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ABNORMALITIES OF RENAL POSITION'
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DILATED URINARY TRACTS

TOP TIPS FOR SCANNING



NEONATE/INFANT RENAL US MORPHOLOGY

*FOETAL LOBULATION
*RENAL CORTEX MORE ECHOGENIC (=LIVER/SPLEEN)
*PROMINENT HYPOECHOIC PYRAMIDS

*PAUCITY OF RENAL SINUS FAT







TRANSIENT MEDULLARY ECHOGENICITY

* |T1S THOUGHT RELATED TO TAMM-HORSFALL PROTEIN

* (CAST DEPOSITION IN TUBULES

* USUALLY HEALTHY TERM BABIES

* NORMALISES WITHIN 6-8 DAYS OF LIFE

* MAY FIND SOME ECHOGENIC MATERIAL IN THE BLADDER
e TIP: FOLLOW UP ULTRASOUND






LI U ) LA ) .. e
» o.o.o.o .o o.o.o.o . eon o.o.o.t.o.o - . onon ..,.Q.Q.O.Q.Q‘O' :

.0...0....




ADULT PATTERN BY 7 MONTHS:

D
Rt Kidney

RENAL CORTEX < LIVER/SPLEEN

RENAL SINUS > LIVER

MEDULLAE REMAIN HYPOECHOIC, LESS PROMINENT

JUNCTIONAL PARENCHYMAL DEFECT: NOT A SCAR



ABNORMALITIES OF RENAL SIZE




SIZE MATTERS

e RENAL SIZE: ROUTINE USE OF NORMOGRAMS
* NEONATAL SIZE ABOUT 10MM FOR 10 WEEKS GESTATION
* EXCEPTIONS: SOLITARY & DUPLEX KIDNEY
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AUTOSOMAL RECESSIVE POLYCYSTIC KIDNEY
DISEASE: ARPKD

* VARIABLE AGE AT PRESENTATION

* NEONATAL PRESENTATION; SEVERE RENAL INVOLVEMENT OFTEN FATAL
- HISTORY OF OLIGOHYDRAMNIOS

* LATER PRESENTATIONS: LIVER FIBROSIS, LIVER BILIARY DILATATION (CAROLI'S DISEASE) MORE
COMMON



TOP TIPS:

e COLOUR DOPPLER — IS THERE RENAL VEIN FLOW?
* ARE THERE ANY CYSTS¢
 THE ABSENCE OF MACROSCOPIC CYSTS DOESN'T EXCLUDE POLYCYSTIC KIDNEY DISEASE

* HERE THE KIDNEYS ARE BRIGHT BECAUSE OF THE MULTIPLE REFLECTIVE INTERFACES OF THE
IIGINGIGA RN
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Pediatric Kidney Size Percentile Calculator

contributed by Michal Kulon, MD on 9/15/2015

Year Month Day

Date of Scan-[2024 |12 |3 |
Date o Birtn [2004 _J12__ |2
R Pediatric Kidney Size Percentile Calculator

| calculate Percentile |

contributed by Michal Kulon, MD on 9/15/2015

For age of 0 years 0l months 0 days, the average kidney length is 443 cm and standard devi is 0.29 em
Right kidney length of 8 cm corresponds to 100 percentile (12.36 standard deviations above the mean).
Left kidney length of 7 cm corresponds to 100 percentile (8 9 standard deviations above the mean)

Year IMonth Day

+ PGY2 Pediatrics Vacancy Nov 20, 2024 -

+ PGY-2 Radiation Oncology Opening Nov 18, 2024 D ate D f S Ca n - 2024 12 3
+ PGY.2 Internal Medicine Open Position Nov 15, 2024 .

+ PGY-2 Family Medicine Vacancy Nov 11, 2024 Date [}f B|[th: 2D24 12 3
+ PGY.2 Emergency Medicine Opening Nov 11, 2024

*

More Open Resi and Fi p Positions ... nght I-{idne}-'j 8 cm
Normal Renal Length vs. Age

*4 Left Kidney:|7 cm

’ | Calculate Percentile |
. For age of 0 years 0 months 0 days, the average kidney length is 4.43 cm and standard deviation is 0.2% cm.

Right kidney lenath of 8 cm corresponds to 100 percentilz (12.36 standard deviations above the mean).

== Measured Mean of Longest Lengths, binned

s ——Massurea Stancra Deviton, e Left kidney length of 7 cm corresponds to 100 percentile (5.9 standard deviations above the mean).

Centimeters

Galculated Mean of Longest Lengths
== Calculated Standard Deviation
4 m Jpper Bound (95th percentile)
Lower Bound (5th percentile)

2
]
0
0 2 4 6 8 10 12 14 16 18 20

Years

Methods

Normal range data based on "Sonographic Assessment of Renal Length in Normal Children” AJR 142:467-469, March 1984
Source data consisis of 203 patients under 13 years old. However, this population is divided into numerous age intervals, with each interval containing relatively
few patients (4 to 54). This yields good overall regression. but relatively poor statistical quality within some of the individual age intervals, lsading to several
spurious results such as the mean kidney size within the 15-16 year old group being apparently larger than for the older ages of 16-17 year old
This calculator smooths out the spurious resulis by performing multiple linear regressions, each linear regression centered at the age of interest, spanning
relatively short age range. Exceptions are made for youngest and oldest age groups, where it not possible to center the linear regression, and also for ages under
3 years old, where linear regression over several years is not appropriate due to the curvature of the data for this age range. In calculating regression, higher
weight is given to the age inteval containing more patients.

© Ages 010 1 month linear regression spans age 0 1o 1 month

o Ages 1 month ta 3 years old: linear regression spans +i- 1 age intervals

© Ages 310 17: linsar regrassion spans 5 year interval centerad at the 1-year age interval of interest (i s. +/- 2 ags intervals)

o Ages 17 to 19: linear regression spans 4 year interval 15 to 19 years old
« Calculation of percentiles assumes non-skewed, approximately normal distribution, and that the mean approximately equals the median.

Additional Resources

« Multivariate kidney size percentile calculator requiring age. gender. ethnicity, height, and weight.

Terms of Use and Notices. Copyright © 2015 - 2016 Radiology Universe Institute, a public benefit corporation
Content Editor. Michal Kulon. MD
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Renal Vein Thrombosis
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Left Kidney



L Kidney

MULTICYSTIC DYSPLASTIC KIDNEY
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PELVIC KIDNEY

CROSSED FUSED ECTOPIA






TOP TIP:

Always be 100% sure
you've seen the
whole lower pole.

Check the midline.
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DILATED URINARY TRACTS

* THINK LIKE A PLUMBER: FOLLOW THE FLOW!
e ALSO THINK: WHAT DOES THE TREATING DECISION-MAKER NEED TO KNOW¢



www.modernheal.com

main vein
to the heart
carries
cleaned
blood

right kidney

ureter
carries
urine

bladder
collects
urine

muscle to
keep bladder
closed

urethra

main artery
from heart

brings blood
with wastes

left kidney

ureter

nerve that tells
brain the
bladder is full

nerve that tells
bladder to open




THE DILATED SYSTEM

OBSTRUCTION TO BLADDER OUTFLOW- EG POSTERIOR URETHRAL VALVES

LEAKY VESICO-URETERIC JUNCTION: REFLUX

OBSTRUCTION AT PELVI-URETERIC JUNCTION: PUJO

SOMETHING BLOCKING URINARY PASSAGE ALONG THE WAY, EG URETERIC CALCULUS

THE BLADDER MUSCLE ISN'T RECEIVING THE SIGNALS TO VOID: THE NEUROPATHIC BLADDER



BLADDER
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BLADDER I



Scan low, fry to show a dilated
posterior urethra: Keyhole sign

Try transperineal view with a linear
probe
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R Kidney

TS R Kidney |



POSTERIOR URETHRAL VALVES:

DILATED BLADDER
DILATED URETER(S)
DILATED KIDNEY LEFT

DECOMPRESSED KIDNEY RIGHT,
WITH

URINOMA

MAY HAVE ASSOCIATED RENAL
DYSPLASIA

TREATMENT: ENDOSCOPIC VALVE
ABLATION



THE LEAKY VESICO-URETERIC JUNCTION :VUR

« NEONATES: DILATED KIDNEY AND URETER
e (OFTEN- RECURRENT UTI
e DILATATION MAY BE INTERMITTENT, ABSENT OR MILD



5 YEAR OLD WITH RECURRENT UTI




Left Kidney



Right Kidney PRONE
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Dynamic Images Summed Image

12/01/2023
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Treated with
Deflux



DEFLUX TREATMENT

e "NASHA/DX IS A STERILE, HIGHLY VISCOUS GEL OF DEXTRANOMER MICROSPHERES (60 MG/M
IN A CARRIER GEL OF NON-ANIMAL STABILIZED HYALURONIC ACID (15 MG/ML), CONSTITUTING A
BIOCOMPATIBLE AND BIODEGRADABLE IMPLANT."

* DEFLUX.COM



Review

Non-Animal Stabilized Hyaluronic
Acid/Dextranomer Gel (NASHA/Dx,
Deflux) for Endoscopic Treatment of
Vesicoureteral Reflux: What Have We

Learned Over the Last 20 Years?

Andrew J. Kirsch, Christopher S. Cooper, and Goran Lackgren

Non-animal stabilized hyaluronic acid/dextranomer gel (Deflux; NASHA/Dx) was developed as a treatment for vesi-
coureteral reflux (VUR) in the 1990s. To mark 20 years since the US approval of this agent, we reviewed its properties,
best practice for application, and the available clinical safety and efficacy data. Long-term or randomized, controlled stud-
ies of treatment with NASHA/Dx have reported VUR resolution rates of 59%—100% with low rates of febrile urinary
tract infection post-treatment (4%—25%), indicating long-term protection of the kidneys. An individualized approach
VUR management is advocated, and NASHA/Dx is a viable option for many patients requiring intervention. UROL-
OGY 157: 15-28, 2021. © 2021 Elsevier Inc.




*Look at the vesico-ureteric
junction

*Change the depth to allow
you fto see the pelvic ureters




PARTIALLY DILATED: DUPLEX COMPLICATED







At fluoroscopic MCUG:

vesico-ureteric reflux.
Obstruction at VUJ

No






TREATMENT

e TREAT INFECTION, NEPHROSTOMY IF NECESSARY
* ELECTIVE HEMINEPHRECTOMY AND UPPER MOIETY URETERECTOMY
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RENOGRAM

RENOGRAM
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Difterential Function

Left 52 %
Right 48 %

Time to Peak

Left 28.50 minutes
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o LKidney

Post pyeloplasty
follow up



* BLADDER — FILLING,WALL, VOIDING
* URETERIC ORIFICES — POSITION, URETEROCOELE
» DISTAL URETERS DILATED?

* DILATED: RENAL PELVIS, CENTRAL, PERIPHERAL
CALYCES

WHAT TO LOOK FOR:

* TRANSVERSE INTRARENAL PELVIS DIAMETER

e UROTHELIAL THICKENING

* URINARY DEBRIS OR STONES

* PARENCHYMA: ECHOGENICITY, THINNING, CYSTS
« COMPARISON WITH PRIOR IMAGING

* SIGNS OF INTERVENTION: DEFLUX, URETERIC STENT,
PYELOPLASTY




Pediatric Radiology (2022) 52:740-751
hitps://doi.org/10.1007/s00247-021-05263-w

NEONATAL IMAGING

2021 update on the urinary tract dilation (UTD) classification system:

clarifications, review of the literature, and practical suggestions

Hiep T. Nguyen' - Andrew Phelps? - Brian Coley® - Kassa Darge® - Audrey Rhee® - Jeanne S. Chow®

Received: 30 March 2021 / Revised: 21 Novembser 2021 / Accepted: 10 December 2021 7 Published online: 4 January 2022
& The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2021




PELVIS smooth contour

Dilation of renal pelvis TRANSVERSE

PLANE

CENTRAL branching contour

of renal pelvis
Calyceal with fluid leading

Dilation towards pyramids

cupping
of fluid around

PERIPHERAL pyramid tips

Calyceal

Dilation ballooned
peripheral
calyces

SuUrement
at the junction of the infra-
) the intrarenal anc
calyceal dilation
with urinary ira

1 ble: therefore, it is *ptable in anien: 3
the largest renal pelvis diameter, even if it i5 extrarznal

bladder abnormality or oligohvdrammnios




CONCLUSION

*  ANATOMY RULES

* SIZE MATTERS

« POSITION AND SHAPE
e THE DILATED SYSTEMS

* SYSTEMATIC ANALYSIS
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