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Introduction/Epidemiology 

F
ormation of calculi in the urinary system (ie, neph-
rolithiasis) is a very common issue. The propensity 
for urinary stone formation is a metabolic disease 

caused by various exogenous and endogenous factors 
and is often hereditary.  

Urinary calculi (ie, stones) may be asymptomatic, 
however, many patients experience severe pain, hema-
turia, and vomiting. The prevalence of urinary calculi 
has been increasing globally and presently affects an 
estimated 5–15% of the world’s population.1 In the 
United States, for example, prevalence has more than 
doubled in the last two decades. The lifetime risk of 
symptomatic urinary stones is approximately 13% in 
men and 7% in women.1 The prevalence is highest in 
older Caucasian males and lowest among African Amer-
ican females.2 Symptomatic passage of uroliths occurs 
most frequently during warmer months.2  

Urinary calculus formation is frequently chronic with 
an estimated 50% risk of recurrence.2 Risk factors for 
recurrent nephrolithiasis include a positive family his-
tory, dietary factors such as low intake of water, in-
creased intake of animal protein, sodium, and underly-
ing medical conditions, such as hyperparathyroidism.2  

Urinary calculi are among the most economically 
impactful urologic conditions for direct and indirect 
costs, such as missed work days and temporary disability 
due to the pain.3 More than 70% of urinary calculi are 
diagnosed by the use of computerized tomography (CT) 
scan currently, which has added further expense asso-
ciated with nephrolithiasis.4   

The experience of severe pain often results in emer-
gency department (ED) presentation. However, in recent 
years the number of visits to urgent care (UC) centers 
due to urinary calculi has also increased. While not 
specifically studied, it’s likely that UC presentations for 
ureterolithiasis have also increased because of growing 
numbers of UC centers in the US. Therefore, it is in-
creasingly important for UC clinicians to be familiar 
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with initial diagnosis and management of urinary cal-
culi as well as appropriate referral practices for follow-
up and possible urologic intervention.  

This article will outline the basics of different imaging 
modalities, their sensitivity and specificity for detection 
of calculi in the urinary system, advantages, disadvan-
tages, and cost considerations. The article will synthesize 
clinical guideline recommendations from three organ-
izations: the American Urological Association (AUA), 
European Association of Urology (EAU) and the Amer-
ican College of Radiology (ACR). 
 
Clinical Presentation and Pathophysiology 
Clinical presentation of patients suffering with urinary 
calculi is typically with “renal colic,” or severe flank 
pain, radiating to the groin when stone passage from 
the kidney to the ureter occurs. Nausea and vomiting 
may also occur. Dysuria and frequency of micturition 
are common, particularly when the stone progresses to 
the lower urinary tract or there is co-existent infection.3 
Microscopic or gross hematuria is usually present and 
renal angle tenderness may be elicited on examination.3 

Urinary calculi are most often asymptomatic when 
they are growing in the renal calyces. However, when 
stones become dislodged and pass into the ureter, they 
can obstruct the flow of urine, which leads to hydrone-
phrosis.5 As the ureteral peristalsis encounters the ob-
struction, intense waves of intermittent, visceral pain 
results which is termed “renal colic.”5 Flank pain, nau-
sea, vomiting and hematuria are often associated with 
these severe bouts of pain.5  

The diagnosis and location of kidney calculi may 
often be anticipated without imaging modalities but is 
based on patients’ history and physical examination. 
When the calculus causes obstruction approximately 
at the ureteropelvic junction (UPJ), it often causes pain 
radiating to the flank. If the ureterolith manages to 
pass through the first part of the ureter it commonly 
next will lodge at the distal part of the ureter, referred 
to as ureterovesical junction (UVJ). The UVJ region has 
two points of narrowing, one at the intersection across 
the iliac vessels and the other entering the bladder. In 
the former narrowing, obstruction causes pain radiating 
down into the groin of lower abdomen. In latter nar-
rowing, obstruction causes pain radiating into the scro-
tum or labia, inner thigh or urethra and often creates 
urinary frequency, urgency, and dysuria as the calculus 
irritates the urinary bladder.5  

Although patients presenting to the UC center with 
flank pain and hematuria are likely to have urinary cal-
culi, even if a clinical estimation of the location of the 

stone can be made, abdominal imaging is still consid-
ered appropriate as part of the initial workup with se-
vere/active symptoms.4 A wide differential diagnosis is 
still advisable for patients with severe abdominal and/or 
flank pain, especially if older or without known history 
of nephrolithiasis.  

 
Role of Imaging 
Imaging considerations are central to the evaluation 
for suspected urinary calculi. Imaging may confirm dia-
gnosis or demonstrate alternate diagnoses. If uretero-
lithiasis is identified, clinicians may stratify the likeli-
hood of spontaneous calculus passage without 
intervention based on the calculus size and location.6 
The likelihood of stone passage is multifactorial and 
the probability of spontaneous passage decreases with 
larger size and improves when located more distally in 
the ureter.6 Pain is not always a reliable marker, as pain 
may vary and even resolve completely despite con-
tinued obstruction from the stone. Persistence of the 
asymptomatic obstruction can occur and lead to per-
manent loss of renal function. This is the justification 
for why imaging is generally recommended when a 
stone is suspected to have been passed, but the patient 
has not actually seen the stone.6  

 
Urinary Calculi in Pregnancy 
The urinary tract undergoes certain anatomical and 
physiologic changes during pregnancy that may in-
crease the risk of development of urinary calculi. In 
pregnancy, ureterolithiasis is the most common cause 
of abdominal pain related to the urinary system.7 The 
increased progesterone associated with pregnancy in-
creases smooth muscle relaxation and reduces peristalsis 
in the ureter. The enlarging gravid uterus compresses 
the ureter, especially later in pregnancy. Gestational 
hydronephrosis occurs in 90% of pregnant women be-
ginning from 6 to 11 weeks of pregnancy and resolving 
by 4 to 6 weeks after delivery. The right side is generally 
more dilated than the left, possibly as a result of dex-
tro-rotation of the uterus, and the protective effect of 
the sigmoid colon over the left ureter. However, the in-
cidence of renal calculi in pregnancy is quoted to be 1 
in 1,500, which is similar to non-pregnant women.8  

Urinary calculi may present with similar symptoms 
as other acute conditions such as appendicitis, diverti-
culitis and even placental abruption, thereby leading 
to misdiagnosis and delays in appropriate treatment.8 
Calculi appear to be more common in multiparous 
women and in the later stages of pregnancy, with 80–
90% of calculi occurring in the second and third tri-

D E T E C T I O N  A N D  M A N A G E M E N T  O F  U R I N A R Y  C A LC U L I  I N  T H E  U R G E N T  C A R E  S E T T I N G

32  JUCM The Journal of  Urgent Care Medicine |  November 2023 www.jucm.com



mester. Ureteral calculi are encountered equally on the 
right and left side among pregnant patients despite 
greater dilatation of the right renal tract.7 The incidence 
rates of recurrent urinary calculi is up to 50%.8 

Calcium stones account for over 80% of calculi in the 
general population (see Table 1). They are also the most 
common calculi found in pregnancy. However, up to 
74% of pregnant patients with nephrolithiasis have cal-
cium phosphate calculi, in contrast to the general pop-
ulation, where calcium oxalate is more common. This 
is thought to be secondary to the renal excretory changes 
and the higher pH of urine in pregnancy.6  

 

Diagnosis 
Laboratory Assessment 
Urinalysis (UA) is a critical test in the evaluation of po-
tential urinary calculi. UA can offer clues to the dia-
gnosis of urinary calculi and is critical for excluding 
concurrent infection (eg, nitrites, large number of leu-
kocytes).9 It is important to note that, while microscopic 
hematuria is common in patients with urinary calculi, 
the absence of blood in the urine does not exclude the 
presence of stones.10 Additionally, certain crystals may 
be seen on urine microscopy further suggesting the dia-
gnosis, and even composition, of the stone.10 

Testing may be conducted with a one-time urine sam-
ple provided in the UC center although this is often 
non-diagnostic for the stone’s likely composition. A 24-
hour urine collection test may show the patient excret-
ing too many calculi-forming minerals or too few stone-
preventing substances and is often part of outpatient 
urological work-up.10 

Dipstick and/or microscopic analysis of a midstream 
specimen of urine should be performed to assess for 
underlying infection.11 An alkaline pH may suggest in-

fection with a urea-splitting organism.12 Positive nitrites 
has the highest specificity for concomitant urinary in-
fection (85-98%).13 Leukocytes or leukocyte esterase on 
the dipstick are also concerning for infection, but less 
specific.13 In cases of obstructive urinary stones with 
concern for infection (ie, pyoureter), immediate ED re-
ferral is prudent as patients may require urgent neph-
rostomy tube or ureteral stent to prevent progression 
to bacteremia and sepsis.14 Such patients will require, 
at a minimum, close ongoing monitoring and rapid 
administration of appropriate antibiotics.15 Women are 
at higher risk of sepsis related to ureterolithiasis.15 

Blood tests in urgent care are often not immediately 
available, however, no routine blood lab testing is nec-
essary in uncomplicated cases of kidney stone passage.9 
In fact, many lab results may be misleading or lead to 
unnecessary further testing due to their lack of specificity. 
For example, mild leukocytosis is common in patients 
presenting with ureterolithiasis due to pain-related stress 
demargination.16 Creatinine also has been shown to re-
turn to baseline in most cases when elevated and, there-
fore, can be reasonably deferred if close follow-up is en-
sured.17 Patients with urinary calculi have twice the risk 
of chronic kidney disease (CKD) compared to those 
without nephrolithiasis, however, and therefore do bene-
fit from urologist guided monitoring of renal function.18  
 

Diagnostic Imaging 
The appropriate imaging modality for evaluating for 
suspected urinary calculi depends on many factors in-
cluding the clinical setting, patient body habitus, cost, 
and risk of ionizing radiation exposure. While there are 
multiple modalities to choose from, those used clinically 
are generally limited to CT, ultrasound (US) and plain 
film radiography (ie, KUB).4 
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Table 1. Stone Composition 
Stone Composition Children (%) Adults (%) Comment 

Calcium 
   Calcium oxalate 
   Calcium phosphate 
   Both 
Struvite (magnesium ammonium phosphate) 
Uric acid 
Cystine 
Ammonium urate 
Other: xanthine, protein matrix 
   2,8-dihydroxyadenine drugs (eg, indinavir, triamterene)

50-90 
60-90 
10-20 
   -- 
1-18 
1-10 
1-5 
0.5-1 
Rare 

64-92 
32-46 
3-5 
29-40 
2-15 
3-16 
1 
1 

Radio-opaque 
 
 
 
Associated with infection 
Radiolucent 

Reference  
Table 1 Modified From: Moe OW. Kidney stones: Pathophysiology and medical management. Lancet. 2006; 367: 333–344.



Computerized Tomography 
CT of the abdomen and pelvis has become the most 
widely used modality for diagnosing urinary calculi over 
recent decades.4 By the end of the 20th century, there 
was a rapid rise in the use of CT for many indications 
and CT use has increased from around 3 million per 
year in 1980 to over 62 million in 2006.16 However, in-
creasing evidence has demonstrated the risks associated 
with cumulative ionizing radiation exposure from CT 
scans, most notably as it relates to lifetime risk of malig-
nancy. Patients with urinary stone disease are at a par-
ticularly high risk of excessive diagnostic radiation ex-
posure given the recurrent nature of calculi formation.19 

 
Sensitivity and Specificity 
CT is the most sensitive and specific modality for im-
aging when suspecting urinary system calculi. The ACR 
estimates the sensitivity of CT to be ~95% and the 
specificity of CT to be 98% in patients with acute flank 
pain.20,21 Almost all calculi are radiopaque on CT except 
for the rare exception of stones caused by the precipi-
tation of protease-inhibitor medications (eg, ritonavir) 
in the urine.20 CT imaging can also provide information 
regarding the composition of calculi by using the 
Hounsfield unit measurement of their attenuation.20 
CT, while often not immediately available in UC, does 
have the additional benefit of identifying alternate dia-
gnoses that may mimic ureterolithiasis with high sen-
sitivity (eg, diverticulitis, appendicitis).22 

 
Relevant Guidelines 
Standard CT of the abdomen and pelvis without contrast 
is the imaging modality of choice for obese (ie, BMI >30) 
patients according to the ACR, AUA, and EUA.23,20,21 The 
ACR and AUA both recommend CT scan as the first-line 
investigation for adult patients presenting with symp-
toms suggestive of obstructive nephrolithiasis. The EAU 
recommends that CT be used to confirm a stone dia-
gnosis for cases in which ultra sonography is equivocal.23 

 
Low-dose Radiation CT 
Low-dose CT is a method of reducing radiation exposure 
by lowering the tube current to the radiation source. A 
low-dose CT study provides similar information to that 
provided by standard CT when evaluating for suspected 
urinary stones. Data regarding calculus size and location 
are still easily assessed and the Hounsfield units (HU) 
can still be measured predict stone composition.20 

 
Relevant Guidelines 
Currently, the ACR, AUA and EAU do not recommend 

low-dose CT scans for patients with a BMI >30 as they 
are believed to have inferior sensitivity and specificity 
in this patient population.20,21,23 When considering low-
dose protocols, clinicians should be mindful of the pa-
tient’s age, BMI, and degree of clinical suspicion of cal-
culi in order to choose the optimal imaging option.23 

 
Kidney, Ureter, Bladder Radiography 
KUB radiography can provide clues about the cause of 
renal colic if a calcification is detected in the anticipated 
area of the ureter on the side where the patient is ex-
periencing pain. However, it is important to note that 
not all stones are visible on radiographs. Moreover, 
some calcifications that appear on XR may not be lo-
cated in the ureter (eg, phleboliths or other types of 
vascular calcifications). Distinguishing between these 
entities can be challenging when viewing a single two-
dimensional image.  

 
Sensitivity and Specificity 
The effectiveness of a KUB in detecting urolithiasis can 
be influenced by various factors, including the compo-
sition, location, and size of the stone, as well as the pa-
tient’s body habitus and the presence of bowel contents 
overlying the area. One study has demonstrated only 
63% of stones >5 mm and only 8% of stones 5 mm 
being visualized by KUB when comparted to CT.24 Ad-
ditionally, calculi such as cystine and struvite are often 
poorly visible on KUB radiography, and uric acid and 
matrix calculi are usually fully radiolucent.24 

 
Relevant Guidelines 
The American College of Radiology (ACR) recommends 
CT scan as “usually appropriate” in patients with a sus-
picion of stone disease, compared to a KUB which “may 
be appropriate.”21 These authors recommend that while 
KUB is more widely available, it holds relatively limited 
clinical utility in the UC setting.21 

 

Ultrasound 
US is generally a lower cost imaging modality and does 
not rely upon ionizing radiation. It has become the pri-
mary alternative to CT as clinician training in point-of-
care US (POCUS) has increased and US technology has 
become more widely available.21 A wide range of sensi-
tivities and specificities for US have been reported, prob-
ably owing to variations in technique, body habitus, 
patient population and reference standards.25 Imaging 
calculi in the renal pelvis and in the ureter also present 
different challenges due to artifact and interference 
from bowel gas.25  
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Sensitivity and Specificity 
A review of the literature suggests that US has a pooled 
sensitivity and specificity of 45% and 94%, respectively, 
for detection of ureteral calculi and 45% and 88%, re-
spectively, for renal calculi.25 Sensitivity is reduced for 
calculi < 3 mm, and calculi can be missed in a decom-
pressed renal pelvis owing to the difficulty in distin-
guishing echogenic calculi from echogenic central sinus 
fat in the kidney.25 Sensitivity can be improved by com-
bining ultrasonography with KUB radiography. Sensi-
tivity and specificity for these combined studies range 
from 58% to 100% and 37% to 100%, respectively.26 

 
Relevant Guidelines 
The ACR and AUA recommend CT evaluation as a first-
line investigation of patients with suspected kidney cal-
culi, whereas the EAU recommends starting with US.21,23,27 
To reduce the cumulative effects of ionizing radiation, 
especially in pediatric and young adult patients and those 
who are pregnant, the ACR, AUA and EAU recommend 
US as a first-line imaging modality.21,23,27 US also has in-
creased accuracy in children owing to their small body 
size meaning that the distance between the US probe 
and anatomy of interest is reduced.28 

 
Useful Additional Ultrasound Technique 
In pregnant women, signs of obstruction such as a lack 
of ureteral jets can be used as a surrogate marker of an 
obstructing calculus.29 Use of the twinkling artefact as-
sists in identifying calculi and can improve the specificity 
of US by differentiating calculi from other echogenic 
structures.30 B-mode and Doppler US can be used to in-
duce a twinkling artifact. The twinkling artifact is the 
appearance of a mosaic of colors in a Doppler US image.30 

 
Patients with Recurrent Stones 
Immediate imaging is not typically advised for patients 
displaying symptoms suggestive of recurrent and un-
complicated ureterolithiasis. This recommendation 
takes into consideration the patient’s prior history of 
kidney or ureter stones. If a patient has a well-doc-
umented history of such stones, and their symptoms 
align with a typical stone episode, healthcare providers 
might initially rely on the patient’s medical history and 
clinical presentation to establish a diagnosis. 

It is crucial to understand that this recommendation 
is not an absolute rule and can vary depending on in-
dividual patient factors and the clinical judgment of 
the healthcare provider. If the patient’s symptoms do 
not improve, worsen, or if there is any suspicion of 
complications, such as infection or complete blockage, 

then imaging may be promptly conducted to aid in 
making treatment decisions. In such cases, it is advisable 
to refer the patient to a urologist urgently (or an ED if 
severe symptoms) for a determination regarding the 
necessity of imaging. 

 
Urgent Care Considerations 
While CT is the preferred first-line imaging modality 
for most patients with suspected urinary stones based 
on the ACR and AUA guidelines, it is not often readily 
available from UC. Additionally, immediate US is also 
rarely accessible from UC as well. POCUS provides a 
useful option, if available, and has been widely adopted 
in emergency medicine practice. However, it is unclear 
to what extent UC clinicians have access and profi-
ciency with this technology.31   

While no specific guidelines exist for UC evaluation 
and management of patients with suspected uretero-
lithiasis, it is reasonable to forego any immediate imag-
ing if CT and US are not immediately available in pa-
tients with reassuring vitals and urinalysis who are 
minimally symptomatic and can follow-up quickly with 
a urologist. Given the natural history of uneventful 
passage in the majority of patients, ED referral can gen-
erally be reserved for patients who develop intractable 
symptoms or concerns for concomitant infection.24 

 
Treatment and Management 
Acute Renal Colic Management 
For management of acute renal colic, pain relief is the top 
priority.32 Nonsteroidal anti-inflammatory drugs (NSAIDs) 
such as ketorolac 15-30 mg intramuscularly (IM) are effec-
tive and have fewer adverse effects than opioids.33 In 
patients tolerating oral fluids well, oral ibuprofen (usually 
at doses between 400-600mg) can provide similar relief 
to IM ketorolac.34 Increased oral fluid intake or intravenous 
fluid administration is generally not therapeutic in the 
acute management of pain related to renal colic.35 

Many suspected or confirmed ureteral calculi may 
be watched conservatively after UC presentation with 
close urologist follow-up arranged. For stones <5 mm 
in size, the chance of passage without intervention is 
~90%. Medical expulsive therapy with alpha-blockers 
(eg, tamsulosin) is controversial. A recent Cochrane Re-
view demonstrated a modest effect in improving passage 
for larger stones (>5mm) but also increased rates of ad-
verse reactions (mostly orthostatic hypotension) in pa-
tients treated with alpha-blockers.36 As it is rare that 
the size of a calculus will be known in UC, use of med-
ical expulsive therapy is reasonable in patients at low 
risk of harm from orthostasis (eg, younger patients, pa-
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Figure 1. An Algorithm for the Diagnosis and Management of Acute Kidney Calculi

Acute renal colic

Calculus larger than 10 mm?
Hydronephroses?

Physical examination suggests alternative diagnosis?

Hematuria in point-of-care urinalysis?

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

Consider other
diagnoses

Consider other
diagnosis

Rescue medication for pain
Medical expulsive therapy
Imaging every 1 to 14 days

Strain urine for calculus analysis

Calculus passage within four to six weeks?

High risk if calculus recurrence?

Refer to urologist

Refer to urologist Medical history
Creatinine, calcium and uric acid levels
Urinalysis and urine culture
Consider additional imaging

Increase fluid intake
Eat balanced diet
Maintain normal body weight
Thiazide diuretic, citrate, or 
allopurinol if recurrent calculus

Additional metabolic evaluation
individualized preventive measures

Medical analgesia

Is medical analgesia insufficient?
Is urinary tract infection or complete obstruction suspected?

Known sole functioning kidney?
Is pregnancy suspected?

Is patient older than 60 years (especially if patient has known arteriopathy)?

Urinalysis
Urine culture

Imaging within one week

Kidney calculi detected?

Immediate
referral

Consider other diagnoses

No Yes

No Yes

Reference  
Geraghty RM, Davis NF, Tzelves L, Lombardo R, Yuan C, Thomas K, et al. Best Practice in Interventional Management of Urolithiasis: An Update from the European 
Association of Urology Guidelines Panel for Urolithiasis 2022. Eur Urol Focus. 2022.



tients not at risk for falls, etc.). 
Any suggestion of coexisting urinary infection should 

be treated with antibiotics. This may be simple cystitis 
but in patients with fever, severe flank pain, or other 
systemic symptoms, pyoureter must be considered.31 

Immediate referral to the ED is appropriate if: 
� Adequate analgesia cannot be achieved with oral 

agents 
� Intractable vomiting 
� Pyoureter and/or sepsis is suspected 
� Bilateral urinary obstruction or unilateral obstruc-

tion with solitary kidney is suspected 
� Older patients or those with significant comorbid-

ities in which other life-threatening diagnoses such 
as abdominal aortic aneurysm cannot be excluded37 

Figure 1 shows an algorithm for the diagnosis and 
management of acute kidney stones.37 

 
Surgical Management 
For surgical management, the most common three 

treatment modalities for renal calculi are extracorporeal 
shockwave lithptripsy (ESL), ureteroscopic retrieval 
(with rigid or flexible retrograde ureteroscopy), and per-
cutaneous nephrolithotomy.38 The advantages and dis-
advantages of these therapies depends on the experience 
of the treating urologist, stone factors, such as size, lo-
cation and composition, and patient characteristics, 
such as body habitus, medical co-morbidities, and anat-
omy. With the appropriate patient and procedure se-
lection, there is a high stone clearance rate, low associate 
morbidity and quick recovery time.38 A general deci-
sion-making algorithm for these procedures depends 
on stone location, size, and density (see Figure 2). 
 
Conclusion  
The evaluation of patients with characteristic flank pain 
suggestive of possible renal colic/ureterolithiasis depends 
on history, physical exam, and urinalysis. Imaging is 
recommended, but may be deferred in mild presenta-
tions when rapid urologist follow-up can be assured. 
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Figure 2. Algorithm of Decision Making For Surgical Treatment of Renal Calculi

Symptomatic kidney calculi

Elective calculi

Calculi location

Stone size and morphology

CT evaluation

Lower pole Upper or middle pole

>2cm or staghorn<2cm>1.5cm1-1.5cm<1cm

Low attenuation High attenuation

Shockwave lithotripsy Ureteroscopic retrieval Percutaneous nephrolithotomy

Reference  
McClinton S, et al. The clinical and cost effectiveness of surgical interventions for stones in the lower pole of the kidney: the percutaneous nephrolithotomy, flexible 
ureterorenoscopy and extracorporeal shockwave lithotripsy for lower pole kidney stones randomised controlled trial (PUrE RCT) protocol. Trials. 2020 Jun 4;21(1):479. 



Decisions regarding immediate ED referral are case de-
pendent and warrant consideration of severity of symp-
toms, concerns for infection, and patient co-morbidities, 
most notably. 

Urinary calculi of 5mm or less have 90% chance of 
passage without intervention. When access to advanced 
imaging from UC is possible, US is the preferred first-
line imaging modality for younger patients and those 
who are pregnant. For older patients and those with 
larger body habitus, CT of the abdomen and pelvis 
without contrast is recommended. In patients with BMI 
<30, a reduced dose CT scan is preferrable as it offers 
similar sensitivity and specificity.  

Oral ibuprofen has similar efficacy to parenteral ke-
torolac and is a reasonable agent for ongoing analgesia 
in patients without contraindications to NSAIDs. Med-
ical expulsive therapy with alpha-blockers may offer a 
small benefit for passage, especially in stones >5mm, 
but does carry risk of adverse reactions, which must 
also be considered.  

Patients with confirmed stones should be referred for 
urology follow-up as this is a chronic condition in many 
patients which can increase risk of CKD. Appropriate 
management of current stones and therapies and life-
style changes that mitigate stone formation can mini-
mize the aggregate lifetime morbidity and symptoms 
related to urinary calculi. n 
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