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ABSTRACT
Pelvi-ureteric junction obstruction (PUJO) is a condition in which an obstruction occurs at the junction where the ureter
attaches to the kidney. Correct diagnosis and appropriate treatment plan for PUJO are required. However, to date, research
on tools or indicators to assess which PUJO cases require a surgical approach is still very limited. This study aims to predict
which pelvi-ureteric junction obstruction need surgical consideration. Literature obtained from the search results of Pubmed,
Medscape, Science Direct, and Google Scholar electronic databases with some keyword used. From the beginning of 2018,
74 articles were collected through the electronic database of NCBI, OVID (Medline), Elsevier, and Pubmed. Following all
the inclusion and exclusion criteria mentioned earlier, the final selection considered 10 literatures were eligible to be included
in this literature review. The results of the literature review showed that 4 studies reported the need of surgery in PUJO can
be predicted by urinary marker. 3 Studies reported GFR/DFR as predictor for need of surgery. The most reported parameter
as predictor for need of surgery was APD that was reported by 5 studies. 2 studies reported nuclear imaging as predictor: 1
studies reported T1/2 washout, and the other study reported MAG-3 in combination with other parameter to form MAG-
SOS score. Other ultrasonography parameters were reported by 3 studies: 1 study reported renal pyramidal thicknes, and 2
studies showed a predictive value of scoring system using ultrasonography parameters (Pyeloplasty Predictive Score and
obstructive index). Several parameters could predict the need of surgery in PUJO, however we could not conclude which
parameter have the higher predictive value. It may be better to use multiple parameters.
.
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1. INTRODUCTION
The kidneys are organ with many important functions in the human body. They are the main body to maintain the balance
between liquid and electrolyte. In addition, kidney also have an important role in the acid base balance in the body, the kidney
plays an important role in suppressing the secretion of blood pressure and erythropoietin.1 During the life of the fetus, the
kidneys grow from metanephros mesoderm for distal tubules. Collecting duct, main and minor calix, kidney pelvis and ureter
originate from mesonephric duct, resulting in the fifth week of the intrauterine phase. This explains why the ureteral pelvic
junction is entirely composed of ureteral buds rather than a fusion of two different mesenchymal tissues.1,2
Pelvi-ureteric junction obstruction (PUJO) is a condition in which an obstruction occurs at the junction where the ureter
attaches to the kidney.3,4 The obstruction impedes the flow of urine from the renal pelvis to the ureter and increases fluid
pressure in the ureter. Increased pressure in the kidneys can impair kidney function over time. Obstruction can be congenital
or develop over time as a result of trauma or age-related changes in body shape.5 Cases of PUJO have increased in recent
years as prenatal scans have become more common. PUJO is more common in children than in adults, more common in
boys, and up to 23 times more cases in boys than in girls. The incidence of PUJO is estimated at 1000-1500 to 1000-1500.
PUJO is the most common cause of hydronephrosis. One of the seven newborns with acceptable hydronephrosis has
PUJO.4–6 The surgical procedure is Gold Standard of PUJO treatment.6 Indications for interventions include severe or
chronic and troublesome low back pain or nausea, pyelonephritis, concomitant renal stones, or decreased renal function. In
addition, surgery considers the potential risks and benefits of this approach, success rates, and in some cases the consequences
of long-term delays. In children, two- thirds of PUJO do not develop kidney damage or do not require surgery
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Hydronephrosis resolves spontaneously.7,8 This makes it a major challenge for clinicians to determine which of these
children, who are mostly asymptomatic, require renal pyeloplasty to remove the obstruction.7

Correct diagnosis and appropriate treatment plan for PUJO are required. However, to date, research on tools or indicators to
assess which PUJO cases require a surgical approach is still very limited. We need a surveillance algorithm aimed at
identifying early candidates for surgery.

2. MATERIAL AND METHODS
Literature search strategy
Literature obtained from the search results of NCBI, Elsevier, OVID (Medline), and Pubmed electronic databases with the
keywords used are “urinary system”, “ureteropelvic junction”, “pelvi-ureteric junction”, “obstruction of ureteropelvic
junction”, “treatment of UPJO”, “surgical indication of UPJO”, “congenital UPJO/PUJO”, and “pyeloplasty” with year
publication of 2018 to 2022. References cited in the relevant literature are taken manually and only from full articles, case
reports and editorial letter were being excluded.
Inclusion and exclusion criteria
According to the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) guidelines, the literature
turned into based with the aid of using reviewing PICOS (Population, Intervention, Comparator, Outcome, and Study
design) to decide the feasibility of the study. Studies have been taken into consideration viable once they met the inclusion
standards as followings; 1) Research articles which have been posted in national, worldwide journals, and court cases
associated to investigate issues with sure key phrases at the NCBI, OVID (Medline), Elsevier, and Pubmed databases the
use of the key phrases: urinary system, ureteropelvic junction, pelvi-ureteric junction, obstruction of ureteropelvic junction,
treatment of UPJO, and surgical indication of UPJO; 2) The article turned into being put up throughout 2018-2022 3) The
sort of article turned into unique article (RCT, medical trial, or cross sectional), 4) Article turned into completely
accessible, 5) Article turned into written in Indonesian or English language, 6) the article included patients with PUJO, 7)
the article compare patients between those who need surgery and those who do not need surgery or treated conservatively,
8) The article mention at least 1 clinical/laboratory/imaging parameter that is measured before surgery and describe its ability
to predict the need for surgery in PUJO patients.
Literature in the form of case reports, best abstracts, file meetings, conferences, editorial comments, evaluations (systematic
literature evaluations and meta-analyses), inappropriate results, inaccessible literature, duplications from preceding literature
publications, and now no longer the use of English have been positioned into exclusion standards.

3. RESULTS
Throughout 2018-2022, 104 articles were collected through the electronic database of NCBI, OVID (Medline), Elsevier,
and Pubmed. After the exclusion of multiple literatures, 51 relevant literatures were obtained for the evaluation of abstracts
and titles. From the results of the evaluation of abstracts and titles, 18 literatures were eligible for a full evaluation. Following
all the inclusion and exclusion criteria mentioned earlier, the final selection considered 10 literatures were eligible to be
included in this literature review (Figure 1.).
Study by Killi et al 2018, involved 44 patients with antenatal hydronephrosis. They investigated the effective predictors for
surgical decision in antenatal hydronephrosis. They divided patients into surgery and follow up group, then they evaluated
longitudinal diameter of the kidney, parenchymal thickness of the kidney, AP diameter of renal pelvis, AP diameter of middle
calyces on ultrasonograpy, and differential renal function, (DFR) 20th minute clearance, half- life of radionuclide tracer
(T1/2), Tmax, Tmax-T1/2, and normalised residual activity (NORA) on diuretic renography. They conducted serial
measurement of ultrasonography from the first week until 3 months post-natal. Patients with increase in AP diameter of renal
pelvis, and decrease in parenchymal thickness with obstructive pattern on DRG curve and/or differential renal function
detected on repeat US were operated. Patients with low degree of suspicion and persistent hydronephrosis were followed up
at 6 month-intervals. They found that AP diameter of renal pelvis and differential renal function were the most effective
parameters for surgical decision. Each 1 mm increase in AP diameter of renal pelvis was found to increase the risk of surgery
for 1.37-fold (odds ratio) (95% CI 1.13-1.66). Each one unit drop of DRF increased the risk of being operated for 1.14–fold
(odds ratio). (95% CI 1.01-1.29).
Study by Li et al, evaluate the Pyeloplasty Prediction Score (PPS) [Figure 2.] to predict the likelihood of pyeloplasty in infants
with UPJO-like. Pyeloplasty Prediction Score was based on three parameters: society of fetal urology (SFU) grade of the
ultrasound, transverse anteroposterior diameter (APD) measurement, and the absolute percentage difference between the
lengths of the ipsilateral and contralateral kidneys. They included 353 eligible patients and concluded that Overall, PPS
could detect patients more likely to undergo pyeloplasty using baseline ultrasound measurements. Those with a PPS of ≥8
were eight times more likely to undergo pyeloplasty.
Study by Rathod et al, study the role of urinary enzymes N-acetyl-β- glucosaminidase (NAG), alkaline phosphatase (AKP)
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and gamma glutamyl transferase (GGT) in the diagnosis and follow-up of patients with suspected pelviureteric junction
obstruction (PUJO). Determination of conservative and surgery group was based on split renal function (SRF) with cutoff of
40%.The level of urinary enzymes NAG,AKP andGGT are significantly high in the patients with HDN requiring pyeloplasty
when compared with the patients managed conservatively, thus they can be used to predict the need for surgery.
Hodhod et al, 2018 evaluated the feasibility and value of renal pyramidal thickness (PT) as a predictor of pyeloplasty in high-
grade postnatal hydronephrosis. The study showed that PT is a good predictor for deciding surgery in patients with
hydronephrosis. A cut-off value of ≤3 mm had 98.1% sensitivity and 89.7% specificity regarding the need for surgery
(positive predictive value (PPV) = 0.82.8 and negative predictive value (NPV) = 0.99).
Study by Oktar et al 2022 aimed to determine the level of urinary heat shock protein 70 (HSP70) in children who required
surgery for PUJO. They divided patients into 3 groups (pyeloplasty vs conservative with non-obstructive dilation vs healthy
group). They found that using the cutoff value of 94.7 pg/mgCr, the sensitivity and specificity of urinary HSP70 for predicting
the risk of surgical intervention were 69.7% and 68%, respectively (AUC = 0.689).
Jena et al 2021 included 135 patients with antenatal PUJO and aimed to evaluate the impact of obstructive index (OI) as a
predictor of management in antenatal pelviureteric junction obstruction (PUJO). They also analyzed whether APD and DRF
could also predict theneed for surgery.OIwasdefined as {PAPD(A) X T1/2 (A)} / {PAPD(N) X T1/2 (N)}; where [PAPD(A)]
and PAPD(N) refer to Pelvic anteroposterior diameters of the affected and the normal kidney respectively, T1/2 (A) and T1/2
(N) refers to T1/2 of the affected and normal kidney respectively. Using ROC analysis, area under curve for OI was 0.95. A
value of 12.2 could predict failure of conservative management with a sensitivity of 93.3% and a specificity of 92.4%.
Hodhod et al 2021 evaluated the role of Mercaptoacetyltriglycine (MAG-3) renogram as indication for surgery in PUJO
patients. They divided patients into pyeloplasty group and control group that include non-operatively managed SFU grade
3 and 4. They combine MAG-3 with other parameters (DRF and T1/2) to build a scoring system (MAG-SOS score) that may
be used as predictor for surgery. They found that the score was significantly associated with need for surgery and a score of
5 has 100% specificity for patients having a pyeloplasty performed.
Fendereski et al, 2020 aimed to evaluate and compare the efficacy of urinary carbohydrate antigen 19-9 (CA19-9), NGAL,
and kidney injury molecule-1 (KIM-1) biomarkers as predictive factors to determine the surgery requirement in patients with
PUJO. The outcomes were indicative of higher efficacy of CA19-9 level with a sensitivity and specificity of 84.2% and
73.2%at the cutoff point of 59.09 U/ml. Furthermore, they found negative correlation was detected between the kidney
function and the concentrations of CA19-9 and NGAL.
Nabavizadeh et al, 2018 assessed the role of urinary CA19-9 measurement in determining optimal management of PUJO.
The study divided 112 patients into 3 groups (non-operative treatment with improvement of condition vs pyeloplasty group
after initial observation vs immediate observation group). ROC curve analysis revealed that urinary CA19-9 level at cut off
value of 52.6U/mL had sensitivity of 92.0% and specificity of 70.9% in predicting failure of non-operative management.
The results of the literature review (Table 1.)
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showed that of the 9 studies, 4 studies reported the need of surgery in PUJO can be predicted by urinary marker. 2 studies
reported urinary CA19-9, while other studies reported different urinary marker. 3 Studies reported GFR/DFR as predictor
for need of surgery. The most reported parameter as predictor for need of surgery was APD that was reported by 5 studies.
2 studies reported nuclear imaging as predictor: 1 studies reported T1/2 washout, and the other study reported MAG-3 in
combination with other parameter to form MAG-SOS score. Other ultrasonography parameters were reported by 3 studies:
1 study reported renal pyramidal thicknes, and 2 studies showed a predictive value of scoring system using ultrasonography
parameters (PPS score and obstructive index).
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4. DISCUSSION
Pelvi-ureteric junction obstruction (PUJO) is a partial blockage of urine flow that occurs where the ureter enters the kidneys.
PUJO if not properly identified and treated, can lead to loss of the affected kidney. PUJO is primarily a congenital condition
and can be detected by prenatal ultrasonography in late pregnancy. Surgical intervention is the definitive in the treatment of
PUJO as needed. However, not all PUJO conditions are operated on. Treatment is at improving renal drainage and function
and managing clinical symptoms.
After vigorous searching of literature, we collected 9 most eligible article in this review. However, meta-analysis could not
be conducted in this study due to difference in methods across studies. First, not all article included only patients with PUJO.
3 articles included patients with hydronephrosis which meant that patients with diagnosis other than PUJO were also
included. Furthermore, the methods of diagnosis of PUJO were not the same across study. Second, the parameters that were
evaluated were different across study; and if the study evaluated the same parameters; the timing of measurement and the
protocols were different. Third, all studies defined group differently, some articles divided patients into 3 groups, and also
the indication for surgery was different across study.
The most reported parameter as predictor for need of surgery was APD that was reported by 5 studies. Study by Killi et al
showed that Each 1 mm increase in AP diameter of renal pelvis was found to increase the risk of surgery for 1.37-fold (odds
ratio). 9 Studies that reported APD were studies with the highest number of sample. One of them, study by Li et al, involved
353 patients, however the study the inclusion criteria of the study was patients with diagnosis of PUJO-like hydronephrosis,
not exclusively patients with PUJO. They also combined APD with other ultrasonographic parameters to build a scoring
system to predict need of surgery. PPS scoring was calculated by addition of several parameters below:10

Based on the sensitivity and specificity calculations, clinicians can expect a 90% probability that those with a score ≥ 8 will
end up having a pyeloplasty in the future. Those with a PPS of ≥8 were eight times more likely to undergo pyeloplasty.10

Study by Jena et al. involved 135 patients with PUJO and found significant correlation between APD and need for surgery
on univariate analysis, however on multivariate analysis, they did not find any significant association. Similar to Li et al,
Jena et al, also combined APD with other parameters to build scoring system called obstructive index. OI was calculated
by formula {PAPD(A) X T1/2 (A)} /{PAPD(N) X T1/2 (N)}. Using ROC analysis, area under curve for OI was 0.95. A
value of 12.2 could predict failure of conservative management with a sensitivity of 93.3% and a specificity of 92.4%.11
Study by Fendereski et al, evaluated the predictive value of APD and they revealed that the evaluation of the receiver
operating characteristic (ROC) APD in patients with PUJO to determine the optimized level for prediction of surgical
intervention requirement illustrated a sensitivity of 73.3% and specificity of 76.5% at the cutoff point of 26 mm (area under
the curve: 81.2%; 0.741–0.870; P < 0.0001).12

DFR/GFR of the affected kidney was the second most reported predictor (reported by 3 studies). PUJO cases are generally
partial where there is an increase in the production of vasoactive peptides and cytokines as interleukin (IL)-5 and eotaxin-2.
By changing the eicosanoid elaboration in the kidney, the monocytic infiltration is believed to affect the renal blood supply
and decrease the total GFR in the affected kidney, however, single nephron GFR will be increased. The decrease in
GFR is an indication for corrective surgery. In general, a decrease of differential renal function (DRF) <40% is considered
an indication.7

4 studies reported the need of surgery in PUJO can be predicted by urinary marker. 2 studies reported urinary CA19-9, while
other studies reported different urinary marker. Fenderesky et al, found that CA19-9 level had a sensitivity and specificity
of 84.2% and 73.2% at the cutoff point of 59.09 U/ml,12 while Nabavizadeh et al. found that CA19-9 level at cut off value
of 52.6U/mL had sensitivity of 92.0% and specificity of 70.9%.13 Urinary HSP70 with the cutoff value of 94.7 pg/mgCr,
had the sensitivity and specificity for predicting the risk of surgical intervention were 69.7% and 68%, respectively.14 A
cut-off value of 5.73 mU/mg cr of NAG yielded a sensitivity of 82.5% and a specificity of 82.1% to identify the patients who
were included in group B and underwent operative management. NGAL sensitivity of 64.3%, and specificity of 69.6% at
the cutoff point of 11 ng/ml.15 Based on the sensitivity, specificity and number of study, we can concluded that CA 19-9
was the most reliable urinary marker for predicting the need of surgery in PUJO patients.
We could not conclude which parameter is the best options for making surgical decision in PUJO patients since we could
not conduct meta-analysis.However, it could be a better option to manage patients individually based on multiple
parameters. 3 studies employed scoring systems to predict the need of surgery, they are PPS score, obstructive index, and
MAG-SOS score. However, the PPS score by Li et al, was designated for hydronephrosis patients with PUJO-like diagnosis.
And MAG-SOS score was designated for patients with antenatal hydronephrosis (not only PUJO patients). Obstructive
index had higher sensitivity and specificity for predicting the need of surgery than PPS score . We could not find find the
sensitivity of the MAG-SOS score in articles by Hodhod et al. Thus if scoring system be used as predictor for need of surgery
in PUJO patients, obstructive index can be a good tool.
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Limitation
The limitation of this article was the high heterogeneity of the study that made it impossible to conduct quantitative analysis
on which parameters had the best predictive value of need for surgery in patients with PUJO.We found no study with clinical
trial design. Surgery in PUJO is very essentials for patient’s safety, thus conducting a clinical trial with limited previous
study would put the patients in obvious danger.

5. CONCLUSION
Study have shown that we can predict which PUJO need surgical correction. APD, DFR, urinary marker, and other
ultrasonography parameter could be used as predictor. However, the use of multiple parameters, such as using scoring system
may be a better option for predicting the need of surgery in PUJO patients. Further study with a standardized method in the
similar population is required to evaluate which parameter is have the highest predictive value.
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Figure 1. PRISMA diagram that describes the search process for literature review and literature selection

Figure 2. PPS score

REFERENCES
1. Lescay HA, Jiang J, Leslie SW, et al. Anatomy, Abdomen and Pelvis Ureter. [Updated 2024 May 5]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK532980/



Putri Liana Warman, Jupiter Sibarani

pg. 207Journal of Neonatal Surgery | Year: 2025 | Volume: 14| Issue 33s

2. Russell PS, Hong J, Windsor JA, Itkin M, Phillips ARJ. Renal Lymphatics: Anatomy, Physiology, and Clinical
Implications. Front Physiol. 2019 Mar 14;10:251. doi: 10.3389/fphys.2019.00251.

3. Vemulakonda VM. Ureteropelvic junction obstruction: diagnosis and management. Curr Opin Pediatr. 2021 Apr
1;33(2):227-234. doi: 10.1097/MOP.0000000000000994.

4. Passoni NM, Peters CA. Managing Ureteropelvic Junction Obstruction in the Young Infant. Front Pediatr. 2020 May
27;8:242. doi: 10.3389/fped.2020.00242.

5. Moon D, Napier-Hemy T. Pelvic ureteric junction obstruction: Natural history, nephrological considerations and
current evidence base for surgical management in poorer functioning kidneys. Journal of Clinical Urology.
2019;13(2):116-121. doi:10.1177/2051415819872916

6. Khan F, Ahmed K, Lee N, Challacombe B, Khan MS, Dasgupta P. Management of ureteropelvic junction obstruction
in adults. Nat Rev Urol. 2014 Nov;11(11):629-38. doi: 10.1038/nrurol.2014.240.

7. Pramod S, Ramji A. Clinical profile and outcome of pelvi-ureteric junction obstruction (PUJO) in children
presenting above 1 year. International Surgery Journal. 2018; doi:10.18203/2349-2902.ISJ20180001

8. Hegde S, Menon P, Rao KLN. Co-Existing Pediatric Ureteropelvic Junction Obstruction and Vesicoureteric
Reflux: Prevalence and Implications. J Indian Assoc Pediatr Surg. 2019 Apr-Jun;24(2):109-116. doi:
10.4103/jiaps.JIAPS_37_18.

9. Merder E, Arıman A, Sabuncu K, Altunrende F. Functional, morphological and operative outcome after pyeloplasty
in adult patients: Laparoscopic versus open. Urologia. 2021 Aug;88(3):227-231. doi: 10.1177/0391560320987921.

10. Li B, McGrath M, Farrokhyar F, Braga LH. Ultrasound-Based Scoring System for Indication of Pyeloplasty in
Patients With UPJO-Like Hydronephrosis. Front Pediatr. 2020 Jul 2;8:353. doi: 10.3389/fped.2020.00353.

11. Jena R, Arya A, Madhavan K, Lal H, Yadav P, Ansari MS. The obstructive index in antenatal unilateral pelviureteric
junction obstruction: A novel predictor of the failure of conservative management. Pediatr Int. 2022 Jan;64(1):e14977.
doi: 10.1111/ped.14977.

12. Fendereski K, Nabighadim A, Seyedtabib M, Daryabari SS, Haghi-Ashtiani MT, Kajbafzadeh AM. Comparing
predictive values of carbohydrate antigen 19-9, neutrophil gelatinase-associated lipocalin, and kidney injury molecule-
1 in 161 patients with ureteropelvic junction obstruction. Pediatr Nephrol. 2021 Mar;36(3):631-638. doi:
10.1007/s00467-020-04750-w.

13. Nabavizadeh B, Khorramirouz R, Amini E, Pishgar F, Hojjat A, Kajbafzadeh AM. Value of urinary carbohydrate
antigen 19-9 to predict failure of conservative management in children with ureteropelvic junction obstruction. J Pediatr
Surg. 2019 Aug;54(8):1650-1653. doi: 10.1016/j.jpedsurg.2018.09.007.

14. Oktar T, Küçükgergin C, Dönmez Mİ, Özkuvancı Ü, Yılmaz A, Yürük Yıldırım Z, Erdem S, Seçkin Ş, Ziylan O.
Urinary HSP70 can predict the indication of surgery in unilateral ureteropelvic junction obstruction. Pediatr Surg Int.
2022 Mar;38(3):499-503. doi: 10.1007/s00383-021-05059-x.

15. Rathod KJ, Samujh R, Agarwal S, Kanojia RP, Sharma U, Prasad R. Hydronephrosis due to pelviureteric junction
narrowing: Utility of urinary enzymes to predict the need for surgical management and follow-up. J Indian Assoc
Pediatr Surg. 2012 Jan;17(1):1-5. doi: 10.4103/0971-9261.91077..


