMullin N, Kimber C, Gibikote S, Kongola K, Hutson JM. Reimplantation of obstructive
megaureters with and without tailoring. ] Pediatr Urol. 2006;2(3):178-81.

101. Farrugia MK, Whitaker RH. The search for the definition, etiology, and effective diagnosis of upper
urinary tract obstruction: the Whitaker test then and now. ] Pediatr Urol. 2019;15(1):18-26.

102. Swietor'l D, Grzywinska M, Czarniak P, Gotebiewski A, Durawa A, Teodorczyk ], et al. The emerging role
of MR urography in imaging megaureters in children. Front Pediatr. 2022;10:839128.

Adome dan e 1oyl BylaY deddie ol - )

:Qa:rl“

B9 sl pugiatll UM (o JbY oo,L1 & Luasiedd o2y &ails Al dads cole 8-7 olad 5olmny o Wi el adogiy 500l bl (852l Aali|
@.;,s\;i@ggmaﬁ.@w\ sl ol Aladloell 31531 £ Ll Ay 13 Lo gl Uy 9,40 ol sl el e 59 (5alS01 ol o iad Buigall
M5 oo Tpaggdall () Aaglg solatal () dus el bzl cang (VUR). @il QL g Leipdl ol slaad ¥ agzg (e 2l a0l (el Cains
Sl Il oyt Bolels (EBD) SUaslly o3l Banogs Jta Jegall Aaials iliids slarel po 308 8,8 Byl s S g Ll ol ol i ¥l Azdlas
WJLLY! el Ae d elludl (s 350l ) ol ezl uSa L (UNC)

Aagils ol Aolsg Aol s atll sghas (e S ae  eSI1 ol Aoyl 3)lo¥ ciliaas § Jloel puaall (o lyazal J) AaL) sda Cugt Budl
e gt

Ao g2all bl ok Bale] U3 (§ Ly cAiyoelly Bpuglazll 2ozl oS uill sl g Auppand | cadladlly byl (oo A ez AL (oyazud? Gyl
« (VCUG) Jgudt sl Julo¥ly Lkl yogums Jta popsedd)] mlae (33L5 LS ugagy )l Sueluney wliazlly « (EBD),Usilly oslld) 2assss (UNC)
Agall 3g3 alalls  (DR)awadl sl uguaslly

bzt 2L 5 5.%100-60 e ol @1 Al oLt S mag 2o Lyl Lgasds sy 3t EBD (e Je gl Aaals cule 23 i€ bl
¢ goall Lalid oS alanl) 2o gzall o Loaedl Jloiiianl 8 LeblSa) Gyl 1S53 ST« (VUR) ol Gl £ Laidl g Slas o ccnlel2¥l s dz g3 &1

S giall Aoyl Alie claeLall Juse palasly (dlasll oilid puady (olhadl oYl c¥uae (alisil Jie « EBDUl e

colielall c¥ane Julity bl ot Jodd 5 Wlsd (Jesall Bayile laaall pe Lols I Cllndl Zo Lyl 851591 3 lpslanll 8550 2uadliell
Slegome se Lamiliig 2oLyl Sl 5o orsnt) 2u3La] 2l adul clals 3] Al s ol ydaiall ol oM saclsll gl 625 Jlarll s myuds

w2l o Acgie

3543

https://reviewofconphil.com



el UL g Las¥l cJeall Aals Ayl (JWLSU A dl ULl Gl o Uaslly Gplll Angs ccdlall oy B3ke] sl Cdlals mlzalf oLalSI

AL Ll ok Bole]

3544

https://reviewofconphil.com



