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Rationale
Spina bifida (SB) is the most common, permanently disabling birth defect in the United States. (1) (2) Kidney dysfunction is known to occur in these patients secondary to neurogenic bladder dysfunction, with detrusor-sphincter dyssynergy and detrusor overactivity acting as prognostic factors of renal deterioration. (3) Recent evidence suggests that newborns with myelomeningocele, which is a severe phenotype of SB, rarely demonstrate findings such as severe hydronephrosis on ultrasound, or congenital dysplasia on DMSA scan at birth. (4)  Despite lack of imaging findings of renal deterioration at birth, patients with spina bifida remain at increased risk of kidney dysfunction with aging. One study demonstrated that the risk of developing kidney dysfunction, as measured by creatinine-based estimated glomerular filtration rate (eGFR), increases to ~50% by the 3rd decade of life due to progressive neurogenic bladder dysfunction. (5) The risk of end-stage renal disease (ESRD) remains low in patients with SB; however the lifetime risk of advanced kidney dysfunction is still greater when compared to healthy controls. (3, 5-6) 
One potential contributing factor to the higher incidence of kidney dysfunction by adulthood in patients with SB is the variation in defining kidney dysfunction in the literature. Criteria for the diagnosis of kidney dysfunction may also not be clearly stated by all studies. We have shown previously that there is significant variability between creatinine-based eGFR and Cystatin-C-based eGFR calculations. (7) Authors have also demonstrated that cystatin-C is a more suitable marker for eGFR in children with SB given that it is independent of muscle mass. (8) Despite these findings, current guidelines on management of neurogenic bladder lack granular details on how kidney dysfunction should be measured, being either very generic (“imaging-based surveillance”) or not specifying the use of creatinine-based or Cystatin-C-based eGFR equations. (9-11) A recent study from our group also demonstrated wide variability in kidney function surveillance rates within the CDC-sponsored National Spina Bifida Patient Registry. (12) When kidney health was assessed using a single serum creatinine over a 2-year period, which is needed to calculate eGFR, average rates were only 69%, as opposed to 93% when kidney health was assessed using a renal ultrasound over the same time period. 
Given the lack of uniform and specific language in guidelines, variable guideline adherence, and a multitude of options to measure kidney dysfunction outcomes, the incidence of kidney dysfunction in patients with SB is difficult to determine. We aim to perform a systematic review of the literature to capture the different criteria that authors use to define outcomes related to kidney dysfunction in patients with SB.  A better understanding of the heterogeneity in definitions can assist with the formulation of future consensus documents on measuring kidney dysfunction outcomes in patients with SB. Consensus and consistency in the literature going forward may assist with identifying true incidence of kidney dysfunction in patients with SB. 
Objectives: The aim of this study is to systematically review the literature to capture the different parameters that authors use to define and report kidney dysfunction outcomes in patients with SB. 

Methods 
Eligibility Criteria: 
Study eligibility and inclusion will be based on the criteria listed below:
	Study Design:  Randomized-controlled trials, clinical trials, and various forms of observational studies including cross-sectional studies, case-control studies, and cohort studies will be included. Both retrospective, prospective, qualitative, quantitative and mixed-method literature will be included in the search. Registered on-going clinical trials will be included. Review articles, editorials, and book chapters will be excluded at the point of screening given that kidney dysfunction cannot be a discrete outcome in those publication types. Case reports with fewer than five subjects will be excluded. Conference abstracts will be excluded given limited methodology. 
[bookmark: _GoBack]Participants: Only human studies, with pediatric and/or adult patients will be included. No date limits will be set on the search. The information sources below show the dates of articles present within each database. Publications available between the start date of each database to the time of the final search date (September, 2020) will be included.
Language: No language restrictions will be set on the database search. Translation will be performed on non-English language studies when able. Studies that cannot be translated into English will be excluded.  

Information Sources:
Medical subject headings and keywords related to definitions of kidney health or dysfunction will be used to search for all language articles in MEDLINE, EMBASE, Cochrane Library, CINAHL, PsycINFO, Web of Science, and PROSPERO. The search for unpublished literature and gray literature will be conducted in clincialtrials.gov. Detailed information of each database with is listed below. Reference lists will be evaluated for additional articles not identified by the search strategy.  The final search results will be exported into EndNote and duplicates will be removed.  

	Information Sources:
· MEDLINE (PubMed database) 1940 – present
· CINAHL (EBSCOhost) 1937 – present
· Cochrane Library (Cochrane/Wiley) 1993 – present
· Embase (Elsevier) 1947 – present
· PROSPERO (University of York) 2011 – present
· PsycInfo (EBSCOhost) 1860 – present
· Web of Science (Clarivate) 1900 – present
· ClinicalTrials.gov (U.S. National Library of Medicine) 2000 - present


Search Strategy
The specific search strategy will be formulated and adapted by a Health Science Librarian (PM) with assistance from the research team based on individual expertise.  Preliminary searches were conducted in PubMed, the Cochrane Database of Systematic Reviews, and PROSPERO to determine if any systematic review or scoping review protocols or publications that address the review question have been published. No matches were found. English language studies will first be searched in MEDLINE and search strategy will be modified for the alternate information sources listed above. Searches will commence in September 2020. Citation lists in included articles will be reviewed as well to assure all appropriate articles are included.  Expert peer review of the search strategy will be performed prior to completion of the search to assure maximum inclusion.  Specific search terms will target the population, the outcome, and the means of measuring the outcome. Examples of population-based search terms will include: spina bifida, spinal dysraphism, myelomeningocele, neural tube defect, neurogenic bladder, and myelodysplasia. Examples of outcome search terms will include: chronic kidney disease, hydronephrosis, renal function, kidney dysfunction, and nephropathy. Examples of search terms for means of measuring outcomes include: Cystatin C, glomerular filtration rate, creatinine, Tc-99m dimercaptosuccinic acid renal scan, and renogram. An example of the MEDLINE search strategy is included in Appendix 1. 

Study Records
Study citations will be managed with EndNote. Selected abstracts and full text manuscripts will be accessible by the reviewers based on the citation list created. Covidence will be used to manage titles and abstracts and ultimately assist with data collection. (13)  

Selection Process
Two independent reviewers (JaR and JL) will screen the article titles and abstracts that were obtained through the above listed search strategy for eligibility. Full text manuscripts will be accessed and reviewed for those studies that meet inclusion criteria, with agreement between the two reviewers. If the abstract or title lack sufficient information in order to determine inclusion or exclusion, the full text will be accessed to assess for inclusion. Inclusion criteria will then again be assessed based on the full text and consensus will be determined between the two reviewers. A third reviewer (DC) will evaluate articles if disagreement exists between the first two reviewers. Documentation or rationale for inclusion and exclusion of specific titles, abstracts, and full texts will be performed. 

Data Collection Process
The two primary reviewers (JaR and JL) with independently extract all data using standardized collection forms. Inclusion and exclusion criteria will be clearly outlined prior to beginning data collection and agreed upon by all authors. A trial exercise will be completed with a moderator (DC) prior to beginning to screen all citations. Data extracted will include patient age group (pediatric (0-18 years) vs adult (>18 years) vs both), patient neurogenic bladder type (spina bifida-only, mixed), patient spina bifida type (myelomeningocele-only, non-MM-only, both), study type (retrospective cohort, prospective cohort, case-control), journal type (urology vs non-urology), country of origin of institution (US vs non-US), institution, year of publication, study sample size if applicable, and means of defining kidney dysfunction. In the case of a study with a heterogeneous population of patients with neurogenic bladder (spina bifida, multiple sclerosis, spinal cord injury, etc), we will identify the sample size of the subpopulations of patients with spina bifida. Additionally, we will assure a consistent outcome of kidney dysfunction is applied to all neurogenic bladder populations within the study. Any disagreement in the data collection process will be mediated by a third reviewer (DC). An iterative process will be used to update the data collection forms as required during data extraction.

Data Items
Article characteristics will be extracted as defined above. Additionally, the means by which each study defined the outcomes of kidney dysfunction will be extracted. We will assess whether this is imaging-based with anatomic abnormalities, imaging-based with functional abnormalities, blood-based laboratory studies, urine-based laboratory studies, or no/unclear form of definition. 

Outcomes and Prioritization
The primary outcome will be the presence or absence of a definition for kidney health or kidney dysfunction in the publication. Secondary outcomes will be the specific parameters used to assess kidney health or dysfunction as defined below. Studies in which multiple parameters are used in the assessment of kidney dysfunction will also be included and all parameters will be documented. The thresholds used by each author to define an anatomic or functional abnormality will be assessed. The severity of hydronephrosis and renal scarring used to define “abnormal” will be documented if present. If a GFF/eGFR or creatinine clearance value threshold was used to define “abnormal,” the threshold will be documented. 
 
· Anatomic abnormality, Imaging-based
· Hydronephrosis on ultrasound
· Hydronephrosis on intravenous pyelogram (IVP)
· Hydronephrosis on cross-axial imaging (CT or MRI)
· Kidney scar on nuclear medicine scan
· Kidney scar on cross-axial imaging (CT or MRI)
· Kidney scar on ultrasound
· Other
· Functional abnormality, Imaging-based
· Low GFR by DTPA scan
· Low GFR by EDTA scan
· Low GFR by MRI
· Other
· Functional Abnormality, Blood/Serum-based
· Low creatinine-based eGFR
· Low cystatin-C-based eGFR
· Low GFR by iohexol clearance
· Low GFR by iothalamate clearance
· Low GFR by inulin clearance
· Other
· Functional Abnormality, Urine-based
· 24-h urine creatinine clearance
· Other
· Other
· Unclear definition


Risk of bias of individual studies:
Given that a scoping review is being performed in order to assess the presence/absence of a definition of an outcome, and not the findings related to that outcome, risk of bias in individual studies is not applicable. We will therefore not use a tool such as the Newcastle-Ottawa Scale (NOS) or the Cochrane Collaboration tool for this study. 

Data Synthesis
Tables will be used to demonstrate characteristics of each study included.  The frequency with which each defined outcome is identified in the literature will be depicted in table format. Subgroup analyses will be performed based on patient characteristics of each study (pediatric vs adult patients, etc), and study type to demonstrate variation in definition based on these variables. A meta-analysis will not be possible based on the study goal and outcomes measured. Additionally, a qualitative synthesis with be included to describe the included studies and relationships between studies. 

Meta-bias(es)
Meta-bias will not be assessed given that publication bias and outcome reporting bias are not relevant to the purpose of the study. 
	 
Confidence in Cumulative Evidence
Formal assessment of quality of evidence is not relevant to this study. 
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Appendix 1: PubMed Search Strategy

	Database
	Search strategy
	Number of results

	PubMed
9/19/20
Search 1
	(“spina bifida”[title] OR “spinal dysraphism”[title] OR myelomeningocele[title] OR “neural tube defect*”[title]) AND (“chronic kidney disease” OR hydronephrosis OR “kidney function*” OR “renal function*” OR “kidney dysfunction” OR “kidney failure” OR “renal failure” OR “end-stage renal disease” OR nephropathy OR “renal insufficiency”) AND (definition or define or defined OR “vesicoureteric reflux” OR “Cystatin C” OR CysC OR “Glomerular Filtration Rate” OR creatinine OR “99mtechnetium dimercapto-succinic acid renal scan*” OR “99mTc DMSA renal scan*” OR “renal scarring” OR biomarker*) NOT (animal*[title] OR mouse[title] OR mice[title] OR rodent*[title] OR rat[title] OR rats[title] OR hamster*[title] OR rabbit*[title])
	66

	9/19/20
Search 2
	((“Spinal Dysraphism”[majr] OR “Meningomyelocele”[majr] OR “Neural Tube Defects”[majr]) AND (“Kidney/physiopathology”[mesh] OR “Kidney Diseases”[mesh] OR “Kidney Failure, Chronic”[mesh] OR “Renal Insufficiency, Chronic”[mesh]) AND (“Chromium Radioisotopes”[mesh] OR Cystatins[mesh] OR “Edetic Acid”[mesh] OR Creatinine[mesh] OR “Technetium Tc 99m Dimercaptosuccinic Acid”[mesh] OR “Kidney Cortex Necrosis”[mesh] OR “Glomerular Filtration Rate”[mesh] OR “Kidney Function Tests”[mesh] OR “Diagnostic Techniques and Procedures”[mesh])) NOT (“Meckel-Gruber syndrome”[title] OR “Meckel-Gruber’s syndrome”[title] OR “Meckel syndrome”[title] OR “Meckel’s syndrome”[title] OR "Meckel syndrome type 1"[Supplementary Concept] OR “Nephrolithiasis”[MeSH] OR “Hypophosphatemia”[MeSH] OR “Kidney Neoplasms”[MeSH] OR “Fetal Diseases”[MeSH] OR “Prenatal Diagnosis”[MeSH]) NOT (case reports[Publication Type]) NOT (animal*[title] OR mouse[title] OR mice[title] OR rodent*[title] OR rat[title] OR rats[title] OR hamster*[title] OR rabbit*[title])
	95

	9/19/20
Search 3
	(("spina bifida"[Title] OR “spinal dysraphism”[Title] OR myelomeningocele[Title] OR meningomyelocele[Title] OR meningocele[Title] OR “meningocystocele”[Title] OR "bifid spine"[Title] OR "spinal bifida"[Title] OR "neural tube defects"[Title] OR Spinal dysraphism[MeSH]) AND ("Renal Insufficiency”[MeSH] OR "Renal Insufficiency, Chronic"[MeSH] OR "Kidney Failure, Chronic"[MeSH] OR “renal insufficiency”[title] OR kidney[Title] OR dialysis[Title] OR “renal replacement”[Title] OR “renal substitution”[Title] OR “chronic kidney disease”[Title] OR renal[Title] OR kidneys[Title] OR "renal function"[Title] OR "renal functioning"[Title] OR “renal disease”[Title] OR creatinin[Title] OR creatinine[Title] OR kreatinine[Title] OR kreatinin[Title] OR eGFR[Title] OR “glomerular filtration rate”[Title] OR Cockroft-Gault[Title] OR renography[Title] OR renogram[Title] OR hydronephrosis[Title] OR renal scintigraphy[Title] OR “renal scar”[Title] OR “renal scarring”[Title] OR “renal damage”[Title] OR hydronephrosis[Title] OR “renal reflux”[Title]) NOT (“Meckel-Gruber syndrome”[title] OR “Meckel-Gruber’s syndrome”[title] OR “Meckel syndrome”[title] OR “Meckel’s syndrome”[title] OR "Meckel syndrome type 1"[Supplementary Concept] OR “Nephrolithiasis”[MeSH] OR “Hypophosphatemia”[MeSH] OR “Kidney Neoplasms”[MeSH] OR “Fetal Diseases”[MeSH] OR “Prenatal Diagnosis”[MeSH])) NOT (case reports[Publication Type]) NOT (animal*[title] OR mouse[title] OR mice[title] OR rodent*[title] OR rat[title] OR rats[title] OR hamster*[title] OR rabbit*[title])
	115

	9/19/20
Search 4
	(“Kidney/physiopathology”[majr] OR “urinary tract/abnormalities”[majr] AND (“myelomeningocoele”[title] OR “myelomeningocele”[title])) NOT (animal*[title] OR mouse[title] OR mice[title] OR rodent*[title] OR rat[title] OR rats[title] OR hamster*[title] OR rabbit*[title])
	8

	9/19/20
Search 5
	(("hydronephrosis"[majr] OR "Kidney/diagnostic imaging"[majr] OR “upper tract”[title]) AND "neural tube defects"[majr]) NOT (animal*[title] OR mouse[title] OR mice[title] OR rodent*[title] OR rat[title] OR rats[title] OR hamster*[title] OR rabbit*[title])
	50

	9/19/20
Search 6
	(#1 OR #2 OR #3 OR #4 OR #5) NOT ("Meckel-Gruber syndrome"[title] OR "Meckel-Gruber’s syndrome"[title] OR "Meckel syndrome"[title] OR "Meckel’s syndrome"[title] OR "Meckel syndrome type 1"[Supplementary Concept] OR genes[title] OR "Meckel syndrome type 3"[Supplementary Concept] OR ureter*[title] OR "Nephrolithiasis"[MeSH] OR "Hypophosphatemia"[MeSH] OR "Kidney Neoplasms"[MeSH] OR "Fetal Diseases"[MeSH] OR "Prenatal Diagnosis"[MeSH]) NOT (case reports[Publication Type])
	209

	9/19/20
Search 7

	(("spina bifida"[Title] OR "spinal dysraphism"[Title] OR myelomeningocele[Title] OR "neural tube defect*"[Title] OR "neurogenic bladder"[title] OR myelodysplasia[title]) AND ("chronic kidney disease" OR hydronephrosis OR "kidney function*" OR "renal function*" OR "kidney dysfunction" OR "kidney failure" OR "renal failure" OR "end-stage renal disease" OR "end-stage kidney disease" OR nephropathy* OR "renal insufficiency" OR "upper tract" OR "urinary tract" OR "vesicoureteric reflux" OR "Vesico-Ureteral Reflux" OR "renal damage" OR "kidney damage" OR ("lower urinary tract" OR LUTD) AND neurogenic)) AND ("Cystatin C" OR CysC OR cystatin-c OR cys-c OR cystatin* OR "Glomerular Filtration Rate" OR creatinine OR biomarker* OR egfr OR "epidermal growth factor receptor") AND (ultrasound OR ultrasonography OR "dmsa scan*" OR "dimercaptosuccinate acid renal scan*" OR "dimercapto-succinic acid renal scan*" OR "DMSA renal scan*" OR "Tc-99m dimercaptosuccinic acid scintigraph*" OR "Tc-99m-DMSA scintigraph*" OR iohexol OR iothalamate OR dtpa OR mri OR sonography OR sonographic OR "scintillation studies" OR mru OR "magnetic resonance imaging" OR "magnetic resonance ultrasound" OR urography OR urodynamic* OR renogram OR "renal scar" OR "renal scarring" OR diagnostic*)) NOT ("Meckel-Gruber syndrome"[title] OR "Meckel-Gruber’s syndrome"[title] OR "Meckel syndrome"[title] OR "Meckel’s syndrome"[title] OR "Meckel syndrome type 1"[Supplementary Concept] OR genes[title] OR "Meckel syndrome type 3"[Supplementary Concept] OR ureter*[title] OR "Nephrolithiasis"[MeSH] OR "Hypophosphatemia"[MeSH] OR "Kidney Neoplasms"[MeSH] OR "Fetal Diseases"[MeSH] OR "Prenatal Diagnosis"[MeSH]) NOT (case reports[Publication Type]) NOT (animal*[title] OR mouse[title] OR mice[title] OR rodent*[title] OR rat[title] OR rats[title] OR hamster*[title] OR rabbit*[title])
	27

	9/19/20
Search 8
	(("Spinal Dysraphism"[majr] OR "Meningomyelocele"[majr] OR "Neural Tube Defects"[majr]) AND ("Kidney/physiopathology"[mesh] OR "Kidney Diseases"[mesh] OR "Kidney Failure, Chronic"[mesh] OR "Renal Insufficiency"[mesh] OR "Vesico-Ureteral Reflux"[mesh] OR Hydronephrosis[mesh] OR "Urological manifestations"[mesh]) AND ("Chromium Radioisotopes"[mesh] OR Cystatins[mesh] OR "Edetic Acid"[mesh] OR Creatinine[mesh] OR "Technetium Tc 99m Dimercaptosuccinic Acid"[mesh] OR "Kidney Cortex Necrosis"[mesh] OR "Glomerular Filtration Rate"[mesh] OR "Kidney Function Tests"[mesh]) AND ("Diagnostic Techniques and Procedures"[mesh])) NOT ("Meckel-Gruber syndrome"[title] OR "Meckel-Gruber’s syndrome"[title] OR "Meckel syndrome"[title] OR "Meckel’s syndrome"[title] OR "Meckel syndrome type 1"[Supplementary Concept] OR "Meckel syndrome type 3"[Supplementary Concept] OR ureter*[title] OR "Nephrolithiasis"[MeSH] OR "Hypophosphatemia"[MeSH] OR "Kidney Neoplasms"[MeSH] OR "Fetal Diseases"[MeSH] OR "Prenatal Diagnosis"[MeSH]) NOT (case reports[Publication Type]) NOT (animal*[title] OR mouse[title] OR mice[title] OR rodent*[title] OR rat[title] OR rats[title] OR hamster*[title] OR rabbit*[title])
	38

	9/19/20
Search 9
	(("spina bifida"[Title] OR "spinal dysraphism"[Title] OR myelomeningocele[Title] OR meningomyelocele[Title] OR meningocele[Title] OR "meningocystocele"[Title] OR "bifid spine"[Title] OR "spinal bifida"[Title] OR "neural tube defects"[Title] OR Spinal dysraphism[MeSH]) AND ("Renal Insufficiency"[MeSH] OR "Renal Insufficiency, Chronic"[MeSH] OR "Kidney Failure, Chronic"[MeSH] OR "Vesico-Ureteral Reflux"[mesh] OR Hydronephrosis[mesh] OR hydronephrosis[Title] OR "Urological manifestations"[mesh] OR "renal insufficiency"[title] OR kidney[Title] OR dialysis[Title] OR "renal replacement"[Title] OR "renal substitution"[Title] OR "chronic kidney disease"[Title] OR renal[Title] OR kidneys[Title] OR "renal function"[Title] OR "renal functioning"[Title] OR "renal disease"[Title]) AND (creatinin[Title/abstract] OR creatinine[Title/abstract] OR kreatinine[Title/abstract] OR kreatinin[Title/abstract] OR eGFR[Title/abstract] OR "glomerular filtration rate"[Title/abstract] OR Cockroft-Gault[Title/abstract] OR renography[Title/abstract] OR renogram[Title/abstract] OR renal scintigraphy[Title/abstract] OR "renal scar"[Title/abstract] OR "renal scarring"[Title/abstract] OR "renal damage"[Title/abstract] OR "renal reflux"[Title/abstract])) NOT ("Meckel-Gruber syndrome"[title] OR "Meckel-Gruber’s syndrome"[title] OR "Meckel syndrome"[title] OR "Meckel’s syndrome"[title] OR "Meckel syndrome type 1"[Supplementary Concept] OR genes[title] OR "Meckel syndrome type 3"[Supplementary Concept] OR ureter*[title] OR "Nephrolithiasis"[MeSH] OR "Hypophosphatemia"[MeSH] OR "Kidney Neoplasms"[MeSH] OR "Fetal Diseases"[MeSH] OR "Prenatal Diagnosis"[MeSH]) NOT (case reports[Publication Type]) NOT (animal*[title] OR mouse[title] OR mice[title] OR rodent*[title] OR rat[title] OR rats[title] OR hamster*[title] OR rabbit*[title])
	50

	9/19/20
Search 10
	(("Spinal Dysraphism/physiopathology"[Majr] OR "Spinal Dysraphism/complications"[Majr]) AND neurogenic) AND (ultrasound OR ultrasonography OR "dmsa scan*" OR "dimercaptosuccinate acid renal scan*" OR "dimercapto-succinic acid renal scan*" OR "DMSA renal scan*" OR "Tc-99m dimercaptosuccinic acid scintigraph*" OR "Tc-99m-DMSA scintigraph*" OR iohexol OR iothalamate OR dtpa OR mri OR sonography OR sonographic OR "scintillation studies" OR mru OR "magnetic resonance imaging" OR "magnetic resonance ultrasound" OR urography OR urodynamic* OR renogram OR "renal scar" OR "renal scarring" OR diagnostic*)) NOT ("Meckel-Gruber syndrome"[title] OR "Meckel-Gruber’s syndrome"[title] OR "Meckel syndrome"[title] OR "Meckel’s syndrome"[title] OR "Meckel syndrome type 1"[Supplementary Concept] OR genes[title] OR "Meckel syndrome type 3"[Supplementary Concept] OR ureter*[title] OR "Nephrolithiasis"[MeSH] OR "Hypophosphatemia"[MeSH] OR "Kidney Neoplasms"[MeSH] OR "Fetal Diseases"[MeSH] OR "Prenatal Diagnosis"[MeSH]) NOT (case reports[Publication Type]) NOT (animal*[title] OR mouse[title] OR mice[title] OR rodent*[title] OR rat[title] OR rats[title] OR hamster*[title] OR rabbit*[title])
	90

	9/19/20
Search 11
	(("spina bifida"[title] OR "spinal dysraphism"[title] OR myelomeningocele[title] OR "neural tube defect*"[title] OR "Spinal Dysraphism"[majr] OR "Meningomyelocele"[majr] OR "Neural Tube Defects"[majr]) AND ("chronic kidney disease"[title] OR cdk[title] OR hydronephrosis[title] OR "kidney function*"[title] OR "renal function*"[title] OR "renal scarring"[title] OR "kidney dysfunction"[title] OR "kidney failure"[title] OR "renal failure"[title] OR "end-stage renal disease"[title] OR nephropathy[title] OR "renal insufficiency"[title] OR "Kidney/physiopathology"[majr] OR "Kidney Diseases"[majr] OR "Kidney Failure, Chronic"[majr] OR "Renal Insufficiency, Chronic"[majr] OR "Glomerulonephritis"[majr]) AND (ultrasound OR ultrasonography OR "dmsa scan*" OR "dimercaptosuccinate acid renal scan*" OR "dimercapto-succinic acid renal scan*" OR "DMSA renal scan*" OR "Tc-99m dimercaptosuccinic acid scintigraph*" OR "Tc-99m-DMSA scintigraph*" OR iohexol OR iothalamate OR dtpa OR mri OR sonography OR sonographic OR "scintillation studies" OR mru OR "magnetic resonance imaging" OR "magnetic resonance ultrasound" OR urography OR urodynamic* OR renogram OR "renal scar" OR "renal scarring" OR diagnostic*)) NOT ("Meckel-Gruber syndrome"[title] OR "Meckel-Gruber’s syndrome"[title] OR "Meckel syndrome"[title] OR "Meckel’s syndrome"[title] OR "Meckel syndrome type 1"[Supplementary Concept] OR genes[title] OR "Meckel syndrome type 3"[Supplementary Concept] OR ureter*[title] OR "Nephrolithiasis"[MeSH] OR "Hypophosphatemia"[MeSH] OR "Kidney Neoplasms"[MeSH] OR "Fetal Diseases"[MeSH] OR "Prenatal Diagnosis"[MeSH]) NOT (case reports[Publication Type]) NOT (animal*[title] OR mouse[title] OR mice[title] OR rodent*[title] OR rat[title] OR rats[title] OR hamster*[title] OR rabbit*[title])
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