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Describe who is at risk

Explain the chemistry

Review management/prevention



Who gets stones?



Epidemiology:  USA

Incidence
~2/1000

Prevalence
~100/1000

~180K



Epidemiology:  Gender and Age

Gender Age

Scales, CD et. al.  EUROPEAN UROLOGY 62 (2012) 160–165



Epidemiology:  Race

Scales, CD et. al.  EUROPEAN UROLOGY 62 (2012) 160–165



Epidemiology:  Diseases and Drugs



Epidemiology:  Weight
Scales, CD et. al.  EUROPEAN UROLOGY 62 (2012) 160–165

Sakhaee, K et.al.  J Clin Endocrinol Metab. Jun 2012; 97(6): 1847–1860.



Family History is Important

Increases your risk 3-fold!

http://upload.wikimedia.org/wikipedia/commons/0/0a/Jacques-Louis_David_017.jpg
http://upload.wikimedia.org/wikipedia/commons/9/99/Franz_Xaver_Winterhalter_Napoleon_III.jpg


Recurrence is Likely!

• The chance of 
becoming a repeat 
stone-former:
– 10% at 1 year

– 35% at 5 years

– 50% at 10 years





How are stones formed?



The Chemistry of Stone Formation

Solubility Product /Supersaturation Point

Crystallization will not/can 
not occur 

Formation Product 

Crystallization will occur

Metastable Range (this 
means crystallization is 

a maybe/maybe not)

Salt “X”



The Chemistry of Stone Formation

Solubility Product /Supersaturation Point

Crystallization will not/can 
not occur 

Formation Product 

Crystallization will occur

Metastable Range (this 
means crystallization is 

a maybe/maybe not)

Promoters favor maybe

Inhibitors favor maybe not

Salt “X”



Adding a Promoter

Solubility Product /Supersaturation Point

Ion Activity Product 

Salt “CaOx”

Formation Product



Adding an Inhibitor

Solubility Product /Supersaturation Point

Ion Activity Product 

Salt “CaOx”

Formation Product



Heterogeneous Nucleation

• Promoters favor maybe

• Inhibitors favor maybe not



Classification of Kidney Stones

Calcareous (calcium-containing) ~75%

Radioopaque (by KUB) Radiolucent (by KUB)

Struvite 8%

Cystine ~1%

Non-Calcareous

Uric Acid 10%Sulfur-containing Indinavir Hypoxanthine

Drugs (Triamterene, Bactrim, etc.)

http://www.urocit-k.com/gfx/newgfx/calcium_oxalate_stone.jpg
http://www.herringlab.com/photos/3/60-Tcp53-H25-C10-P12.jpg




How are stones managed?



What We do when it Hurts!     

The “3Ps” 

Pain

Plugging

Passage

IV isotonic saline – pressure natriuresis    
NSAIDs – analsegic and smooth muscle relaxant 
+/- Alpha Blockers – ureteral dilatation                      
Urologic Procedure – intractable pain 

Infection  Abx + Decompression (stent, nephrostomy)             
AKI  Decompression (stent, nephrostomy)             
Admit and refer to Urology for stone removal

If unobstructed or obstructed, but not “plugged”:       
- Distal ureteral stone up to 10mm  Alpha Blocker                        
- - For unpassed stone after 1-2 weeks  Urologic procedure                                 

- For >10mm stone anywhere  Urologic evaluation



Stone-
Former 
Age<18

Stone-
Former with 

Family 
History

Recurrent 
Stone-
Former

http://upload.wikimedia.org/wikipedia/commons/0/0a/Jacques-Louis_David_017.jpg
http://upload.wikimedia.org/wikipedia/commons/9/99/Franz_Xaver_Winterhalter_Napoleon_III.jpg
http://upload.wikimedia.org/wikipedia/commons/8/80/Benjamin_Franklin_by_Joseph_Siffred_Duplessis.jpg
http://upload.wikimedia.org/wikipedia/commons/b/be/Polkpolk.jpg


Metabolic Evaluation



Borghi, L et.al. Journal of Urology. 155,839-843. March 1996

>2L Urine

~1L Urine

D R I N K ! ! !



Prevention of
Calcium Oxalate 

Stones



Blood stream
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Prevention of Calcium Oxalate Stones

Diet
Sodium < 2000mg/day

Calcium ~1200-1500mg/day
Reduce Oxalate Intake (?)

Drugs
Thiazide Diuretics
Potassium Citrate

Xanthine Oxidase Inhibitors

Diet
Sodium < 2000mg/day

Calcium ~1200-1500mg/day
Reduce Oxalate Intake (?)



Diet
Calcium

Diet
Sodium < 2000mg/day

Calcium ~1200-1500mg/day

Borghi, L et.al. NEJM. 2002;346:77-84
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Prevention of Calcium Oxalate Stones

Diet
Sodium < 2000mg/day

Calcium ~1200-1500mg/day
Reduce Oxalate Intake (?)

Drugs
Thiazide Diuretics
Potassium Citrate

Xanthine Oxidase Inhibitors

Diet
Sodium < 2000mg/day

Calcium ~1200-1500mg/day
Reduce Oxalate Intake (?)



Diet
Reduce Oxalate Intake (?)

Noori, N et.al. AJKD. 2014. 63(3):456-463



Semins et. al. Urology, vol 76: 826–829, 2010.
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Prevention of Calcium Oxalate Stones

Diet
Sodium < 2000mg/day

Calcium ~1200-1500mg/day
Reduce Oxalate Intake (?)

Drugs
Thiazide Diuretics
Potassium Citrate

Xanthine Oxidase Inhibitors

Drugs
Thiazide Diuretics
Potassium Citrate

Xanthine Oxidase Inhibitors



Laerum, E and S Larsen. Acta Med Scand. 1984. 215:383-389
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Prevention of Calcium Oxalate Stones

Drugs
Thiazide Diuretics
Potassium Citrate

Xanthine Oxidase Inhibitors
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Prevention of Calcium Oxalate Stones

Diet
Sodium < 2000mg/day

Reduce Purine Intake (?)

Drugs
Thiazide Diuretics
Potassium Citrate

Xanthine Oxidase Inhibitors



Ettinger, B et.al. NEJM. 1986. 315:1386-1389
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A Quick Word About…

&



Arrabal-Polo , MA et.al. Urology. 85: 782-785, 2015

Controls       
(61)

Low BMD     
(67)

Calcium SFs 
(75)

Calcium Kidney Stones and Osteoporosis



Melton LJ 3rd, et. al, KI, 1998 Feb;53(2):459-64.

Observed
Expected
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Kidney Stones and Bone Fracture





Prevention of
Uric Acid 
Stones
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Prevention of Uric Acid Stones

Diet
Sodium < 2000mg/day

Reduce Purine Intake (?)

Drugs
Urine Alkalinizers

Xanthine Oxidase Inhibitors

Diet
Sodium < 2000mg/day

Reduce Purine Intake (?)



Diet
Reduce Purine Intake (?)
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Prevention of Uric Acid Stones

Diet
Sodium < 2000mg/day

Reduce Purine Intake (?)

Drugs
Urine Alkalinizers

Xanthine Oxidase Inhibitors

Drugs
Urine Alkalinizers

Xanthine Oxidase Inhibitors



Pak, CY et.al. KI, Vol. 30 (1986), pp. 422—428
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Prevention of Uric Acid Stones

Drugs
Urine Alkalinizers

Xanthine Oxidase Inhibitors







D R I N K !!!!
FRUITS

And
VEGGIES

1st Stone
<18y/o – evaluation a must
Adult – evaluation a maybe

More than One Stone
Any Age – evaluation a must




