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Basis of the Study

• Kidney stones are infrequently implicated as the 
primary cause of ESRD (0.2–3.2% of all ESRD 
cases).

• Limited evidence suggests an association 
between kidney stones and the development of 
CKD.

• Stones are common and preventable – Accurate 
assessment of Long-term consequences is 
important to inform health interventions



Objective

• Unclear whether kidney stones are a risk 
factor for for the development of ESRD

• Hypothesis – An single episode of kidney 
stones would be associated with excess risk of 
adverse renal outcomes including ESRD or 
development of clinically relevant CKD (Stage 
3b – 5)



Study Design
3, 089 194 

Eligible Patients

Adults Aged >18
Residing in Alberta 
April 1997 – March 2009

1, 954 836
Included

1, 134 358
Excluded

No Serial Serum Cr 
Measurements

eGFR <45 ml/min 
at baseline

Population – 4 million
>99% residents have
insurance coverage by 
Alberta Health and Wellness

Exclusions:
ESRD
Tx recipients,
Any pyelonephritis episode

Clinical Outcomes
1. ESRD/Transplant
2. Stage 3b-5 CKD

ICD-9 Codes
Physician Claims
Hosp Data
Kidney Stone Episodes

Absolute rates were calculated by totalling the number of events and dividing by the total 
follow-up time. These are presented as events per 1 000 000 person days.
Censored follow-up when a participant died, moved out of the province, or reached the end of the study



Demographics



Adverse Event Outcomes

Absolute Risk -



Conclusions

• Assoc between episodes of kidney stones and 
the risk of adverse renal outcomes including 
ESRD

• Absolute increase in the rate of adverse renal 
outcomes associated with stones was small
– Unadjusted rate of ESRD was 2.48 per million 

person days in people with one or more episodes 
of stones

– 0.52 per million person days in people without 
stones. 



Limitations

• Findings based on symptomatic kidney stones

• Not applicable for asymptomatic stones who 
didn’t seek medical advice

• Assumptions made about 1st episode stones 
and recurrent presentations with same stone

• Patients with stones may be more likely to 
have serum creatinine concentration 
measured – Event more likely!!



UK Comparisons

Prospective cohort study of about 1.5 
million people
Kidney stones were a significant risk 
for ESRD in women but not men
Much Smaller Study!
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Stones and Roller Coasters?? 

• Stones in the US – Lifetime
prevalence of 11% in Men and 6%
Women
• A renal calculus greater than 6
mm in diameter has about a 1%
chance of spontaneous passage
without intervention.
• Stone recurrence rate
approaches 50% at 10 years
• Patient reports of renal calculi
passage with activities that exert
force on the body
•Objective - Evaluate roller coaster 
facilitation on the passage of renal 
calculi



Methods
• Modified high-fidelity adult 

ureteroscopy and renoscopy
simulator 

• Functional model (silicone) to 
permit direct inspection calculi

• This model containing 3 calculi
was taken for 20 rides on the
roller coaster

• Seat position was random

• Stones were evenly distributed in 
each calyx



Results

Front

Back



Discussion

• This model appeared to be sensitive to 
changes in force and direction on a roller 
coaster

• May be some evidence for assisting passage of 
a small stone lodged in the lower calyx

• Advocate using a roller coaster as an adjunct 
to ESWL

• Most people in the US live within 1 hour of an 
amusement park



Limitations

• No more likely to pass a stone going on a 
roller coaster than you are bungee jumping or 
experiencing turbulence on a plane

• Most stones in the upper calyxes pass easily 
with gravity anyway

• No idea if this is actually what happens in 
patients

• Originally wanted porcine or bovine models –
Disney weren’t impressed!!





Conclusions

• 2 very different ‘scientific’ approaches to 
kidney stones

• 1st Journal – Attempting to answer a relevant 
question! Outcome – No Change

• 2nd Journal – Attempting to combine work and 
playtime and in the process answer a useless 
question! Outcome – Global recognition  


