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بدون سابقه هر گونه بيماري زمينه اي ساله  ٤٣آقايي بيمار 
درد شديد ولي منقطع پس از تعطيالت عيد نوروز به دليل 

كه ابتدا در ناحيه پهلو سمت چپ احساس مي شد و پس از (
تهوع و ، )يك روز، به كشاله ران چپ انتقال يافته بود

به اورژانس مشاهده خون در ادرار و همچنين استفراغ 
پس از اخذ شرح حال، انجام . بيمارستان مراجعه نموده است

 معاينات فيزيكي، بررسي نمونه ادرار و تصوير برداري شكم و
 دولگن توسط سيتي اسكن، پزشك اورژانس تشخيص 

ميلي متر در لگنچه و  ٣سنگ كليه هركدام به قطر حدود 
.را براي ايشان مطرح مي نمايدميزناي چپ 



RENAL STONE

 Epidemiology

• Kidney stones are common in industrialized nations, 
with an annual incidence of 0.5% to 1.9% and a lifetime 
incident rate of approximately 13% in men and 
approximately 7% in women.

• In the Middle East, the lifetime prevalence of stone 
disease has been reported to be up to 25%.

• Nephrolithiasis, although rarely causing kidney failure 
or life-threatening illness, is responsible for substantial 
morbidity.



Stone belt (red) extends all the way around the world

Alatab S, Pourmand G, El Howairis Mel F, Buchholz N, Najafi I, Pourmand MR, Mashhadi R, Pourmand N. National Profiles of 
Urinary Calculi: a Comparison Between Developing and Developed Worlds. Iran J Kidney Dis. 2016;10(2):51-61.



RENAL STONE

 Epidemiology

• The prevalence of kidney stones has increased from 3.8%
in the period of 1976 to 1980 to 8.4% in the period from 
2007 to 2010. 

• The male-to-female ratio has changed from 3:1 to less 
than 2:1 over the past 25 years. 

• The yearly total economic cost of kidney stones has 
been estimated to approach $5.3 billion in the United 
States alone.





Reported Urinary Calculus Prevalence and incidence in 
developed and Developing Countries



Increase in urolithiasis prevalence in the developed and 
developing worlds over time

Alatab S, Pourmand G, El Howairis Mel F, Buchholz N, Najafi I, Pourmand MR, Mashhadi R, Pourmand N. National Profiles of 
Urinary Calculi: a Comparison Between Developing and Developed Worlds. Iran J Kidney Dis. 2016;10(2):51-61.
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RENAL STONE

 Risk factors

• The prevalence of kidney stones was highest among men older 
than 40 years.

• In all age groups, the overall prevalence among men is higher 
than that in women.

• Non-Hispanic white people have more kidney stones than do 
non- Hispanic black people and Mexican Americans at all 
ages.

• Greater sunlight exposure in southern and eastern areas of 
US leads to an increase in insensible losses through sweating, 
resulting in more concentrated urine.



RENAL STONE

 Risk factors

• Obese men and women have a higher risk of kidney stones 
than do people of normal weight.

• Individuals weighing more than 220 pounds (100 kg) have a 
significantly greater chance of forming a kidney stone 
than those weighing less than 150 pounds (68 kg).

• A BMI higher than 30, in comparison with a BMI between 
21 and 22.9, is also associated with an increased risk of stone 
formation.



RENAL STONE

 Risk factors

• Many studies have indicated that 20% to 40% of stone formers 
have positive family histories of stones.

• Large databases, such as the Nurses Health Cohort and Health 
Professional Follow-up Study, reveal a relative risk of 
approximately twofold to fourfold in patients with positive 
family history.

• It has been reported that the concordance rates were 32% 
among monozygotic twins and 17% among dizygotic
twins.



Percentage (%) of patients with kidney
stones as a function of gender, race, and age



RENAL STONE

 Etiology

• Eighty percent of patients with nephrolithiasis form calcium 
stones, most of which are composed primarily of calcium 
oxalate or, less often, calcium phosphate.

• Other main types include uric acid, struvite (magnesium 
ammonium phosphate), and cystine stones.

• Same patient may have more than one type of stone concurrently 
(eg, calcium oxalate and uric acid).



Types of Renal Stones Formed and 
Frequency of Occurrence



Reported Urinary Calculus Types in Developed and Developing Countries

Alatab S, Pourmand G, El Howairis Mel F, Buchholz N, Najafi I, Pourmand MR, Mashhadi R, Pourmand N. National Profiles of Urinary 
Calculi: a Comparison Between Developing and Developed Worlds. Iran J Kidney Dis. 2016;10(2):51-61.



Chemical and Common Names of Frequently
Encountered Kidney Stones



RENAL STONE

 Symptoms

• Patients occasionally present after having passed 
gravel or a stone.

• Uric acid stones are more likely to present with 
gravel, but they can also produce acute 
obstruction.

• Symptoms may develop when stones initially pass 
from the renal pelvis into the ureter.

• Patients may present with the classic symptoms of 
renal colic and hematuria.



CLINICAL MANIFESTATIONS OF RENAL
STONES

Pain Gross 
hematuria

Nausea & 
Vomiting

Urinary 
urgency OR 
frequency

Urinary 
tract 

infection

Acute renal 
failure



RENAL STONE

 Symptoms

• Pain is the most common symptom and varies from a mild and 
barely noticeable ache to discomfort that is so intense that it 
requires parenteral analgesic.

• The pain typically waxes and wanes in severity, and develops 
in waves or paroxysms.

• Pains are related to movement of the stone in the ureter
and associated ureteral spasm. 

• Paroxysms of severe pain usually last 20 to 60 minutes.





RENAL STONE

 Symptoms

• The site of obstruction determines the location of pain.

• Flank pain or 
tenderness

Upper ureteral
or renal pelvic 

obstruction

• Pain that may radiate to 
the ipsilateral testicle 
or labium

Lower ureteral
obstruction



RENAL STONE

Symptoms

• Gross or microscopic hematuria occurs in the majority of 
patients presenting with symptomatic nephrolithiasis.

• Hematuria is the single most discriminating predictor of 
a kidney stone in patients presenting with unilateral flank 
pain.

• The absence of hematuria in the setting of acute flank pain 
does not exclude the presence of nephrolithiasis.

• Hematuria is not detected in approximately 10 to 30 
percent of patients with documented nephrolithiasis.



RENAL STONE

 Diagnosis

Clinical 
presentation

Abdominal plain 
film

(Not for uric acid)

Intravenous 
pyelography

Ultrasonography
Non-contrast 

helical CT 
scan

Urine analysis

Stone 
analysis



RENAL STONE

 Diagnosis

• The diagnosis of nephrolithiasis should be suspected in all patients 
with the acute onset of atraumatic flank pain, particularly if 
without abdominal tenderness and with hematuria.

• Non-contrasted helical CT is now the initial diagnostic study of 
choice in most cases.

• Intravenous pyelography and ultrasonography are 
alternatives if helical CT is not available.

• Further evaluation consists of determining the predisposing factors 
to stone formation with blood tests and urine collections.



All kidney stones regardless of 
composition, with the 

exception of “Indinavir” 
stones, can be visualized by 
non-contrast CT, which can 
reveal very small stones (as 

small as 1 mm) with sensitivity 
higher than 94% and 

specificity higher than 92%.



Appearance on Plain Radiographs



Struvite and staghorn calculi. Plain abdominal radiograph 
demonstrating a right staghorn calculus and a smaller left 

renal pelvic stone. The patient is a 72-year-old woman.



Crystalluria per se has
modest diagnostic value 

in comparison with stone 
analysis, inasmuch as 
calcium oxalate and 

phosphate and uric acid 
crystals may be present in 

normal urine, but 
“cystine crystalluria” is 

more specific.



RENAL STONE

 Acute therapy

• Most patients with acute renal colic can be managed 
conservatively with pain medication.

• Forced intravenous hydration does not seem to be more 
effective compared with minimal intravenous hydration.

• Urgent urologic consultation is warranted in patients with 
urosepsis, acute renal failure, anuria, and/or unyielding 
pain, nausea, or vomiting.

• The likelihood that ureteral stones will pass depends upon the size
and location of the stone. 



Management of acute symptomatic nephrolithiasis



Patients should be instructed to strain their urine for several days 
and bring in any stone that passes for analysis.



RENAL STONE

 Acute therapy
• Pain control

 Patients can be managed at home if they are able to take oral 
medications and fluids.

 Hospitalization is required for those who cannot tolerate oral 
intake or who have uncontrollable pain or fever.

 Both nonsteroidal anti-inflammatory drugs (NSAIDs) and 
opioids have traditionally been used for pain control in patients 
with acute renal colic.

 Prospective randomized controlled studies suggest that NSAIDs are 
at least as effective as opiates.



Pain assessment scale





RENAL STONE

 Acute therapy
• Pain control

Benefits 
with 

NSAIDs

Decreasing 
ureteral
smooth 

muscle tone

Lower 
requirement 

for rescue 
analgesia

Lower 
incidence of 

adverse effects
(e.g. nausea & 

vomiting

Discourages 
opiate-
seeking



RENAL STONE

 Acute therapy
• Pain control

 Patients with preexisting renal disease or severe volume 
depletion, NSAIDs may interfere with the kidney's 
autoregulatory response to acute obstruction and induce acute 
renal failure.

 A randomized trial suggested that NSAIDs and opioids may 
be superior to either agent alone.

 Standard doses of opiates will relieve pain in those who do not 
respond to NSAIDs.





Advantages Disadvantages

Limited duration 
of treatment 
(Up to 5 days)

High risk of GI 
side effects

Rapid onset of 
action 

(~30 minutes)

Intravenous 
administration

Ketorolac









NSAID 
side 

effects

Nausea & 
Vomiting

Indigestion

Anorexia

DiarrheaAbdominal 
pain

Sleepiness

Dizziness









RENAL STONE

 Acute therapy
• Stone passage

 Stone size is the major determinant of the likelihood of 
spontaneous stone passage, although stone location is also 
important.

 Most stones ≤5 mm in diameter pass spontaneously.

 For stones larger than 4 mm in diameter, there is a progressive 
decrease in the spontaneous passage rate, which is unlikely with 
stones ≥10 mm in diameter.

 Proximal ureteral stones are also less likely to pass 
spontaneously.



The likelihood of spontaneous
passage is 97% for stones smaller 
than 2 mm, 50% for stones 3 mm 
in size, and 14% for stones 4 to 6 

mm in size; 
If the stone is larger than 6 mm, 

the chance of spontaneous 
passage is only 1%, and urologic 

intervention will almost 
certainly be required.
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 Acute therapy
• Stone passage

 Several interventions increase the passage rate of ureteral stones, 
including antispasmodic agents, calcium channel blockers, 
tadalafil, and alpha blockers, with or without steroids (e.g. 
deflazacort, prednisolone).

 Studies directly comparing nifedipine retard (20-30 mg daily) 
and tamsulosin (0.4 mg daily) have reported similar rates of stone 
passage or perhaps slightly higher rates with tamsulosin.

 A potential advantage of tamsulosin is somewhat faster stone 
passage and fewer hospitalizations and procedures.

 Other alpha blockers (e.g. terazosin, doxazosin) appear to be 
similarly effective.





Treatment with 
tamsulosin (0.4 mg once 
daily) for four weeks to 
facilitate spontaneous 

stone passage in 
patients with stones ≤10 

mm in diameter is 
suggested.









Alpha 1 
blockers side 

effects

Postural 
hypotension

Dizziness

PalpitationsHeadache

Lassitude



Alpha 1 blockers

(e.g., prazosin, 
terazosin)

Tamsulosin

May enhance the 
antihypertensive effects of 

alpha 1 blockers. Avoid 
combination  



Alpha 1 blockers

(e.g., prazosin, 
terazosin)

Phosphodiesterase-5 
inhibitors

(e.g., Sildenafil, 
Tadalafil

May enhance the 
antihypertensive effects of 
alpha 1 blockers. Separate 

these medications by at least 
4 hours. 



Foeniculum                %25                 دانه رازيانه vulgare
Cuminum             %12.5         دانه زيره سبز cyminum

Laurus              % 12.5                     برگ بو nobilis
Cerasus             % 12.5               دم گيالس avium
Zea              % 12.5                كاكل ذرت mays

Tribulus               % 12.5        ميوه خارخاسك terrestris
Cucumis                % 12.5              تخم خربزه melo







Product Ingridients:
Apamarga (Achyranthes aspera)
Gojiha (Onosma bracteatum)
Manjishtha (Rubia cordifolia)
Nagarmusta (Cyperus scariosus)
Pasanabheda (Saxifraga ligulata)
Sahadevi (Vernonia cinerea)
Shilajeet (Purified)
Shilapuspha (Didymocarpus pedicellata)





(Cucurbita pepo(عصاره خشك بذر كدو
Populus(برگ شالك nigra)

Solidago(  برگ علف طاليي canadensis)
:مواد مؤثره

فالونوئيدها، ساليسين، استروئيدها و آمينواسيدها





 :گياهان متشكله
رازيانه•

ذرتكاكل  •
خارخاسك •
گيالسدم  •



قطره رناميكس از عصاره گياهان دم اسب ، لوبيا ، تنباكوي 
ين كينيكينيك ، توس نقره اي ، ارتسفين ارسياتوس ، پيرو ، شير

بيان ، خارخر ، نعنا فلفلي و بيد سفيد تهيه شده است







Details of the effects of blind chemotherapy

Most of the drugs administered blindly
were neither indicated nor beneficial for the patients
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 Acute therapy
• Referring to urology for potential intervention for patients with:

Stones larger than 10 mm in diameter

Significant discomfort

Significant obstruction

Not passed the stone after four to six weeks of medical 
treatment

Urosepsis

Acute renal failure



RENAL STONE

Surgical 
therapy

Ureteroscopy

Shock wave 
lithotripsy

Ureteroscopic
lithotripsy with 
electrohydrauic
or laser probes

Percutaneous
nephrolithotomy

Laparoscopic 
stone removal

Open stone 
surgery







The choice of surgical therapy
usually depends on the size of stone. 

Percutaneous nephrolithotomy is 
preferred for stones >20 mm diameter, 

Shock wave lithotripsy is preferred for 
stones 10–20 mm diameter.

Stones <10 mm diameter are treated using 
either shock wave lithotripsy or retrograde 

intrarenal surgery. 



Renal 
complications 

of 
extracorpore
al shock wave 

lithotripsy

Incomplete 
stone 

fragmentation

Renal 
parenchymal 

injury

A decline in 
glomerular 

filtration rate

An elevation 
in blood 
pressure



NSAIDs should be 
stopped 3 days before 

anticipated shock wave 
lithotripsy to minimize 

the risk of bleeding. 



RECURRENCE RATE OF RENAL STONE

One-
year

Five-
years

Ten-
years

15%

35-40%

50%



Calcium oxalate crystals in urine



Major risk factors for calcium stones



RENAL STONE

 Prevention of recurrent calcium stones in adults

Dietary 
modification

Administration 
of appropriate 

medications



RENAL STONE

 Dietary modification

Increasing 
fluid intake 

Increasing 
dietary calcium

Increasing 
potassium

Increasing 
phytate

Decreasing 
oxalate intake

Decreasing 
animal 
protein

Decreasing 
sucrose

Decreasing 
sodium

Decreasing 
supplemental 

calcium

Decreasing 
supplemental 

vitamin C
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 Dietary modification

• Increase fluid intake

 Increasing fluid intake, spread throughout the day (although it 
is not essential that the patient wake up several times per night to 
urinate), will increase the urine flow rate and lower the urine 
solute concentration.

 Sufficient fluid intake to produce at least 2-2.5 liters of urine 
per day.

 The risk of stone formation might be affected by the type of 
beverage consumed.



While some clinicians suggest that a 
patient should drink enough fluids to 
wake up at least once per night, there 
are no data to support such guidelines 

and the desire to have constantly diluted 
urine needs to be balanced against the 

harm of sleep disruption.



Effect of hydration on recurrent stone formation

Patients in group 1 were advised to increase water intake without any change 
in diet, and patients in group 2 were not advised to change fluid intake or diet



Recurrence of stones in patients who formed a single stone

50%

30%

10%

Yellow triangles: Untreated patients
Blue circles: Patients given marked hydration

Red circles: Patients achieved a high urine volume above 2.5 L
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 Increase fluid intake

• Grapefruit juice

 It may be associated with an increased risk of stones, 
although a potential mechanism has not been identified.

 Although data are limited, avoidance of grapefruit and 
grapefruit juice may be reasonable in patients with calcium
oxalate stones.

• Coffee, tea, and alcohol

 There is no evidence that these beverages should be avoided 
to prevent stone formation.



RENAL STONE

 Increase fluid intake

• Cranberry juice
 Increased the urinary saturation of calcium oxalate when 

ingested in large amounts (one liter per day).

 Ingestion of moderate amounts is unlikely to be harmful, and 
there is no evidence that this beverage is beneficial for stone 
prevention.

• Soft drink
 Soft drink consumption may reduce the risk of stone recurrence, 

although it is unclear what fluid replaced the soft drink.

 Patients avoid calorie-containing beverages, such as sweetened 
soda, to avoid weight gain with the general increase in fluid intake.
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 Dietary modification

• Reduce animal protein intake

 Adverse changes in urinary calcium and citrate excretion can be 
induced by a high protein diet since the metabolism of sulfur-
containing amino acids increases the daily acid load by generating 
sulfuric acid.

 Animal protein is much more likely to induce this effect than 
vegetable protein since it has a higher sulfur content and therefore 
generates more acid.

 Lowering animal protein intake will produce favorable changes in 
the urine.

 It has not been proven that this will reduce the incidence of stone 
formation.

 Based upon the available data, it would be prudent to avoid 
excessive animal protein intake.



Protein load increases urine stone-forming tendency



Change in urine calcium excretion (Δ urine calcium) as a function of 
change in urine net acid excretion (Δ urine net acid) in humans



Stone formers are generally 
counseled to consume a diet 

moderate in total protein (0.8 -1.0 
g/kg daily), especially proteins 
derived from animal sources.
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 Dietary modification

• Increase fruit and vegetable intake

 Foods that are rich in potassium, particularly fruits and 
vegetables, may be beneficial.

 Higher potassium intake may reduce the risk of stone 
formation by either reducing urinary calcium excretion or 
increasing urinary citrate excretion (since potassium-rich 
foods tend to have a high alkali content).

 Increasing intake of fruits and vegetables may reduce the 
risk of calcium oxalate stone formation.
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• Limit dietary oxalate intake

 Some foods contain very large amounts of oxalate and those 
should be avoided (e.g. spinach, rhubarb).

 Some nuts and legumes are also high in oxalate and the 
intake should be limited (eg, peanuts, cashews, and 
almonds).

 There is scant evidence that low oxalate diets reduce the 
risk of stone formation.

 If a low oxalate diet is recommended, it should only be 
continued if there is documented evidence that the urine 
oxalate excretion has fallen.



Foods High in Oxalate Low Oxalate Alternatives

Nut Products (Almonds, Cashews, Peanuts, 
Pecans, Walnuts)

Popcorn

Potato Chips
Popcorn, Graham Crackers, Triscuits, 

Saltines

Chocolate Chip Cookies
Oatmeal Cookies, Fig Bars, Popsicles, 

Pudding, Jello

Rice Dream Soy Milk

Grapefruit, Tangerines
Cantaloupe, Honeydew Melon, Mango, 

Nectarines

Dates Figs, Raisins

Canned Pineapple Canned Peaches, Canned Pears

Dried Figs, Dried Pineapple Dried Apricots, Apples or Cranberries

Fava, Navy or Refried Beans Soybeans, Mung Beans

Spinach Lettuce, Broccoli, Brussels Sprouts

Turnip, Yams Yellow Squash

Asparagus Broccoli, Brussels Sprouts, Cauliflower

Collards Kale, Mustard Greens

Potatoes White Rice, Macaroni & Cheese

Cream of Wheat, Cereal, Farina Cereal, Corn 
Grits

Oatmeal Cereal, Granola Bars

French Toast, Pancakes Cornbread, Eggs

Clam Chowder, Lentil Soup, Miso Soup Chicken Noodle Soup

Cheeseburger Hot Dog, Chicken Nuggets

Lasagna Macaroni & Cheese

Peanut Butter Apple Butter

Tomato Sauce Cream Sauce, Olive Oil, Mozzarella Cheese

Blueberry Muffins Oat Bran Muffin, Corn Bread

Low Oxalate Alternatives
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 Dietary modification

• Limit sodium intake

 Calcium is reabsorbed passively in the proximal tubule down the 
favorable concentration gradient created by the reabsorption of sodium
and water.

 A low sodium diet (80-100 mEq/day ~ 5.8 g sodium chloride ~ 1 
teaspoon) can enhance proximal sodium and calcium reabsorption, 
leading to a reduction in calcium excretion.

 Although the independent contribution of lowering dietary sodium intake 
on actual stone formation is unknown and higher sodium intake may be 
associated with higher urine volume.

 It is likely an important component of a regimen that has been 
demonstrated to reduce recurrent stone formation.



Calcium clearance as a function of sodium clearance in dogs
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 Dietary modification

• Limit sucrose and fructose intake

 Sucrose and fructose intake increases urine calcium 
independent of calcium intake and has been associated 
with an increased risk of stones.
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 Dietary modification

• Calcium intake
 Higher urine calcium is a common finding in stone formers, but restricting 

dietary calcium intake is not recommended unless it is excessive (more 
than 2000 mg/d).

 Although urine calcium excretion may decrease with restriction, the 
decrease in free intestinal calcium can lead to increased absorption of 
dietary oxalate and enhanced oxalate excretion.

 The net effect may be increased supersaturation of the urine with respect 
to calcium oxalate and an enhanced tendency to stone formation.

 The low calcium intervention was not beneficial and is not 
recommended.
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 Dietary modification
• Calcium intake

 Calcium supplements do not appear to be effective in 
preventing recurrent stones and may even slightly 
increase risk.

 In patients with a history of stones who require calcium 
supplements (eg, for the treatment of osteoporosis):

Measure urinary calcium excretion before and approximately one 
month after starting the calcium supplement

If there is a clinically important increase in urinary calcium 
excretion, then the addition of a thiazide diuretic may be useful



Results of a randomized prospective study in which the rate of stone formation 
in men assigned to a low-calcium diet was compared with that in men assigned 

to a diet with normal calcium, low sodium, and low animal protein.



The preferred calcium supplement 
for people at risk of stone formation 
is “calcium citrate” because it helps 

to increase urinary citrate 
excretion.







Taking higher daily 
doses of vitamin D 
(>1,000 IU) should, 

however, be avoided 
in patients with renal 

stone.
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 Dietary modification
• Other factors

 High dose vitamin C appears to increase urine oxalate 
excretion in certain individuals and the risk of stone formation as 
the vitamin C (ascorbic acid) is metabolized.

 High dose supplements should be avoided in those with higher 
urine oxalate excretion.

 Most investigators recommend limiting the intake of vitamin C
to the recommended dietary allowance (90 mg/day) among patients 
with a history of calcium oxalate stones.

 Calcium stone former should be instructed to limit any vitamin C 
supplements to less than 1,000 mg per day.



Food Serving size Vitamin C (mg)
Vegetables and Fruit
Vegetables
Peppers (red, yellow) raw 125 mL (½ cup) 101-144
Peppers (red, green), cooked 125 mL (½ cup) 121-132
Peppers, green, raw 125 mL (½ cup) 63
Broccoli, cooked 125 mL (½ cup) 54
Cabbage, red, raw 250 mL (1 cup) 54
Brussels sprouts, cooked 125 mL (4 sprouts) 38-52
Kohlrabi, cooked 125 mL (½ cup) 47
Broccoli, raw 125 mL (½ cup) 42
Snow peas, cooked 125 mL (½ cup) 41
Cabbage, cooked 125 mL (½ cup) 30
Cauliflower, raw or cooked 125 mL (½ cup) 26-29
Kale, cooked 125 mL (½ cup) 28
Rapini, cooked 125 mL (½ cup) 24
Potato, with skin, cooked 1 medium 17-24
Bok Choy, cooked 125 mL (1/2 cup) 23
Sweet potato, with skin, cooked 1 medium 22
Asparagus, frozen, cooked 6 spears 22
Balsam pear/bitter melon 125 mL (½ cup) 22
Turnip greens, cooked 125 mL (½ cup) 21
Snow peas, raw 125 mL (½ cup) 20
Collards, cooked 125 mL (½ cup) 18
Tomato, raw 1 medium 16
Tomato sauce, canned 125 mL (½ cup) 15
Fruit
Guava 1 fruit 206
Papaya ½ fruit 94
Kiwifruit 1 large 84
Orange 1 medium 59-83
Lychee 10 fruits 69
Strawberries 125 mL (½ cup) 52
Pineapple 125 mL (½ cup) 39-49
Grapefruit, pink or red ½ fruit 38-47
Clementine 1 fruit 36
Cantaloupe 125 mL (½ cup) 31
Mango ½ fruit 29
Avocado, Florida ½ fruit 26
Soursop 125 mL (½ cup) 25
Tangerine or mandarin 1 medium 22
Persimmon 125 mL (½ cup) 17
Berries (raspberries, blueberries, 
blackberries)

125 mL (½ cup) 14-17

Juice
Juice (orange, grapefruit, apple, 
pineapple, grape) , Vitamin C added 125 mL (½ cup) 23-66

Guava nectar 125 mL (½ cup) 26

Vitamin C Content of Some Common Foods
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 Dietary modification
• Other factors

 Phytate (e.g. cold cereal, dark bread, and beans) appears to 
decrease the risk of stones in women.

 Although its mechanism of action is unclear, calcium oxalate 
crystal formation is strongly inhibited in vitro by phytate.

 As higher body mass index increases the risk of stone 
formation, particularly in women, weight control may be 
helpful in preventing stone recurrence.

 Since urine volume does not increase with weight gain, a 'normal' 
urinary calcium excretion in a heavier person would result in a 
higher concentration of calcium in the urine.



Taking higher daily 
doses of vitamin D 
(>1,000 IU) should, 

however, be avoided 
in patients with renal 

stone.



Calcium stone former 
should be instructed 

to limit any vitamin C 
supplements to less 
than 1,000 mg per 

day.



RENAL STONE

 Medical therapy

Indications

Formation of 
new stones

Enlargement of 
old stones

Passage of 
gravel

Insufficient 
improvement in 

the urine 
chemistries 

despite dietary 
modification over 

a three to six 
month
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 Medical therapy

• The aim of therapy is to prevent further calcium oxalate 
precipitation. 

• In comparison to uric acid or cystine stones, dissolution of 
already existing calcium stones is highly unlikely.

• Passage of an existing stone does not necessarily reflect a 
therapeutic failure in a patient known to have renal stones prior 
to the institution of therapy.

• Patient adherence to diet or medication may become an 
important issue over the long term.
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 Medical therapy

• Reduce urine calciumThiazide 
diuretics

• HyperuricosuriaAllopurinol

• Hypocitraturia
Potassium 

citrate



Urinary calcium excretion 
greater than 250 mg/day (6.24 

mmol/day) in women and 
greater than 300 mg/day (7.49 
mmol/day) in men were the 

traditional definitions of 
hypercalciuria.



Urinary calcium excretion 
greater than 4 mg/kg (0.1 

mmol/kg) per day is 
another definition for 

hypercalciuria. 



RENAL STONE

 Medical therapy
• Hypercalciuria

 Patients with idiopathic hypercalciuria should be treated with a 
normal calcium, reduced animal protein, and low salt diet plus a 
thiazide diuretic.

 Thiazide therapy can lower calcium excretion by as much as 50 
percent.

 This is primarily by inducing mild volume depletion, leading to a 
compensatory rise in the proximal reabsorption of sodium, and 
therefore of passive calcium reabsorption.

 The net effect may be a 90 percent reduction in the incidence of new 
stones.

 The full benefit may not be seen unless sodium intake is also 
restricted.



RENAL STONE

 Medical therapy
• Hypercalciuria

 The diuretic is generally started at 
25 mg/day of chlorthalidone or hydrochlorothiazide (or its 
equivalent).

 Most patients will require 50 to 100 mg/day to achieve adequate 
lowering of the urine calcium.

 Hydrochlorothiazide at doses above 25 mg/day may need to be given 
twice daily because of its short half-life.

 Hypokalemia should be avoided since low potassium levels reduce 
urinary citrate excretion.



RENAL STONE

 Medical therapy
• Hypercalciuria

 If the urine calcium remains higher than desired, a potassium-
sparing diuretic, amiloride (5 to 10 mg/day), can be added.

 Triamterene is typically avoided because of the rare 
possibility of precipitation.











RENAL STONE

 Medical therapy
• Hyperuricosuria

 Close to 80% of hyperuricosuric stone formers have 
calcium oxalate stones, and 10% have calcium 
phosphate stones.

 Elevated urinary excretion of uric acid has been 
thought to promote calcium oxalate stone formation.

 There is controversy regarding the role of uric acid.



RENAL STONE

 Medical therapy
• Hyperuricosuria

 In the past, it was suggested that uric acid may act as a 
nidus for calcium oxalate stone formation.

 However, uric acid is no longer believed to act as a 
nidus.

 Two randomized trials and several observational studies 
have shown benefit from allopurinol in calcium stone 
formers with hyperuricosuria.





RENAL STONE

 Medical therapy
• Hypocitraturia

 Hypocitraturia has been detected in 15% to 60% of stone formers.

 Hypocitraturia has been defined as citrate excretion below 
320 mg/day, but as with all urinary factors, this definition is 
somewhat arbitrary.

 Increasing urinary citrate excretion is the goal in patients with 
hypocitraturia.

 Citrate inhibits stone formation by forming a poorly dissociable 
but soluble complex with calcium, thus reducing the amount of 
calcium available for binding with oxalate or phosphate.

 Citrate excretion can be enhanced by alkalinizing the plasma by the 
daily administration of 30-80 mEq of potassium citrate 
or potassium bicarbonate.



Causes of Hypocitraturia



Protective effects of 
citrate against stones 

Forms extremely soluble 
calcium-citrate complex

Inhibits the spontaneous 
nucleation of calcium 

oxalate

Retards agglomeration of 
preformed calcium oxalate

Increase the inhibitory 
activity of urine 
macromolecule

(e.g., Tamm-Horsfall protein)



RENAL STONE

 Medical therapy
• Hypocitraturia

Good source of potassium and citrate

Modestly raises oxalate excretion

Increase in caloric intake

Does not lower calcium excretion

Orange juice



RENAL STONE

 Medical therapy
• Hypocitraturia

 Lemon juice has been proposed to be an effective source of 
citrate.

 Other citrate-containing low calorie beverages (particularly diet 
soft drinks that contain large amounts of citrate such as diet 
Sunkist, diet 7Up) do not appear to be therapeutically useful.

 The actual alkali content of these beverages was less than 10 
meq/L.

 Cranberry juice does not seem to increase urinary citrate 
levels due to its low potassium content.



RENAL STONE

 Medical therapy
• Hypocitraturia

 Alkalinization raises citrate excretion by diminishing the uptake 
of filtered citrate by the proximal tubular cells.

 Metabolic acidosis diminishes citrate excretion due to enhanced 
citrate reabsorption.

Citrate(2-) + HCO3- ↔ Citrate(3-) + CO2 + H2O



RENAL STONE

 Medical therapy
• Hyperoxaluria

Causes

High 
oxalate 

diet

Conversion 
to oxalate

Increased 
absorption 
of dietary 
oxalate



Oxalate metabolism and transport



RENAL STONE

 Hyperoxaluria

• The mechanism by which these disorders enhance urine 
oxalate excretion involves dietary fat malabsorption with 
steatorrhea.

• Increased amounts of luminal free fatty acids appear to be 
critical, and there is a positive correlation between fecal fat 
and hyperoxaluria.

• Increased luminal concentration of bile acids and long-chain 
fatty acids enhance the absorption of oxalate by increasing the 
permeability of the colon to oxalate.

• The free fatty acids bind calcium, rather than oxalate, which 
makes more oxalate available for absorption.
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 Medical therapy
• Hyperoxaluria

Management 
strategies

High fluid 
intake

Calcium 
carbonate or 

citrate 
(1-4 g/day)

Potassium 
citrate

Low fat, low 
oxalate diet

Cholestyramine

(2-4 g with each 
meal)



Foods High in Oxalate



It has been revealed that oxalate excretion 
was lower in patients with nephrolithiasis 
who had O. formigenes in their stool than 

in those who did not.

A clinical observation in a small number of 
patients with type 1 primary 

hyperoxaluria revealed a reduction in 
both urinary and plasma oxalate after oral 
administration of O. formigenes to some of 

the patients.













RENAL STONE

 Monitoring of response

• The goal of therapy is to reverse the abnormalities detected during the initial 
workup (eg, low urine volume, hypercalciuria, hypocitraturia, and 
hyperoxaluria).

• Obtaining a 24-hour urine collection at six to eight weeks after therapy 
has begun to assess the impact of the intervention.

• If the desired changes have taken place, repeat values are obtained at six 
months and then at yearly intervals.

• If urinary abnormalities persist, additional therapy is required.

• Periodic imaging with ultrasound or KUB is frequently used to determine if 
new stones have formed or previous stones have increased in size.

• Ultrasound or KUB should be performed at one year and, if negative, 
every two to four years thereafter depending on the severity of persistent 
urinary abnormalities.



RENAL STONE

 Calcium phosphate

Except for hyperoxaluria, patients with calcium 
phosphate stones have the same risk factors as those 

with calcium oxalate stones

Therapy for recurrent stone formation is similar to 
calcium oxalate stones in most cases

Most calcium phosphate stone formers have a 
persistently elevated urine pH (usually above 6.0)



RENAL STONE

 Calcium phosphate

Administration of alkali could increase the risk by raising 
the urine pH, thereby increasing the likelihood of calcium 

phosphate crystal formation

Alkali therapy must be undertaken with caution

Urine pH and citrate should be monitored, and 
supplemental alkali should be discontinued if urine pH 

rises above 6.5 without a substantial increase in the urine 
citrate or decrease in the urine calcium



Urine stone risk factors with increasing percentage 
of calcium phosphate (CaP%) in passed stones



RENAL STONE

 Management of Calcium phosphate

1
• Lowering urine calcium level is a priority

2
• Alkali supplements rise blood bicarbonate levels, and urine 

calcium level and calcium phosphate supersaturation fall

3
• Urine citrate, reduced by metabolic acidosis, rises, which is 

a protective response because citrate raises

4
• In the presence of persistent hypercalciuria, thiazide 

treatment, as in idiopathic hypercalciuria, is appropriate



No high-quality trials of
treatment for calcium 

phosphate stones per se have 
yet been reported.



RENAL STONE

 Uric acid

• Epidemiology

 It accounts for 5 to 10 percent of urinary tract stones in the United 
States and Europe.

 It comprises 40 percent or more of stones in areas with hot, arid 
climates (such as the Middle East) in which the tendency to a low 
urine volume and acid urine pH.

 Follow up studies found a relative risk of developing kidney stones to be 
1.3 to 1.6 in diabetic patients in comparison with non-diabetic 
patients.

 About 63% of stones in obese patients were composed of uric acid.



Relative distribution of kidney stones 
from approximately 4700 stone analyses



RENAL STONE

 Uric acid

Pathogenesis

High urine 
uric acid 

concentration

Acid urine 
pH



Hyperuricosuria is defined as 
urinary excretion of uric acid 
greater than 800 mg/day (4.8 

mmol/day) in men and 
greater than 750 mg/day (4.5 

mmol/day) in women.



RENAL STONE

 Uric acid
• Pathogenesis

H+ + Urate- ↔ Uric acid

 A low urine pH is the more significant of these two biochemical risk 
factors for the development of uric acid nephrolithiasis.

 Uric acid solubility in the urine falls from approximately 
200 mg/dL (1.2 mmol/L) at a urine pH of 7 to 
15 mg/dL (0.09 mmol/L) at a urine pH of 5.

 Hyperuricosuria was uncommon in the patients with uric acid 
stones.

(Relatively soluble) (Insoluble)



RENAL STONE

 Uric acid
• Predisposing factors

Gout

Increased 
fractional 

excretion of uric 
acid

Uric acid 
overproduction

Chronic 
diarrhea

Diabetes mellitus 
& metabolic 
syndrome



Causes of secondary hyperuricemia due to increased purine biosynthesis 
and/or urate production



Causes of Hyperuricosuria



Causes of Low Urinary pH



Urine crystals in urine



RENAL STONE

 Uric acid

Treatment

Alkalinization 
of the urine

Increased 
fluid intake

Reduction of 
uric acid 

production



RENAL STONE

 Uric acid
• Treatment
 Urinary alkalinization

pH = 5.35 + log ([urate] ÷ [uric acid])

 At a urine pH of 6.75, more than 90 percent of the total urinary uric acid will 
be the more soluble urate salt, thereby minimizing the risk of uric acid 
precipitation.

 There are no randomized trials that have evaluated the efficacy of urinary 
alkalinization on recurrence or dissolution of uric acid stones.

 However, alkalinization is associated with a remarkable reduction in recurrent 
stone episodes in observational studies. 

 Alkalinization therapy should target a urine pH between 6.1 and 7.

 Achieving a urine pH higher than 7 will provide little if any further benefit on 
uric acid stone formation and may increase the risk of calcium phosphate 
stone formation.



RENAL STONE

 Uric acid
• Treatment

 Urinary alkalinization

 An alkaline urine pH may not need to be maintained at all times since raising 
the urine pH to at least 6.5 once per day or every other day prevents uric 
acid stone formation.

 Either potassium bicarbonate or potassium citrate can be given, with the 
typical dose being 40 to 80 mEq/day.

 This regimen can both dissolve preexisting stones and prevent the 
formation of new stones.

 Alkalinization with potassium salts is preferable since the sodium load with 
sodium citrate or sodium bicarbonate may increase calcium excretion and 
promote the formation of calcium stones in some patients.



Effects of Urinary Alkalinization



Carbonic anhydrase
inhibitors 

(acetazolamide, 
topiramate) may be used 

as alternative 
alkalinizing agents.

Carbonic anhydrase
inhibitors can be 

reserved as an adjunct 
for patients who fail to 
respond to potassium 

citrate alone.



RENAL STONE

 Uric acid
• Treatment

 Xanthine oxidase inhibitors

It is generally reserved for patients continue to form uric acid 
stones despite alkali therapy and increased fluid intake

No randomized trials have evaluated the effect of allopurinol on the 
risk of forming uric acid stones in patients with hyperuricosuria.

In a patient with a history of uric acid stones and gout but ≤1 flare 
of gouty arthritis per year, there may be no specific indication for 

xanthine oxidase inhibitor therapy

Only randomized trials on allopurinol (100 mg three times daily or 300 mg 
daily) in patients with nephrolithiasis have studied patients with calcium (not 

uric acid) stones and hyperuricosuria with conflicting results.



RENAL STONE

 Cystine

• Epidemiology

 An average prevalence of 1 in 7000 births.

 Cystine stones are found in 1 to 2 percent of stone formers.

 Cystine stones represent a higher percentage of stones in 
children (about 5 percent).



RENAL STONE

 Cystine
• Pathogenesis

 Cystinuria is a genetic cause of kidney stones.

 Patients with cystinuria have impairment of renal cystine
transport.

 Decreased proximal tubular reabsorption of filtered cystine
resulting in increased urinary cystine excretion and cystine
nephrolithiasis.



RENAL STONE

 Cystine
• Diagnosis

Stone 
analysis

Positive 
family history 
of cystinuria

Hexagonal 
cystine crystals 

on urinalysis

Cyanide-
nitroprusside

screen

Urinary 
cystine

excretion

Genetic testing



RENAL STONE

 Cystine
• Diagnosis

Urine sediment showing cystine crystals



RENAL STONE

 Cystine
• Treatment

General 
approach

Conservative 
measures

Thiol-
containing 

drugs



RENAL STONE

 Cystine
• Treatment
 Conservative measures

• Decreases the cystine
concentration

Increasing fluid 
intake

• Reduces cystine
excretion and 
concentration

Restricting 
sodium and 

protein intake

• Increases the solubility 
of cystine

Urinary 
alkalinization



RENAL STONE

 Cystine
• Treatment
 Conservative measures

Supersaturation of cystine =

 Cystine crystals will dissolve when the supersaturation is below 
1.0.

 Supersaturation values above 1.0 are associated with an 
increased likelihood of stone formation.

 The limit of cystine solubility is estimated as about 243 mg/L at a 
urine pH of 7 or higher.

Measured cystine concentration

Estimated cystine solubility
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 Cystine
• Treatment
 Increasing fluid intake

Optimal urine output to achieve a urine cystine concentration of less 
than 243 mg/L and urine cystine supersaturation less than 1.0

This goal almost always necessitates more than 4 L of urine volume.

Drink at night as well as during the day to achieve fluid intake and 
daily urine output goals

High urine outputs during the day may not prevent stone formation if 
volume drops and supersaturation increases markedly overnight



RENAL STONE

 Cystine
• Treatment
 Restricting sodium and protein intake

Patients are advised to moderately restrict sodium to 100 mEq/day

A moderate protein intake (0.8-1.0 g/kg/day) also decreases cystine
excretion probably by decreasing the intake of methionine, the 

precursor of cystine

No long-term studies demonstrating a benefit from moderate 
sodium and protein restriction on prevention of cystine stones
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 Cystine
• Treatment
 Urinary alkalinization

Cystine solubility increases by up to threefold in an alkaline urine, but only if 
the urine pH is greater than 7.0

To achieve this goal, 3-4 meq/kg/day of potassium citrate or potassium 
bicarbonate requires, taken in three to four divided doses

Starting 20 meq three times daily, and adjust based upon the urine pH

To maintain an alkaline urine pH overnight, the last dose of potassium 
citrate or potassium bicarbonate should be taken at bedtime

If acetazolamide is used, the patient must be monitored for the development of 
metabolic acidosis, which can result in hypocitraturia



: مقدار مصرف
در يك ليوان آب يا ) سرپر(يك قاشق چايخوري 

بار در روز بعد از غذا مصرف شود ٣آب ميوه حل و 
يا 

ميلي ليتر بعد از هر وعده غذايي و هنگام خواب  ١٥-٣٠

: محتويات
و ميلي اكي واالن پتاسيم  ٢ميلي ليتر آن حاوي  ١هر 

استميلي اكي واالن بيكربنات  ٢



ORACIT Oral Citrate (Shohl’s Solution)

1 mL of solution contains 1 mEq of sodium and 1 mEq of bicarbonate







Sodium citrate or 
sodium bicarbonate 

should be avoided since 
the associated volume 

expansion can enhance
calcium, cystine, and 
uric acid excretion.



RENAL STONE

 Cystine
• Treatment
 Thiol-containing drug

Thiol-containing drugs
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 Cystine
• Treatment
 Thiol-containing drug

 A thiol-containing drug may be used in conjunction with conservative 
measures if, after a three-month trial, these measures are ineffective, or 
are limited by inadequate compliance.

 Thiol-containing drug may also be used with conservative measures as first 
line therapy in patients who have a urinary cystine excretion that is so 
high that conservative measures are unlikely to be sufficient.

 The ability of thiol drugs to quickly solubilize cystine may be greater in 
alkaline as compared with acidic urine.

 These agents are always used in conjunction with fluid and alkali 
therapy (not as sole therapy).
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 Cystine
• Treatment
 Thiol-containing drug

 Failure of conservative measures is defined by:

Failure to lower the urine cystine
concentration to below 243 mg/L and to raise 

the urine pH to above 7.0 in a 24 urine

Persistence of cystine crystals visualized by 
urinalysis



RENAL STONE

 Cystine
• Treatment
 Thiol-containing drug

Penicillamine

Tiopronin

Captopril

N-
acetylcysteine
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 Cystine
• Treatment
 Penicillamine

 D-penicillamine forms a penicillamine-cysteine disulfide that is 
50 times more soluble than cystine.

 In uncontrolled trials and observational studies, penicillamine
decreases stone size or dissolves stones in up to 75 percent of 
patients.

 Each 250 mg tablet will decrease urine cystine by 
approximately 75 to 100 mg/day.

 The typical dose range of penicillamine is 0.5 to 2 g/day, given 
in three to four divided doses.



Side effects of 
Penicillamine

Fever

Rash

Abnormal 
taste

Arthritis

Leukopenia

Aplastic 
anemia

Vitamin B6 
deficiency

Proteinuria
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 Cystine
• Treatment
 Penicillamine

 The incidence of side effects may be minimized by starting with 
low doses and gradually increasing the dose.

 Given the high incidence of side effects, drug therapy may be 
discontinued once preexisting stones have dissolved.

 Complete blood counts and urine protein should be monitored 
twice a week for the first month of treatment, every two weeks 
for the next five months, and monthly thereafter.

 Liver enzymes should be measured every six months.

 If penicillamine is to be used long term, pyridoxine
supplementation (50 mg/day) is required.



Penicillamine should be 
taken at least 1 hour 

before or 2 hours after 
meals on an empty 

stomach.





PENICILLAMINE PRECAUTIONS

• Discontinue therapy for WBC <3500/mm3.

• Withhold therapy at least temporarily for 
platelet counts <100,000/mm3.

Hematologic 
toxicities

• Discontinue if gross hematuria or persistent 
microscopic hematuria develop.

• Discontinue therapy or reduce dose for 
proteinuria that is either >1 g/day or 
progressively increasing

Proteinuria
/hematuria
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 Cystine
• Treatment
 Tiopronin

 In uncontrolled trials, tiopronin (2-mercaptopropionylglycine) 
was similar in efficacy to penicillamine.

 Tiopronin reduces cystine excretion and stone recurrences in up 
to 70 percent of patients at doses of 400 to 1200 mg/day in 
three divided doses.

 The same side effects seen with D-penicillamine may occur 
with tiopronin, including proteinuria.

 Tiopronin is generally preferred because the incidence of side 
effects is lower than with penicillamine.



RENAL STONE

 Cystine
• Treatment
 Captopril

 The proportion of orally administered captopril that appears in the 
urine is low.

 The doses of captopril required to reduce cystine excretion (more 
than 150 mg/day) may not be tolerated because of hypotension.

 The efficacy of captopril as a treatment for cystinuria remains 
unproven.

 Its use is typically limited to patients who cannot tolerate other 
cystine binding agents.

 N-acetylcysteine

 It led to the undesirable outcome of an increase in cystine
excretion.



RENAL STONE

 Struvite

• Epidemiology

 It represents as the second most common type of 
nephrolithiasis accounting for 2-20% of cases. 

 A 2011 study of 52 patients with staghorn calculi revealed that 
just 44 percent were struvite.

 Women are more likely to form pure struvite stones (3:1) because 
females are more likely to develop an upper urinary tract 
infection.



 Other names for struvite stones

Stone 
cancer

Triple 
phosphate 

stones

Magnesium 
ammonium 
phosphate 

stones

Infection 
stones



 The propensity of struvite stones

Grow rapidly in 
size

Recur despite 
attempts at 

therapy

Significant 
morbidity (and 

potential 
mortality)



RENAL STONE

 Struvite
• Populations at risk

Obese woman

Frequent 
urinary tract 
infections & 

pyelonephritis

Genitourinary 
tract 

abnormalities

Paralyzed 
patients with 

indwelling Foley 
catheters



RENAL STONE

 Struvite
• Pathogenesis

 They are composed of magnesium ammonium phosphate (MgNH4PO4 
• 6H2O) and calcium carbonate-apatite [Ca10(PO4)6 • CO3].

 Struvite stone formation occurs only when ammonia production is 
increased and the urine pH is elevated to decrease the solubility of 
phosphate.

 The only situation in which this occurs in humans is with an upper 
urinary tract infection with a urease-producing organism, such as 
Proteus, Klebsiella, Haemophilus species, and Ureaplasma urealyticum.

Urea —> 2NH3 + CO2

NH3 + H2O —> NH4+ + OH-

CO2 + H2O —> H2CO3  —> HCO3- —> CO3--



RENAL STONE

 Struvite
• Diagnosis

Recurrent 
urinary tract 

infection

Persistently 
alkaline urine pH 

(>7.0)

Multiple 
magnesium 
ammonium 
phosphate 
crystals

Complex renal 
calculus on plain 

film
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 Struvite
• Diagnosis

Urine sediment

Plain film of the abdomen
CT scan without contrast of pelvis
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 Struvite
• Diagnosis

Staghorn stones removed by open surgery



RENAL STONE

 Struvite

Treatment 
options

Medical 
therapy alone

Open surgery

Laparoscopic 
surgery

Percutaneous
nephrolithoto

my

(PNL)

Shock wave 
lithotripsy

(SWL)

Combination 
of PNL and 

SWL

Combination 
of PNL and 

ureteroscopy



 Surgery of struvite stones

• Struvite staghorn calculi generally necessitate surgical removal and, 
if not properly treated, may result in nephrectomy in up to 50% of 
cases.

• In almost 25% of patients so treated, stones recurred after surgery, 
and almost 50% had recurrent urinary tract infections.

• Open nephrectomy was followed by aggressive lavage of the renal 
pelvis with hemiacidrin reduced the recurrence rate to 2%.

• Rather than open surgical stone removal, percutaneous
nephrolithotomy can remove struvite stones completely in up to 
90% of cases, with a recurrence rate approaching only 10% in 
kidneys rendered stone free.

• Extracorporeal shock wave lithotripsy with ureteral stents 
alone results in stone-free rates of 50% to 75%.



 Lavage Chemolysis

• Chemolysis entails irrigating the renal collecting system through 
a nephrostomy tube or ureteral catheter with an acidic solution 
containing citrate and, more recently, magnesium, which 
dissolves the stone.

• The lowered pH causes the stone to dissolve, and the citrate 
binds the released calcium, keeping it soluble for excretion.

• The solution most commonly used is hemiacidrin, which has a 
pH of 3.9 and contains citric acid, calcium carbonate, 
gluconic acid, magnesium hydrocarbonate, and magnesium 
acid citrate.

• This technique is rarely used in current urologic practice.



RENAL STONE

 Struvite
• Treatment
 Medical therapy alone

Chronic administration of 
antimicrobial agent

Dietary phosphorus 
reduction

Administration of urease
inhibitors
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 Struvite
• Treatment
 Medical therapy alone

 It is rarely successful.

 It is not considered the preferred option except in patients who are too ill to 
tolerate, or who refuse, stone removal.

 Routine surveillance every three to four months to monitor stone growth is 
mandatory.

 Bacteria live within interstices of the stone where antimicrobial agents may not 
penetrate.

 If a bacterium has been identified in culture, chronic administration of a 
culture-specific antimicrobial agent can sometimes prevent further stone 
growth.

 Dietary phosphorus reduction is burdensome and often constipating.



1
• After surgery, the urine should be sent for culture, as should 

stone fragments.

2

• After 1 to 2 weeks of full-dose antibiotic therapy (e.g., 
quinolones and ampicillin), the urine may become sterilized, and 
the dosage of antibiotics can then be decreased by 50%.

3
• The decreased dosage of antibiotics should be continued, and 

monthly urine cultures performed.

4
• Antibiotics can be discontinued when three successive 

monthly urine cultures yield negative results.

5
• The urine should continue to be cultured on a monthly basis for 

another year, and any recurrent infection should be treated.



With successful antimicrobial treatment of the 
underlying infection, the struvite can actually 

dissolve, inasmuch as the urine is generally 
undersaturated with regard to struvite.

Urine is generally not undersaturated with 
regard to carbonate apatite; thus, successful 
antimicrobial therapy would not be expected 
to result in dissolution of this component of 

an infection stone.
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 Struvite
• Treatment
 Medical therapy alone

 Urease inhibitors such as acetohydroxamic acid can cause 
complete, non-competitive inhibition of urea production.

 Stone growth can be arrested in 80 percent of patients versus 
only 40 percent of patients in placebo-treated patients.

 Twenty to 60 percent of patients receiving acetohydroxamic acid 
experience significant but reversible side effects such as:



Palpations

Edema

Nausea & 
vomiting

Diarrhea

Headache

Hallucinations

Rash

Anemia



The starting dosage of 
acetohydroxamic acid is 250 mg by 

mouth twice a day. 

If it is well tolerated for about 1 
month, the dosage is increased to 

250 mg by mouth three times a day.



DRUG-INDUCED RENAL STONE

o Multiple drugs and toxins cause intratubular crystal-induced 
obstruction including:

Acyclovir

Sulfonamide 
antibiotics

Ethylene 
glycol

MethotrexateProtease 
inhibitors

Orlistat

Ciprofloxacin



DRUG-INDUCED RENAL STONE

Risk 
factors

Intravascular 
volume 

depletion

Underlying 
kidney or 

liver disease

Metabolic 
disorders

Excessive 
drug dosing



DRUG-INDUCED RENAL STONE

 Diagnosis

Clinical manifestations
(1-7 days after initiation of 

treatment)

Appearance of crystals in 
the urine

Histology obtained by 
biopsy



DRUG-INDUCED RENAL STONE

 Acyclovir

Bolus intravenous therapy, especially if the patient is 
volume depleted, may lead to the deposition of acyclovir 

crystals in the tubules

Ganciclovir, another antiviral agent that is structurally 
related to acyclovir appears to be associated with a much 

lower risk of crystal formation

Renal function in affected patients typically begins to 
deteriorate within 24 to 48 hours after initiation

The decline in kidney function is usually mild, but 
occasionally may be severe, with marked increases in the 

plasma creatinine



DRUG-INDUCED RENAL STONE

 Acyclovir

Complete recovery typically occurs within four to nine days 
after acyclovir is discontinued

Most cases of acyclovir nephrotoxicity can be prevented by prior 
volume repletion (with the urine output maintained above 

75 mL/hour) and slow IV drug infusion over one to two hours

Administering IV isotonic saline at a rate of 125 mL/hour, starting 
at least one hour prior to the administration of acyclovir and 

continuing for six hours after the acyclovir infusion is finished

Rarely, AKI can develop with oral acyclovir in patients with 
underlying kidney disease (and excessive dosing) and severe 

volume depletion



DRUG-INDUCED RENAL STONE

 Acyclovir

Therapy of established renal failure is supportive and consists of 
volume repletion, usually with isotonic saline and 

administration of a loop diuretic

The use of loop diuretics is of theoretical benefit only and its 
efficacy has not been shown

Hemodialysis has not been shown to reverse or limit the duration 
of acyclovir-induced AKI and is not indicated for this purpose

Hemodialysis may be required in the setting of neurotoxicity or 
metabolic disturbances secondary to acyclovir-induced severe AKI 



DRUG-INDUCED RENAL STONE

 Sulfonamide antibiotics

Some sulfonamide antibiotics, particularly sulfidiazine and 
sulfamethoxazole, are relatively insoluble in acid urine (pH ≤5.5)

The risk of crystal precipitation increases with doses of sulfadiazine
of 4-6 g/day and of sulfamethoxazole of 50-100 mg/kg/day

Intrarenal sulfadiazine precipitation may be prevented by 
maintaining fluid intake above 3 L/day, administered orally or 

intravenously

Among patients who develop crystalluria, administering an IV 
bicarbonate solution to alkalinize the urine to pH ≥7.15 can be 

considered in order to prevent AKI
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 Sulfonamide antibiotics

Approximately 3 L/day fluid (containing 75 mEq sodium 
bicarbonate per liter) should be infused at the rate of 

125 mL/hour for prevention of AKI

The treatment of established AKI is supportive and includes 
correcting volume depletion by isotonic saline and administration 

of loop diuretics

Selected patients may benefit from IV bicarbonate therapy 
containing 140 mEq of sodium bicarbonate per liter of sterile 

water at a rate of 125 mL/hour to achieve urine pH above 7

There is no benefit to hemodialysis for the removal of 
sulfonamides
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 Methotrexate (MTX)

The risk of MTX-induced nephrotoxicity is increased with an 
acidic urine, volume depletion, and its sustained elevation in 

the plasma level

MTX-induced AKI is typically non-oliguric and usually 
reversible, usually peaks within the first week and returns well 

toward baseline levels within one to three weeks

The risk of developing AKI can be minimized by prior volume 
repletion and alkalinization of the urine to a pH >7.0

Approximately 3 L/day fluid (containing 75 mEq sodium 
bicarbonate per liter) should be infused at the rate of 

125 mL/hour for prevention of AKI



DRUG-INDUCED RENAL STONE

 Methotrexate (MTX)

The treatment of established AKI is supportive and includes 
correcting volume depletion by isotonic saline and administration 

of loop diuretics

Selected patients may benefit from IV bicarbonate therapy 
containing 140 mEq of sodium bicarbonate per liter of sterile 

water at a rate of 125 mL/hour to achieve urine pH above 7

The bicarbonate infusion should be discontinued if the urine pH 
does not rise above 7.0 after twelve hours or if metabolic 

alkalosis develops

Drug removal by hemodialysis, charcoal hemoperfusion, or 
plasma exchange is generally of limited value
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 Ciprofloxacin

In all reports, patients developed oliguric AKI within two days to 
two weeks of ingestion of oral ciprofloxacin

All case reports except one described patients who were ≥70 years 
of age, and two described patients who were on angiotensin-

converting enzyme (ACE) inhibitors

Although ciprofloxacin crystals typically precipitate in an 
alkaline pH, but an association with acidic urine pH have been 

also described several case reports

In all patients, renal function returned to baseline upon 
withdrawal of ciprofloxacin
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 Ciprofloxacin

Risk factors for AKI include impaired kidney 
function, volume depletion, and a urine pH >6.0

Ciprofloxacin crystal-induced AKI can be prevented 
by dose adjusted for level of  GFR, volume 

repletion, and avoiding urine alkalinization 
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 Ciprofloxacin
Photomicrographs showing urine sediment of a 

patient with ciprofloxacin crystalluria




