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Presentation Notes
Good morning.  I appreciate those of you staying to the end on the last day of the conference.  I am one of the 2 local Pediatric Urologists and I want to thank the organizing committee for inviting me to speak with you today on the clinical management of congenital UPJ obstruction, and you will see soon why I have quotations around the word “obstruction”.


e None
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I have no disclosures to report


1. Understand why Pediatric Urologists do not
operate on all UPJ “obstruction”

2. Know the role of diuretic renography in the
clinical approach to congenital HN

3. Know of helpful information to include in
diuretic renogram report
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My objectives are that at the end of this presentation you will understand why…, know the role… and also be aware of the information that we…


« We used to, but then we learned that we
didn’t have to

* Congenital UPJ “obstruction” 1s usually
NOT obstructed
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The first question to address is “Why don’t we operate on all the young children that you report to us as having “UPJ Obstruction”?  Well, we used to, but then we learned that we didn’t have to, as it became apparent that the diagnosis of UPJ “obstruction” in the neonate, was rarely truly obstructive


* Prior to routine antenatal US...

— Definition of UPJ “obstruction” in childhood:
 Flank pain
* Hydronephrosis
* Prolonged drainage curve
* Symptoms resolves with pyeloplasty
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Well, if that is the case, then why do we keep calling it obstructed?  That answer lies in the history, which those of you who weren’t working in the 1980’s may not be aware of.  Prior to the routine use of antenatal ultrasound, UPJ Obstruction in childhood was defined the same as it is in adults.  It was defined by the presentation of flank pain and hydronephrosis that was associated with a prolonged drainage curve, and the symptoms resolved with pyeloplasty


 1980’°s: Onset of routine antenatal US...

— “Near epidemic of fetal and newborn HN koff 2008
e 15% w/ mod or severe Antenatal Hydronephosis

— Presentation and prevalence of childhood HN changed
dramatically, but the definition changed minimally

— Clinical definition of UPJ “obstruction” in heonate:

* Hydronephrosis
* Prolonged drainage curve
 Signs resolve with pyeloplasty
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With the onset of routine antenatal US the presentation and prevalence of hydronephrosis in child changed dramatically.  My colleague writes that there was “near epidemic of fetal and newborn hydronephrosis”.  ANH is the most common fetal anomaly, seen in 0.25% of pregnancy.  15% of these had moderate or severe HN and many of these had prolonged drainage curves.  However, in spite of the different presentation and prevelence, the old definition stuck, minus the flank pain.  


* Early 1980’s thinking:

— “Newborns with severe obstruction often have
marked improvement following correction;
therefore early diagnosis and operation 1s
important” Murphy 1984
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So the thinking at the time was just this…


* Late 1980’°s: Natural history raises doubt
about the diagnosis of “obstruction”

— Koff 2000: -Function improves or remains stable in
78% of kidneys with moderate or severe HN

 Contradicts assumption that significant obstruction
should result in loss of function

— Koff 2000: -Up to 60% neonates w/ severe ANH &
T2 resolve spontanecously

e Improvements seen similar in both operated and
observed kidneys
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However, as with many conditions, people started to ask whether surgery was really necessary.   The person accredited for doing most of the work in determining the natural history of neonatal hydronephrosis is my colleague Dr. Stephen Koff from Columbus Ohio.  He showed that if you initially observed all of these moderately or severely hydronephrotic kidneys, regardless of initial function or T1/2 – 78% would have improved or stable renal function over time.   This contradicted the widespread belief that if a kidney is significantly obstructed, you are going to see deterioration of function.  Additionally, he noted that the good results that surgeons were seeing post pyeloplasty (which was considered justification for doing the surgery) were likely to occur just with observation.  


e Koff 1987: Revised definition of “obstruction”

— Obstruction: “any restriction to urinary outflow
that left untreated will damage the kidney”

— We starting calling the condition Congenital
“Hydronephrosis”
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That knowledge made it necessary for us to change our definition of obstruction to that of “any 			.  Now, I don’t find this diagnosis very helpful as it has to be applied retrospectively.  


* Goals for management of congenital
hydronephrosis

— Determine who is at risk for damage and observe
closely and intervene before the damage 1s
permanent

— Determine who 1s a low risk of damage and limit
unnecessary tests/intervention
* We are still looking for the perfect test to
determine whose HN will lead to damage so
we can perform pre-emptive pyeloplasty
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However, it has caused us to set our clinical goals to determining who is at risk for damage, and observe them closely so we can intervene before the damage is permanent, and also to determine who is at low risk so we can limit the amount of unnecessary tests and intervention, because in case you haven’t noticed, parents HATE watching their children go through diuretic renography, and the radiation isn’t negligible.  Unfortunately, in all this time, we have yet to find a perfect test to determine whose HN will lead to damage so we can perform pre-emptive pyeloplasty.  


 Indication of renal damage
— Differential Renal Function (DRF) <40%
— ADRF > 10%
— Worsening hydronephrosis

* Abdominal/Flank Pain +/or Vomiting
* Recurrent pyelonephritis
* Renal calculi

* Hypertension
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Work continues to be done to try to find that perfect test, but until then, we follow closely for markers of renal damage to determine if intervention is required.  The most commonly quoted indicators for intervention are:  Not everyone follows these though.  The work of Steve Koff showed that even with an initial DRF of 15%, spontaneous improvement could occur, and some urologists may want to get a second scan prior to intervening, so they can see 2 points in the curve.  A drop of >10% DRF during observation is a strong indicator of damage, but some would consider a drop of 5% indicative of damage.  Finally, while a progressing HN would seem a sign of things going in the wrong direction, we know that uncontrolled variables during US, like hydration status and bladder fullness, will cause variations in the degree of hydronephrosis that one sees at any given time.  


* By definition, the “obstruction” must lead to
renal damage

— Koff 2000: Function improves or remains stable in
78% of kidneys with moderate or severe HN

— Amarante 2003: There are children followed non-
operatively for >2 yrs (2-6 yrs), with ongoing HN
& 1T'2, but no deterioration in DRF
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So, before I go into the actual clinical management of Congenital UPJO, I wanted to spend a little bit more time answering why a prolonged T1/2 is not a good indicator for intervention.  As I mentioned, the current definition of obstruction suggests that it has to result in renal damage if left untreated, and yet Koff noted that up to 78% do not lose function over time; however in this group, the majority also had improvement of their HN and drainage times by the age of 2.  However, since then we have been able to identify a number of children followed for more than 2 years now, who have had no improvement in their “obsructed” drainage or severe HN and yet they still have normal differential renal function.  I have a number of kids like this, and some of them are getting old enough that I am going to have to figure out what kind of follow-up if any that they are going to need when they are too old to be followed in my clinic.  The point is, there are some kidneys that appear completely unbothered by a persistent prolonged T1/2.  You have to wonder how that can be? 


e Vanability 2° Technical Factors
Inadequate hydration
Inadequate bladder drainage

Variability in T calculation

= » b=

Effects of gravity on dilated renal pelvis
— Minimized by Protocol Standardization

ONE UNIVERSITY. MANY FUTURES.

UNIVERSITY
oF MANITOBA



Presenter
Presentation Notes
Now we all know that there are a number of variables that can influence the interpretation of diuretic renography.  Those include the technical factors of 1, 2, 3, and 4, but most of these are minimized by using standardized protocols, or what we call the “tempered renogram”.  


e Vanability 2° Physiological Factors

— Decreased and Immature renal function
— Response to tracer
— Response to diuretic
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Other factors are physiological, like the impact of decreased renal function, or an immature kidney. However, that still doesn’t explain why a severely hydronephrotic kidney that drains poorly- does not have an obstruction to flow.  It was also a hard sell to parents and their primary care physicians to say that in spite of things looking terrible on US, and renography reporting “high grade obstruction”, we are not going to intervene.  




e Variability 2° Anatomical Factors

— Renal pelvis of young kidney is very compliant
and distensible

« Isotope dilution provides explanation for 1T 72 in non-
obstructed kidney
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That is why I was very appreciative of this article published in the urological literature in 2005, again by Steve Koff, giving a plausible explanation for why an “unobsructed” hydronephrotic kidney would have an elevated T1/2, based on anatomical factors unique to the young kidney.   He did this by performing US just before and then during diuretic renography, and felt that isotope dilution, not obstruction was the explanation of the elevated T1/2.  


Pre-diuresis
X -Assume equal tracer into each kidney
" Tracer diluted 10x with initial excretion
1 ml ~ 10ml
Post-diures -With diuresis pelvis size 1 by 85% in both

-Tracer diluted further

-Assume equal rate of drainage from UPJ
-10x longer to reach T2

-Distention most dramatic under age 2 years
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Very simply, this is what his study stated.  Based on pre diuresis US, if you have normal kidney and a HN kidney, the normal one will have a pelvis volume of around 1ml, and the HN one 10ml.  Assuming both function equally, then both should have equal amounts of tracer excreted into the pelvis.  Therefore, with initial excretion you are going to have dilution of the tracer in the HN kidney by 10 fold.   Following diuresis, US showed that both of these pelvices increase in size by close to 90%.  This caused the tracer to be diluted into 2 ml in the normal kidney and 19ml in the HN one.  Using this model, if both UPJs are unobstructed and drain at an equal rate, you can see why it would take 10x longer for ½ the tracer to clear from the HN kidney.  This pelvic distention was most exaggerated in the kids less than 2 years of age.  
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So, knowing all that, lets move onto the clinical management of this condition.  Remember now that the goal of clinical management is try to identify who is at risk, so we can both avoid over treating and under treating/investigation this condition.  I am going to share with you my treatment protocol, but just as I’ve shown you that not everyone agrees on the determinants of “damage”, not all Pediatric urologists across the country follows these patients the same way I do.  So. I would not be surprised at all if at some point in this talk you say “that is not what our guys do”.  If we had a perfect test to identify true obstruction early, we would have  one algorythm, but until then everyone is going to manage things a little bit differently.   You will however, get a pretty good idea of how we think about this condition.




ntenatal US — Severe H
Is the other kidney normal?

BT

Do nothing now
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No reason to deliver early for unilateral HN if other kidney normal.  Postnatally, still not an emergency, and best to delay post natal renography for at least 48 hours or longer to assess when baby beyond postnatal dehydration, which could affect grade of hydronephosis.  


Persistent Postnatal HN
How severe?

SFU IlI-IV
(calyectasis
+/- parenchymal thinning)

SFU I-Il HN
(pelviectasis only)

( Follow-up US ( +/- VCUG
possible VCUG Diuretic Renography
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If the HN persists post natally, that is usually when I get involved, although I know at other centers my colleagues are much more involved in the maternal-fetal clinics, and thus the initial diagnosis.  The question I then ask is how hydronephrotic is the kidney.  Are they SFU grade I-II, which means just splitting or dilation of the renal pelvis, or are they SFU III or IV, where you have the calyces dilated as well, with or without parenchymal thinning.   That is because the risks are significantly different for obstruction between the 2 groups.  Kidneys with SFU I or II are never obstructed, unless the HN progresses, so they need a follow up US, but not renography.  22% of kidneys with SFU III or IV are Obstructed, so they need renography to get a baseline, and look for signs of damage.  Not everyone would get a VCUG in this case if there was no hydroureter, but I like to get it early on and rule out VUR, in case the child gets infections, or is heading towards a pyeloplasty.  


OF MANITOBA

6 weeks:
Diuretic Renograph
(MAG3 Lasix)
DRF >40% DRF >40% DRF <40% DRF <40%
T 2 <20 min T %2>20 min T %2 >20min T 2 <20 min
RUS 3 mo 3 mo Renography Pyeloplasty [3 mo Renography
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In those that need renography, I usually wait til they are 6 weeks old, to allow for renal maturation.  Then my algorythm is determined by both DRF and T1/2.  Now, while an elevated T1/2 is not necessarily ominous, I find a normal T1/2 reassuring enough to follow with US instead of another Renal scan, even though I know that 10% of obstructed kidneys have an initial normal T1/2.   I only repeat the scan if the HN worsens or if there is severe HN that does not improve at all over time.  I’m one of the people who does not operate based on worsening HN alone.  In those with good function and poor drainage, I’ll repeat another renal scan in 3 mo.  I’ll be going into more detail on this scenerio on the next slide, as it is the scenerio for which we observer with the most renal scans.   If the function is poor and drainage is poor, I discuss both pyeloplast and repeat renography with parents.  Pyeloplasty and option, as kidney has felt some effects from it’s environment and may get worse.  Observation, as we have data to show improvement occurs (but Koff followed these kids with poor function VERY closely, as often as renography q 2 wks), and with only one point on the curve, we don’t know which way the function is trending.  Lastly I threw in this one, poor function and good drainage.  Fortunately pretty rare, but bothersome.  I usually repeat renography, as we know that many kidneys with history of elevated T1/2, obstructed or not, occasionally have a normal T1/2.  


DRF >40% & T 2 >20
l
Renography 3 mo
0
DRF >40% DRF >40% DRF;4° to
: . ,
T1/2 <20 min T %2>20 min ADRE >10%
Renography 3 mo
RESSmo Periodic RUS Pl
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As I mentioned, the kidneys with normal function, but poor drainage are the ones we follow with renal scans.  If a repeat scan shows good drainage, well I know that does not mean we are necessarily out of the woods, but I give them a chance to show on US that they are improving.  If the function remains good, and drainage is still prolonged, then it is quarterly renography for at least first year, and maybe 2 years.  If the function drops below 40% or more than 10%, then I recommend pyeloplasty.  


4 2 years old and still A
DRF >40% & T 72 >20
-Natural History

\_ Unknown Y,

€ A é Parental Option A
Parental Option — Ongoing F/Up
- Pyeloplasty With prolonged intervals

- J \_ b/w renography )

UNIVERSITY
OF MANITOBA

ONE UNIVERSITY. MANY FUTURES.



Presenter
Presentation Notes
Things get a little trick for me when these children reach age 2 and still have HN and poor drainage but good function.  Steve Koff’s data suggested that almost all children will clarify themselves before age 2, with either obstruction or improvement.  Although we know that some kids can go many years like this without loss of function, suggesting these kidneys have reached a state of stability, we don’t really have good data on the natural history or how to follow them.  Therefore at age 2 I offer pyeloplasty vs observation with longer intervals between investigations (and thus potential risk of damage detected too late to reverse with surgery).  My guess is about 50% select surgery.  These are usually the anxious parents, or the ones who would prefer their child never have to go through another renal scan.  


 Bilateral congenital hydronephrosis
* Solitary kidney with congenital HN
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* No normal control kidney
* Function of both kidneys 1s at risk

» Onen 2002: Natural history study
— Safe to observe closely

— Intervene if:
« 1HN
o differential function of >10% difference
(48/52 = 4% difference - 43/57=14%)
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* No literature on the subject
* No control kidney to assess DRF

* My thoughts - Intervene if:
— Elevated Cr

— No improvement seen early on

« Unlikely to want to wait for signs of damage
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e 17 pyeloplasties Indication for Pyeloplasty

in < 2 years old

Initial/persistent fxn<40%

Drop fxn<40%

Sol K - 1HN

THN & 1T %

—~HN & &Tlzat2y

Recurrent UTI

—_— W NN = W W

Pain & 1T % (J|HN)

ONE UNIVERSITY. MANY FUTURES.

UNIVERSITY
oF MANITOBA



Presenter
Presentation Notes
As this talk caused me to reflect on my own practice, I thought I’d look at what indications I have had for pyeloplasties in children under the age of 3 since I started my practice in 2002.  I have done only 17 pyeloplasties, which I suspect is lower than some of my colleagues across the country.  


Dismembered
Pyeloplasty

[ Open Surgery} [ Laparoscopic }
{ Intra-peritoneal ]
{Extra-peritoneal]
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Post-Op Assessment

N J/
Diuretic Renography h 4 Renal US A
-if T'2 <20 min = -decreased HN
Success suggests success
\_ Psooy 2003 ) \ )
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Diuretic renography has also been shown to be useful in post operative assessment, with a T ½ <20 minutes at 3 mo indicating long term success.  However, some prefer to just perform an US thinking that improved HN suggests relief of the obstruction.  Unfortunately, it can take up to 2 years before you see improvement on an US, so I go straight for the renal scan.  


. DRF& T 2

. Description of the drainage curve 1f atypical
Any additional concerns about function
Level of hold up (UPJ or UVJ)

Comparison to the previous study
Technique (ex: foley catheter, IV hydration)
Hydronephrosis

© N LA W

Consider avoiding using the word “obstruction”

e “UPJ Obstruction” vs “Hydronephrosis with prolonged
drainage from the renal pelvis”
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