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Abstract. — OBJECTIVE: The purpose of this
study was to evaluate the clinical efficacy of lap-
aroscopic pyeloureteroplasty in the treatment of
children suffering from hydronephrosis.

PATIENTS AND METHODS: Our pediatric de-
partment received 160 children with hydrone-
phrosis from January 2019 through December
2021. These children were randomly assigned to
either the control group or the study group with
80 cases in each group. The control group under-
went traditional open pyeloureteroplasty, while
the study group underwent laparoscopic pyelo-
ureteroplasty. After assessing the results of both
groups, the clinical outcomes were compared.

RESULTS: The study group had a significant-
ly shorter operating time, lower intraoperative
bleeding rate, and shorter hospital stay than the
control group. On the first day after the opera-
tion, there was no significant difference between
the control and study groups, and on the sev-
enth day after the operation, the study group’s
OPS was significantly lower than that of the con-
trol group. A significant difference was observed
after treatment between the study group and the
control group in terms of the anteroposterior di-
ameter of the renal pelvis. Both groups’ GFR in-
creased significantly with time, and the GFR of
the study group was significantly greater than
that of the control group at 3 months after the op-
eration, but there was no significant difference at
6 months after the operation. Postoperative ad-
verse effects did not differ significantly between
the two groups.

CONCLUSIONS: Pediatric laparoscopic py-
eloureteroplasty can reduce intraoperative
bleeding, shorten operation time and hospital
stay, alleviate postoperative pain, and promote
the recovery of postoperative renal morpholo-
gy and function in children with hydronephrosis,
which merits further discussion.
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Introduction

Children suffering from hydronephrosis have
a common malformation of the urinary system. It
is estimated that 1% of pregnant women will ex-
perience hydronephrosis on color Doppler ultra-
sound'. In most cases, hydronephrosis in children
results from congenital ureteropelvic junction
obstruction (UPJO), which is the most common
cause of congenital hydronephrosis®. A hydrone-
phrosis-induced expansion of the renal collect-
ing system may result in the elongation of renal
medullary vessels as well as compression and
ischemia of the renal parenchyma; as renal tissue
gradually shrinks and hardens, kidney function
cannot be fully restored®*. In young children, the
early symptoms of hydronephrosis are not readily
apparent; most patients complain of gastrointes-
tinal discomfort and abdominal masses, and they
are diagnosed with irreversible renal damage.

The primary treatment strategy for children with
hydronephrosis consists of addressing the underly-
ing cause and removing the obstruction; currently,
ureteropelvic junction obstruction is usually treated
with detachable pyeloureteroplasty®. A detachable
pyeloureteroplasty removes the obstructive site,
while simultaneously removing the excess renal pel-
vis, straightening the tortuous ureter, and using the
obstruction primarily at the ureteropelvic junction®.
UPJO is traditionally treated with open disconnec-
tion pyeloureteroplasty, which has a success rate of
90 to 100%"®. Modern minimally invasive technol-
ogy is resulting in the growing popularity of laparo-
scopic surgery; in recent years, laparoscopic pyelo-
ureteroplasty has become more widely accepted in
pediatric surgeries. A study’ has shown that there
is no significant difference between open surgery
and laparoscopic surgery with regard to long-term
efficacy, and the difficult nature of the laparoscopic
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anastomosis technique as well as the adverse impact
of CO, pneumoperitoneum on children’s hearts and
lungs affect the surgical outcome. At our hospital,
we have successfully performed several laparo-
scopic detachable pyeloureteroplasty procedures;
detailed clinical experience and research results are
described below.

Patients and Methods

Patients

Between January 2019 and December 2021,
160 children with hydronephrosis were admit-
ted to our hospital and randomly assigned to two
groups, a control group and a study group, each
consisting of 80 cases. Prior to enrollment in this
study, all subjects obtained the informed con-
sent of their guardians and signed the informed
consent form. In this study, the hospital’s ethics
committee approved the study protocol (NO.AH-
MU-2107710/)), and all procedures were carried
out in accordance with the guidelines of the Hel-
sinki Declaration on clinical research.

Inclusion and Exclusion Criteria
Inclusion criteria (all patients who met the fol-

lowing criteria were included in this study):

i. Children under the age of six, regardless of
their gender.

ii. Pediatric patients with congenital UPJO
that had been diagnosed by B-ultrasound,
intravenous urography, and magnetic reso-
nance hydrography 10.

iii. Pediatric patients in need of surgical treatment
when conservative treatment is not effective.

iv. Pediatric patients with renal pelvis diameters
of 12 mm or greater.

v. Pediatric patients who have no prior abdom-
inal surgery and contraindications to laparo-
scopic surgery.

Exclusion criteria (the following patients were
excluded from the study):

i. Secondary UPJO in pediatric patients.

ii. Pediatric patients with single kidneys, or ecto-
pic kidneys.

iii. Pediatric patients with congenital conditions
requiring surgical intervention, such as car-
diovascular or respiratory diseases.

iv. Children with coagulation dysfunction.

Surgical Procedures

In order to diagnose UPJO and other urinary
system abnormalities, B ultrasound, intravenous
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urography, and magnetic resonance hydrography
were performed before surgery. Under direct vi-
sion, a small incision was made on the cephalic
side of the navel edge and the peritoneum was
cut. Under general anesthesia, the procedure was
performed in the lateral decubitus position after
indwelling and pressing a catheter.

An artificial pneumoperitoneum was estab-
lished by the insertion of a 5 mm trocar into the
abdominal cavity of patients undergoing laparo-
scopic surgery (with a pressure of 8 to 10 mmHg).
For the purpose of viewing the internal structure
of the abdominal cavity, a 5 mm 30-degree lapa-
roscope was used. In the procedure, a 3 mm and
5 mm trocars were inserted, and an additional 3
mm trocar was inserted for withdrawal.

Dissociation of the renal pelvis

Exposed the UPJO by pushing the colon
through the anterior renal fusion fascia layer. We
opened the perirenal fascia and fat sac in order
to expose the lower pole of the kidney, the upper
end of the renal pelvis, and the ureter. We then
released the fully dilated renal pelvis and UPJO.

Removing the renal pelvis and ureter

This involves cutting off the renal pelvis, suck-
ing up the urine, reducing abdominal cavity pollu-
tion, retaining the tongue-shaped flap of the lower
pole of the kidney, and removing the lateral ureter
1.2 cm vertically. An absorbable needle of 4-0 was
inserted at the lowest valgus at the lower corner
of the renal pelvis valve and the cut of the ureter,
the stenosis was removed, and the posterior wall
was sutured intermittently. A 2.5 mm trocar was
implanted under the costal margin of the anterior
axillary line in order to place the double J tube.
Through the anastomosis, the F7 double J tube with
a pre-set guide wire was inserted into the ureter.

Anastomosis

The lower end of the double-J tube is connect-
ed to the bladder, and the upper end is connected
to the renal pelvis. The dilated renal pelvis was
separated from the renal parenchyma by 1.5 cm,
and the anterior wall of the renal pelvis and ureter,
along with the incision of the upper renal pelvis,
were anastomosed; in addition, the kidney was
fitted with a drainage tube.

During the open surgical procedure, the
child’s lumbar spine was incised at an oblique an-
gle, a transverse incision was made in the middle
and upper abdomen, and the skin, subcutaneous
tissue, and perirenal fat layers were cut layer by
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layer. The kidney, renal pelvis, the joining of the
renal pelvis and the ureter, as well as the renal pel-
vis cutting, and anastomosis were all performed
by the same medical team.

Observation Indicators

Perioperative indicators

A number of perioperative indexes were re-
corded, including the duration of the operation,
of intraoperative bleeding, and the duration of the
hospitalization.

Fain score

On the first and seventh post-operative days,
pain levels were assessed using the objective pain
scale (OPS). A rating of OPS is calculated based
on five items, including changes in blood pres-
sure, crying, physical activity, facial expressions,
and responses to touch, with the highest rating
being 100 points. If the OPS score is 40, it is rec-
ommended that patients take painkillers.

Morphological and Functional
Changes in the Kidney

An ultrasound examination of the urinary sys-
tem was performed prior to surgery, three months
later and six months after the operation, in order
to determine the anterior-posterior diameter of
the renal pelvis; renal radionuclide dynamic im-
aging was used to determine the bilateral renal
glomerular filtration rate (GFR).

Table I. Comparison of general data.

Statistical Analysis

SPSS 20.0 software (IBM Corp., Armonk,
NY, USA) was used as the data analysis software
and visualization of the data was carried out using
Graphad Prism 9.0 software (La Jolla, CA, USA).
Measurement data was expressed as , and inde-
pendent #-test samples were used; enumeration
data was expressed as the number of cases (%)
and the ¥? test was used. Statistical significance
was assumed at p<0.05.

Results

Comparison of General Data

Within the control group, there were 52
males and 28 females, aged (3.80+4.12) years,
with 34 left-side operations, 40 right-side oper-
ations, and six bilateral operations. There were
44 males and 36 females in the study group,
both aged (3.83+£3.68) years; there were 28 left-
side operations, 41 right-side operations, and 11
bilateral operations. The general data between
the two groups was comparable (all p>0.05), and
there were no significant differences between
them. The results are shown in Table L.

Comparison of Perioperative Data

On the basis of the data shown in Table
I, in the control group, the operation time
was (98.25+15.58) min, the intraoperative blood
loss was (47.73£7.65) ml, and the hospital stay

Control group Study group t/y? P
N 80 80
Gender (Male/Female) 52/28 44/36 1.667 0.197
Age (years old) 3.80+4.12 3.83£3.68 0.049 0.961
Operation side 2.064 0.356
Left 34 28
Right 40 41
Both 6 11

Table Il. Comparison of perioperative data () £s).

Operation time (min) MBYV (ml) LOS (day)
Control group (n=80) 98.25+15.58 47.73+7.65 10.28+2.64
Study group (n=80) 82.51+11.58 32.48+5.86 7.15+2.06
t 7.253 14.15 8.365
P <0.001 <0.001 <0.001

Note: LOS = Length of study, MBV = Mean bleeding volume.
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Table Ill. Comparison of OPS scores (y =s) points.

Pain day 1 Pain day 7
Control group (n=80) 58.24 +11.28  12.51£3.26
Study group (n=80) 57.26+10.41 9.17£1.54
T 0.571 8.291
P 0.568 <0.001

was (10.28+2.64) days. For the study group,
the operation duration was (82.51£11.58) min,
the intraoperative blood loss was (32.48+5.86)
ml, and the hospital stay was (7.15+2.06) days.
Compared to the control group, the operation
time, intraoperative bleeding, and hospital stay
of the study group were significantly lower (all
p<0.05).

Comparison of OPS Scores

As illustrated in Table 111, the OPS score of the
control group was (58.24+11.28) one day after the
operation and (12.514+3.26) seven days later. The
study group’s OPS score was (57.26+10.41) one
day after the operation and (9.17£1.54) seven days
later. One day after operation, OPS did not differ
significantly between the two groups (p=0.568),
and seven days after operation, OPS of the study
group was significantly lower than that of the con-
trol group (p<0.05).

Comparison of Anteroposterior
Diameters of Renal Pelvis
in Ultrasonography

Table IV illustrates that the anteroposteri-
or diameter of the renal pelvis in the control
group was (3.05+£0.54) cm before treatment
and (0.81+0.19) cm after treatment; in the study
group, the anteroposterior diameter of the re-
nal pelvis was (2.924+0.47) cm before treatment
and (0.73£0.16) after treatment. A significant dif-
ference was observed in the anteroposterior di-

Table IV. Comparison of anteroposterior diameters of renal
pelvis on ultrasonography (y £s) points.

mEm Control group =3 Study group
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Before After
treatment treatment
Control group (n=80) 3.05+0.54 0.81£0.19
Study group (n=80) 2.92+0.47 0.73+0.16
t 1.624 2.881
V4 0.106 0.005
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Figure 1. Comparison of postoperative renal function, ** in-
dicated (p<0.01).

ameter of the renal pelvis between the study and
control groups (p<0.05).

Comparison of Postoperative
Renal Function Between
the Two Groups of Patients

As can be seen in Figure 1, the GFR of the
control group was (20.25+4.26) ml/min be-
fore treatment, (26.59+5.26) ml/min 3 months
after treatment, and (30.28+5.02) ml/min 6
months after treatment. In the study group, the
GFR was (21.05£3.49) ml/min before treat-
ment, (29.1145.72) ml/min 3 months after treat-
ment, and (31.2944.72) ml/min 6 months after
treatment; significant increases in GFR were
observed in both groups over time (p<0.05). 3
months after the operation, the study group had
a significantly higher GFR than the control group
(p<0.05) and six months later there was no signif-
icant difference (p>0.05).

Comparison of Postoperative
Complications

During the follow-up period, the control group
experienced 1 case of incision infection, 4 cases
of urinary leakage, and 4 cases of other complica-
tions, which constituted a total of 11.25% (9/80)
post-operative complications. A total of 6.25%
(5/80) complications occurred in the study group,
consisting of 0 cases of incisional infection, 3
cases of urinary leakage, and 2 cases of other
complications. The number of postoperative com-
plications did not differ significantly between the
two groups (p>0.05). The results are presented in
Table V.
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Table V. Comparison of postoperative complications (n,%).

Incision Urinary Others Totally adverse
infection leakage events
Control group (n=80) 1 4 4 9 (11.25)
Study group (n=80) 0 3 2 5(6.25)
x 1.252
P 0.263
Discussion This is particularly effective for extrinsic obstruc-

The main cause of hydronephrosis in children
is UPJO, and the obstruction should be removed
as soon as possible in order to facilitate the re-
covery of the child’s renal function'. By per-
forming a pyeloureteroplasty, the ureteropelvic
junction and excess renal pelvis wall at the lesion
site are removed, a funnel-shaped ureteropelvic
link is established, and myogenic peristalsis is
again restored; the success rates of the operation
is high'>. A pyeloureteroplasty is the gold stan-
dard treatment for UPJO and includes both lapa-
roscopic and open surgery; surgical laparoscopy
is a newly developed minimally invasive method
and will undoubtedly be in demand in the future
as surgical methods continue to develop, in the
past, many open operations have been replaced
by it. More and more people begin to use lapa-
roscopic surgery to treat UPJOY. However, it is
important to note, that laparoscopic pyeloureteral
reconstruction involves removing the renal pelvis
and ureter, suturing and then reconstructing this
continuity, placing double J tubes, and other op-
erating techniques, which are significantly more
difficult than traditional open surgery. As a result,
it is more difficult to popularize and apply due to
the high technical requirements'.

This study found that laparoscopic pyelouret-
eroplasty significantly reduced intraoperative
bleeding, reduced the length of the surgery and
the length of the hospital stay, relieved postoper-
ative pain, and promoted rapid recovery of renal
morphology and function. The following points
should be considered in laparoscopic surgery in
conjunction with surgical experience and liter-
ature analysis. Firstly, it is vital to improve pre-
operative evaluation and differentiate between
endogenous, exogenous, and functional lumi-
nal obstruction; the procedure of dismembered
pyeloplasty should not be blindly chosen. If the
blood supply range for the affected area is limited
and the adhesion is released, free vessels are able
to relieve the ureteropelvic junction obstruction'.

tions such as vagal and accessory branches that
are predominant in the cortex of the lower pole of
the kidney. With ureter growth and development,
congenital mucosal folds may disappear, and ob-
structions may resolve by themselves'®!". Second-
ly, hydronephrosis caused by UPJO can be treated
relatively easily, particularly if there have been no
recurring infections, as there is less adhesion be-
tween tissues and a small incision can be made for
the surgery'.

Thirdly, in order to maximize the chances of
success of the surgery, we should not be satisfied
with the release of mechanical compression alone,
but also remove the damaged renal tissue and the
junctions, in order to properly reconstruct the
funnel-shaped renal pelvis®.

Finally, the space around the renal pelvis in
children is very narrow; it is essential to expose
the entire renal pelvis during the operation to
avoid dislocations of the renal pelvis during su-
turing and cutting, which may negatively influ-
ence peristaltic wave transmission, and to reduce
the risk of renal function loss as a consequence of
injury to the posterior renal artery. At the same
time, attention should be paid to the choice of op-
eration time. According to a study?’, the efficacy
of early operation in pediatric UPJO is not superi-
or to that of a late operation.

Furthermore, open surgery has made rapid
progress over the past few years. Not all patients
are suitable for laparoscopy; therefore, it is neces-
sary to examine the patient comprehensively and
determine the best surgical technique.

Conclusions

When a child suffers from hydronephrosis,
a pyeloureteroplasty is the preferred treatment.
In addition to reducing intraoperative bleeding,
reducing operating time and hospital stay, and
alleviating postoperative pain, it promotes the
recovery of postoperative renal morphology and
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function. It is anticipated that laparoscopic ure-
throplasty will enjoy a wider range of clinical
applications with the continued development and
improvement of laparoscopic technology.
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