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Introduction 
 

Urinary stone disease is a significant health 
problem in the United States, with an estimated cost of $2 
billion (based on 2003 dollars) per year (Pearle ; 2005). 
Although surgical management has become increasingly 
tolerable, medical prevention of recurrent calculi is 
feasible, easily obtained, and greatly desirable. 

      There are numerous factors potentially associated 
with an increased risk of stone formation as lower urinary 
volume, higher calcium, higher oxalate (CaOx stones), 
lower citrate, higher pH (CaP stone), lower fluid intake, 
lower dietary calcium, higher oxalate, lower potassium , 
higher animal protein, higher sodium, higher sucrose, 
lower phytate, higher vitamin C, and other medical 
conditions as primary hyperparathyroidism, gout, UTI, 
obesity, D.M. (Curhan; 1993). 

Calculi are classified into five categories based on 
their composition: calcium oxalate (75 percent), calcium 
phosphate (5 to 10 percent), uric acid (10 percent), 
struvite (15 to 20 percent) and cystine (1 percent) (Coe; 
1992). 
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          Most renal calculi do not cause significant 
symptoms  (Glowacki et al ;1992). Once the stones begin 
to travel within the urinary tract  the pain of acute renal 
colic is severe and can be debilitating. Patients commonly 
describe the pain as crampy and intermittent. It usually 
originates in the flank and radiates toward the groin. 
Because calculus movement is associated with obstruction 
of a hollow viscus, many patients suffer from associated 
nausea, with or without emesis  Most patients have at least 
microscopic amounts of blood in the urine, and gross 
hematuria is possible (Elton ; 1993). Patients with 
obstructing struvite calculi (i.e., stones associated with 
urinary infection) may present with fevers, chills, and 
flank pain. These patients are at risk of progressing to 
sepsis or death (Teichman ; 1995). 

Not all patients presenting with flank pain have 
urinary calculi, so an important aspect of the initial 
evaluation is to search for other potential diagnoses .  

A typical work-up includes a thorough history and 
physical examination, serum chemistry and complete 
blood count, urinalysis, and an imaging study .  

Most calculi are visible on plain film radiography, 
but noncontrast computed tomography (CT) has become 
the imaging modality of choice because of its ability to 
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visualize stones of any composition, its ability to identify 
unexpected concomitant pathology (Zelenko ; 2004). 

With  hydration  and pain  control,   calculi smaller 
than 5 mm will pass spontaneously in approximately 90 
percent of patients. The rates of passage decrease as stone 
size increases (Miller ; 1999). Recent studies have 
suggested that the use of the alpha1-adrenergic blocker 
tamsulosin (Flomax) can increase the chance of 
spontaneous passage of ureteral stones (Hollingsworth et 
al ; 2006). However, immediate surgical intervention with 
a ureteral stent or percutaneous nephrostomy is necessary 
if the patient exhibits signs and symptoms of obstruction 
and sepsis (Teichman ; 2004). Clinically stable patients 
usually are given the option of attempting to pass the 
stone spontaneously if it is not too large and if the pain is 
manageable with oral narcotics (Preminger et al; 2007). 

Surgical options include extracorporeal shock wave 
lithotripsy, ureteroscopic stone extraction, and 
percutaneous nephrolithotomy.  

After the initial stone episode has resolved, patients 
should be counseled about prevention of recurrences.  

A basic evaluation should include a thorough 
history, including age at onset, frequency and number of 
previous calculi, and any previous medical or surgical 
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interventions. Additional information should include an 
evaluation of fluid and dietary habits and a history of 
predisposing conditions such as bowel disease, gout, and a 
family history of urinary calculi. Serum studies should 
include electrolyte, calcium, phosphate, uric acid, and 
intact parathyroid hormone levels. 

    An expanded evaluation includes two 24 hour urine 
collections to determine urine volume, pH, and calcium, 
creatinine, sodium, phosphate, oxalate, citrate, uric acid, 
and cystine levels (Parks ; 2002).   

 

Aim Of The Essay: 

    To discus different types of renal stones and their 
risk factors , and show updates in their pathogenesis and 
medical management. 
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Renal stone disease (nephrolithiasis) is a relatively 
common problem (Stamatelou ; 2003) . Older studies 
estimated that 12 percent of men and 5 percent of women 
will have at least one symptomatic stone by the age of 70 
(Johnson et al ; 1980).                            

   In a report from the third National Health and 
Nutrition Examination Survey, the population prevalence 
increased from 3.8 percent in the period 1976 to 1980  to  
5.2  percent  in  the  years  1988 to 1994 (Stamatelou ; 
2003).   The prevalence increased in men and women, and 
whites and blacks. 

   Furthermore, the male to female ratio has 
changed over the past 25 years, from 3:1 (male : female) 
to now less than 2:1 (Scales et al ; 2007). Whether this 
represents an actual increase in incidence or an increase in 
detection is uncertain (Bansal ; 2009).  If true, some have 
speculated that it is due to changes in life-style factors, 
such as increasing obesity among women (Ogden et al ; 
2006). 

The prevalence of nephrolithiasis varies regionally. 
In one study of over 40,000 men between the ages of 45 
and 70, the risk of having a history of kidney stones was 
13 and 31 percent lower in the mid-Atlantic and 
northwestern regions, respectively, compared to the 
southeastern United States (Curhan ; 1994). A second 
study confirmed this regional variation, but found that 
differences were greatly reduced after adjustment for 
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temperature, sunlight, and beverage consumption (Soucie 
et al  ; 1996). 

The prevalence of nephrolithiasis increases with 
age, is slightly higher in men compared to women, and in 
whites compared to blacks (Lieske et al ; 2006). 
Hispanics and Asians are at intermediate risk (Stamatelou 
; 2003).  Almost 2 million outpatient visits for a primary 
diagnosis of urolithiasis were recorded in 2000 (Pearle ; 
2005) . 

However, the incidence rates since then may have 
leveled off (Lieske et al ; 2006). 

Renal stones are classified according to their 
composition: 

· Calcium oxalate (CaOx).    
· Calcium phosphate (CaPh). 
· Uric acid.  
· Struvite.        
· Cystine.        
· Mixed or miscellaneous.  

 
1. Calcium Stones :  

Approximately 75 percent of patients with 
nephrolithiasis form calcium stones, most of which are 
composed primarily of CaOx or, less often, CaPh (Coe ; 
1992). Pure uric acid stones make up less than 10 percent 
of all stones. 
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Pathogenesis of Calcium stones:  

Stones are more likely to occur when one or more 
factors are present that lead sequentially to supersaturation 
of the urine, the formation of crystals, and their 
subsequent aggregation into a clinically detectable stone 
(Table 1, P.22) (Curhan;1993). Even individuals without 
nephrolithiasis can excrete crystals; however, CaOx stone 
formers are more likely to have crystalluria than controls, 
and the presence of crystalluria substantially increases the 
likelihood of stone formation (Figure1, P.7) (Robertson ; 
1980). 

Calcium Oxalate Crystals (Figure 1) 

 

· Urine sediment showing both dumbbell-shaped calcium oxalate 
monohydrate (long arrow) and envelope-shaped calcium oxalate 
dihydrate (short arrows) crystals. Although not shown, the 
monohydrate crystals may also have a needle-shaped appearance. 
The formation of calcium oxalate crystals is independent of the urine 
pH. Courtesy of Frances Andrus, BA, Victoria Hospital, London, 
Ontario. 
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There is substantial debate about where the 
initiating event for stone formation occurs. In particular, it 
is unclear how crystals formed in the tubules become a 
stone in some patients, rather than being washed away by 
the high rate of urine flow. Some have proposed that 
crystal aggregates can become large enough to become 
anchored in the renal tubules (usually at the collecting 
duct) or to bind to the tubular epithelium (Kumar ; 2005), 
and slowly increase in size over time to form stones 
(Asselman ; 2003). 

However, this paradigm is changing because 
emerging data suggest that the initial site of stone 
formation is the renal medullary interstitium (Evan et al ; 
2005). Calcium phosphate crystals may form in the 
interstitium, and they eventually get extruded and adhere 
at the renal papilla, forming the classic Randall's plaque 
(Evan et al ; 2006) CaOx or CaPh crystals may then 
deposit on top of this calcium phosphate nidus (Matlaga 
et al  ; 2006). 

2. Uric acid stones: 

Uric acid stones are nonopaque on radiologic 
examination (Teichman, JM ; 2004) . The prevalence of 
uric acid stones among patients with gout prior to 
effective antihyperuricemic treatment was about 20 
percent, several hundred-fold greater than that in the adult 
nongouty population (Figure 2, P. 9 ). 

 


