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University of Utah CME statement 

·The University of Utah School of Medicine 
adheres to ACCME  Standards regarding 
industry support of continuing medical 
education. 

 

·Speakers are also expected to openly 
disclose intent to discuss any off-label, 
experimental, or investigational use of drugs, 
devices, or equipment in their presentations. 
 

·The speaker has nothing to disclose. 



Learning Objectives 

1. Describe the clinical presentation, 
laboratory, and radiographic findings of 
an individual affected by a kidney stone. 

2. Compare 3 composition types of kidney 
stones and their clinical management. 

3. Differentiate spontaneous and familial 
risk factors for kidney stone 
development. 

 

 



Outline 

·Case-based Approach: 

ƁDiagnosis of a Kidney Stone 

ƁEpidemiology 

ƁPathogenesis 

ƁRisk Factors 

ƁManagement 

ƁFurther Work-up 

ƁPrevention 

ƁComplications 

 

 



Case #1: 38 year old male  

·Flank pain 

ƁAcute, colicky 

ƁRadiating to pelvis and 

genitalia 

·Nausea and vomiting 

·Urinary urgency, 

frequency, and dysuria 

·This has happened once 

beforeé 

 
http://www.md-health.com/Kidney-Stones.html 



Differential Diagnosis 

·Urinary tract 

infection 

·Musculoskeletal pain 

·Groin hernia 

·Acute pyelonephritis 

·Prostatitis 

·Women: 

ƁEctopic Pregnancy 

ƁOvarian torsion 

ƁOvarian cyst rupture 

 



Indications for testing:  

Flank pain, Nausea & vomiting, and/or symptoms of a stone 

Order: Urinalysis 

Hematuria 

Imaging 

Strain urine and stone analysis 

If second stone, consider 24 hour urine 



Emergency Department Work-Up 

·Complete blood count 

·Comprehensive metabolic panel 

·Urinalysis 

·Imaging 



CBC Normal Values for Adult Male 

RBC 4.7-6.4 M/uL 

WBC 4.5-11K/uL 

Hgb 14-18 g/dL 

Hct 40-50% 

MCV 78-98 fL 

MCH 27-35pg 

MCHC  31-37% 

Neutrophils 50-81% 

Bands 1-5% 

Lymphocytes 14-44% 

Monocytes 2-6% 

Eosinophils 1-5% 

Basophils 0-1% 



Comprehensive Metabolic Panel  

Glucose 65-100 mg/dL 

BUN 8-25 mg/dL 

Creatinine 0.6-1.3 mg/dL 

EGFR >60 ml/min/1.73 

Sodium 133-146 mmol/L 

Potassium 3.5-5.3 mmol/L 

Chloride 97-110 mmol/L 

Carbon dioxide 18-30 mmol/L 

Calcium 8.5-10.5 mg/dL 

Protein, total 6.0-8.4 g/dL 

Albumin 2.9-5.0 g/dL 

Bilirubin, total 0.1-1.3 mg/dL 

Alkaline phosphatase 30-132 U/L 

AST 5-35 U/L 

ALT 7-56 U/L 



 

https://www.alibaba.com/product-detail/disposable-multi-parameter-urine-strip_60024754250.html 



UA Findings 

·Hematuria, microscopic 

ƁSmall amount of blood in urine  

¶Still yellow in color 

ƁSingle, most discriminating predictor of kidney 

stone if patient presents with unilateral flank 

pain  

¶Present in 95% of patients on Day #1 

¶Present in 65-68% of patients on Day #3 or #4 



Kidney Anatomy 

 

http://philschatz.com/anatomy-book/contents/m46429.html 



Imaging 

·Non-contrast helical CT 

ƁMore sensitive (88%) 

ƁRadiation exposure, 

cumulative 

 

·Ultrasonography 

ƁAt bedside (54-57%) 

ƁNo radiation 

 

UpToDate.com 



Epidemiology 

·1-5/1000 incidence 

ƁApproximately 1/11 affected in lifetime 

ƁIncreased from 3.8% in 1970s to 8.8% in 

2000s 

·Peak incidence in 20s 

ƁCaucasian men 

·Male > Female (2-3:1) 

·Geography: 

ƁHotter and drier climates 

 



Pathogenesis Theory #1 

· Normally soluble 
material 
supersaturates 
within the urine 
and begins process 
of crystal 
formation.  

· Becomes anchored 
at damaged 
epithelial cells. 

http://bio1152.nicerweb.com/Locked/media/ch44/nephron.html 



·Initiated in renal 

medullary then 

extruded into 

renal papilla.  

·Acts as a nidus 

for further 

deposition. 

 

Pathogenesis Theory #2 

http://bio1152.nicerweb.com/Locked/media/ch44/nephron.html 


