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Urolithiasis



Urolithiasis

Prevalence, causes, pathogenesis, 
types and management. 

:notesشوية 
وانا رح احدد شو اللي ركز عليه الدكتور وشو لا , عشان هيك مش مطلوبة كاملة بتفاصيلها , لسنة خامسة بالأساسهايالسلايداتبدايةً -

(في كثير أشياء مش مطلوبةالسلايداتف ما تخاف من عدد )

لكن حكالي رح تكون أسئلة سهلة ان شاء الله, لما سألت الدكتور عن طبيعة اسئلته ما أعطاني جواب معين-

على جنب واسمع منيtrust issuesخلي الskipاحكيلكولما , بحكيلك شو المطلوب من السلايدعاليمينصغير فوق boxعند كل سلايد في -

هاض يعني انه السلايد كامل مطلوبhighlightالسلايد اللي عنوانه عليه -

انه الباقي مش مهميحكيلكعند السلايد boxولو باقي النقاط مش مطلوبة رح تلاقي , هاض يعني انه الدكتور قرأها أو شرحهاhighlightأي نقطة عليها -

بتكفييععالسرف هاض يعني انه الدكتور ما قرأ فيه اشي او قرأ كم نقطة بس بنفس الوقت المعلومات مش جديدة علينا أو مش صعبة يعني قراءتها boxاللي ما فيها للسلايداتبالنسبة -

مهم ولا لابالسلايدهو انه الدكتور ما وضح اذا اللي boxوالسبب الثاني انه ما تلاقي -



Prevalence 

• Stone incidence depends on 
. 

• The recurrence risk is basically determined by the disease or disorder causing the stone 
formation

• Prevalence rates for urinary stones vary from 1% to 20%.

• In countries with a high standard of life such as Sweden, Canada or the USA, renal stone 
prevalence is notably high (> 10%).

• In the West there has been a steady rise in the incidence of calculi in the kidney and ureter, 
interrupted only by two World Wars, from which it is argued that stones reflect affluence (wealth) 
and overfeeding with re-fined sugar and protein.

,  على عدة عوامل ابرزها المنطقة الجغرافية والمناخبعتمدوانتشارها , ( it’s very prevalent)من أكثر المشاكل انتشارًا kidney stonesال

يد من والموضوع متعلق بارتفاع درجات الحرارة اللي بتز, بالسعودية اعلى بكثيرprevalenceفال, ف لو نيجي نقارن بين السعودية و أوروبا

ممكن تلعب دورgeneticsوبرضه ال, stonesوهاض بزيد من فرصة تكوّن ال, عند السكانdehydrationال

في الدول prevalenceالهائل بالالاتفاعوالدليل على هاض الاشي , خصوصا زيادة الاعتماد على السكر والملح, بشكل واضحstonesأثر على موضوع الmodern dietال

بين اعداد الحالات عند ratioلانه سابقا كان في فرق كبير بال, femalesعند الstonesوالمؤشر الثاني كمان هو ارتفاع نسبة حدوث ال, الأوروبية من بعد الحرب العالمية الثانية

قربت تصير متساوية بينهم ratioلكن حاليا ال, femalesوالmalesال

Reading the notes and 
highlighted points is enough

اللهم افتح لنا أبواب حكمتك، وانشر علينا رحمتك، وامنن علينا بالحفظ والفهم



• The upper urinary tract is affected in most cases.

• Bladder stones are found in a small proportion of men with bladder 
outflow obstruction, and in endemic areas.

• The prevalence of stones changes with age and is lower in women, 
although the male:female ratio is becoming more equal.

نفسها أعلى kidneyفي الstonesنسبة انه نشوف 

urinary tractمن انه نشوفها في باقي أجزاء ال



• The ureter is narrow at 3 

sites:

1. At the ureteropelvic 

junction.

2. At the point where the 

ureter crosses over the 

iliac vessels.

3. In the ureterovesical 

zone.

• F = French
• The French scale or French 

gauge system is commonly 

used to measure the size of 

a catheter.
• Fr=1/3 mm.

,  middle upper/middle/and lower ureterوهمه الthree partsوممكن نقسمه ل, muscular tubeعبارة عن ureterال

الان لما تكون , بتعلق فيها أكثر اشيstonesالمناطق اللي الوهاي, بالسلايدزي ما مذكور three narrowing pointsوفيه 

تاج المريض وممكن فعليا انه تتجاوز المنطقة اللي كانت فيها بدون ما يح, المناطق المريض رح يشعر بألمهايواقفه في احد stoneال

هي فقط نزلت عشان تروح تقعد بمكان ثاني او , ما اختفتstoneبس المشكلة انه ال, وبروح الألمreliefوبعدها بحس ب, يعمل اشي

another narrow pointممكن يأدي لcomplicationsلاحقا

Where it enters the bladder

renal pelvisنقطة التقاء ال
ureterمع ال

اللهم إني أسالك الهدى والتقى والعفاف والغنى



Classification

• Urinary stones can be classified according to size, location, X-
ray characteristics, aetiology of formation, composition, and risk 
of recurrence.

,  مثلا5mmحجمها stoneبمعنى انه , spectrum of diseasesهي عبارة عن , واحدdiseaseعموما ما بتمثل stonesوال, على كثير عواملبعتمدclassificationال

لو كانت في stoneالهايلكن نفس , اشينعمللهاقاعدة ومستقرة ما في داعي lower pole of the kidneyف لو كانت في ال, التعامل معها رح يتخلف تماما بناءً على موقعها

xrayما رح نكون قادرين نشوفها عالstone formed by uric acidأو مثلا , necrosisممكن تأدي للانهالازم نتعامل معها مباشرة هايف opening of the ureterال
, (radiolucentلانها)

مع مرض مختلفبتتعاملف فعليا كل حالة الها تعامل خاص ومختلف كإنك 



Stones classified by aetiology:

→The most common type of stones

They are the most common type of stones

Stones that develop secondary to an infection of the urinary tract

→ The most common among infection stones, also called struvite stone or staghorn stone

Due to abnormality in cystine metabolism

Due to abnormality in uric acid cycle

Certain drugs can cause stones, like furosemide (in neonates mainly) and indinavir (used for HIV, the stone will be formed 
of the drug material itself)

*Neonates with congestive heart failure are given furosemide to treat their edema

و زِدني علما, وذكرني ما نسيت, اللهم علمني ما جهلت



Stone classified by chemical composition
,  "formulaخصوصا ال, منهجايةهاض اهم سلايد بالمحاضرة كل الأسئلة "

ولا كإنه موجود skipف , "ما تطلعوا عليه نهائيا هاض السلايد"قالها مازحا ثم قال 

calcium oxalate Monohydrateإنه ال, بس معلومة وحدة نعرفها
stones(one of the toughest stones)هي وحدة من أصلب ال



By size:
• Stone size is usually given in one or two dimensions, and stratified into 

those measuring up to 5, 5-10, 10-20, and > 20 mm in largest diameter.

By location:

• Stones can be classified according to anatomical position:

• Kidney: upper, middle or lower calyx; renal pelvis

• Ureter : upper, middle or distal ureter
• Urinary bladder.

بدون مشاكلwill pass spontaneouslyمعظمها 5mm stonesف مثلا ال, treatmentكيف رح تكون البتحددمن أهم النقاط اللي sizeال

التعامل معها رح يختلف اذا كانت في , نفسهاkidneyاللي بداخل الstonesلإنه حتى على مستوى ال, مرة ثانية على أهمية تحديد موقعهانأكّدونرجع 

lower poleاللي في الStonesلانه في أجهزة مثلا ما بتوصل لل, بتختلفوحتى الأجهزة اللي ممكن نستخدمها , lower poleاو الupper poleال

اللهم أخرجني من ضيق تفكيري إلى سعة تدبيرك



By X-ray characteristics:
[kidney-ureter-bladder (KUB) radiography]

,  (تمامابتخترقهاالاشعة , xrayما بتبين عال)radiolucentوأيها ( بتخترقهاالاشعة ما , xrayبتبين عال)radiopaqueبتكون stonesلازم نكون عارفين أي ال, هاض السلايد مهم

نوخذهنقطة بتشكل تحدي بتحديد مكانها عشان نعرف نحدد الإجراء اللي بدنا وهاي

The most common radiolucent stone

(ممكن تبين وممكن لا)

Ca stones are always radiopaque

اللهم اشرح لي صدري ويسّر لي أمري وارزقني خيرا



Pathogenesis 
• Salt added to water continues to dissolve until no more will do so: this is the saturation concentration, 

which is measured by the solubility product of the concentration of ions making up the salt.

• In urine, a metastable solution forms, which does not precipitate crystals even though the saturation 
concentration has been exceeded, unless the solution is left undisturbed for a longtime, or is seeded 
with a nucleus on which stones can precipitate.

اللي بتمثل الاملاح او solutesوعنا ال, solventك waterاحنا بالوضع الطبيعي لو جبنا , stonesنحكي هسا عن المبدأ بتكوّن ال

لكن اذا زادت عن , فيه وما رح يترسب منها اشيذايبةعلى اذابتها ف رح تضل solventضمن قدرة الsolutesطول ما ال, غيرها

..بس الموضوع شوي مختلف هون, رح تلبش تترسبSaturation concentrationالحد ودخلت بما يسمى ال

شو ما كانت كميته ما رح يعمل natural Caفال, Stonesخصوصا كونه هو الأشهر بموضوع الCaهسا لما نيجي نحكي عن ال

Stones , ولما نحكيnaturalا كله ما رح يعني لو تشرب الحليب اللي بالدني, فيه الموجود في المواد الغذائية من حليب وغيرهبنقصد

..oxalateوهو التاعهالسؤءإلا اذا اجا صديق , stonesيعمل عندك 

,  بصير في منه خوف dietاللي من الCaوقتها ال, stonesيترسب ويعمل وببلشبمسك فيه Caوين ما يشوف الoxalateال

, hyperparathyroidismزي انه يصير pathological problemهو وجود stonesأو سبب آخر لتكوّن ال)

(vitamin D intoxicationأو 

ومن المصادر , في الجسم طبيعيةCaحتى لو كانت كمية ال, stonesلتكوين الMain risk factorنحكي انه البنقدرoxalateف ال

..stonesف الإكثار من الشاي رح يزيد من فرصة حدوث ال, بالمناسبة هو الشايoxalateالغنية بال

 saturationالبتتجاوزفعليا مستوياتهم Ca & oxalateفال, الموضوع مختلفurineبس اللي تبين لاحقا انه برضه بال
concentrationلكن بدون أي تكوّن لل, بشكل ملحوظstones ,واكتشفوا لاحقا وجود ما يسمى الstone inhibitors( ابرزهم

( (citrateفأعتقد انه حكاه بدل ال, inhibitorمش stonesلكنه من أسباب الcystineالدكتور حكى )Mgوالcitrateال

بندخلوما crystallizationحيث وجودهم بمنع عملية ال, metastable phaseاللي سمحت بوجود ال

formation concentrationال
ممكن , formationولو لفترة قصيرة لمنطقة الconcentrationبطلع ال, ؟ بلحظة معينةformation phaseالبنوصلطيب كيف 

metastableرجع نزل للconcentrationوالمشكلة انه حتى لو ال, crystalsف تكونت , وقلة سوائل مثلاdehydrationبسبب 
و رح تصير بؤرة و نواة لترسّب كميات اكبر عليها ويكبر حجمها مع الزمن, اللي تكونت ما رح ترجع تتفككstoneفال

فاصيل الدكتور هاض واللي بعده لانه فيهم تبالسلايدعن قراءة المكتوب بغنيكوابس , معلش الحكي هون كثير

الجايةداتالسلايو رح يختصر وقت بدراسة , بس المهم نفهم الفكرة باللي كتبته, ما قرأها ولا أعطاها اهتمام



• If the concentration exceeds that of the 
metastable region, crystals precipitate to make 
their own nuclei – nucleation. Human urine is 
always metastable with respect to the main 
crystalline components of stones; calcium and 
oxalate.

• The metastable state is influenced by 
temperature, the presence of colloids, the rate 
of flow of the urine, the concentration of the 
solutes and the presence of anything which can 
act as a nucleus, e.g., dead papillae, necrotic 
carcinoma, a non-absorbable suture, a fragment 
of catheter, or a previously existing fragment 
of stone.



• The pH of the urine is an important in the formation of calculi.

  *Magnesium ammonium phosphate is insoluble in alkaline 
   urine.

  *Uric acid is insoluble in acid urine but may dissolve if the 
 urine is made alkaline.

• All crystals prefer to be undisturbed if they are to grow, so calculi tend 
to form wherever there is stagnant urine, as in a ureterocele, a 
diverticulum, a hydronephrosis or a chronically obstructed bladder.

acidityواقلل الurine more basicمن طرق علاجها اني أخلي الuric acid stonesيعني ال

رح أعالجها او امنع تكونهاurineللacidityما يعني برضه انه لو احافظ عال, alkaline urineبتصير بالinfection stonesال

Staghorn stones are insoluble in alkaline urine

Reading the notes and 
highlighted points is enough

العفو فاعفُ عناتحب اللهم انك عفو 



To summarize:

• There are three theories that can explain formation of stones:
1. Nucleation and Stone Matrix theories:

• A small crystal or foreign body promotes the crystallization and growth of a 
crystal lattice in urine. And a matrix of organic urinary proteins that provides a 
framework for the deposition of crystals.

2. Inhibition of crystallization theory:

• There are several urinary substances(magnesium, citrate etc.) which have 
been demonstrated to inhibit crystallization of salts in urine. If these are in 
low concentration or absent in urine, then there will be an increased 
tendency towards stone formation. 

3. Obstruction:

• Stones tend to form at sites of obstruction. Examples would include a renal 
calyceal diverticulum, a ureterocele, an obstructed bladder or an obstructed 
prostatic duct.

,  دالدكتور ما قرأ السلاي

بس ما فيه اشي جديد



Calcium stones: 

• There are two types of calcium stones: 
• [calcium oxalate]  

• [calcium phosphate].

وشفاءً من كل داء, وعملا متقبلا, و رزقا واسعا, اللهم إني أسألك علما نافعا



Calcium oxalate:

• Most common; 70-80% of stones.

• Very hard stone.

• It’s composed of both [calcium] and [oxalate], thus an increase in one 
of these components or both may cause stones to form.

• Also, a decrease in [magnesium] and [citrate] (both inhibit 
crystallization) is another cause.

معهاهابنحتاجبلعب دور بتحديد طريقة العلاج والأدوات اللي hardnessال

وهاض , هو مشكلة بالتصنيعcitrateأحيانا ممكن يكون سبب نقصان ال

stonesتعمل Ca & oxalateبخلي أي كمية ولو بسيطة من ال



Causes are:

•   calciuria

•   calcemia

•   oxaluria

•   uricosuria

•   citraturia

•   magnesuria

•   Low fluid intake, low urinary volume, dehydration.

•  Vitamin D toxicity

In most of the cases (70%), we don’t find a cause that explains the formation of the stone

مش شرط hypercalcemiaوالhypercalciuriaال*

نيممكن واحد منهم يكون موجود بدون الثا, يتواجدوا مع بعض

,  من مصادر غذائية)secondaryاو ( genetic disorderنتيجة )primaryممكن تكون oxalateزيادة ال

(زي الملوخية والسبانخ والفراولة والخضراوات الورقية الخضراء عموما

فوفقّني لما تحبه وترضاه, اللهم إني أستودعك أموري كلها



Hypercalciuria
• An excess of calcium in the urine (i.e.>350 mg/24 h in males,>300 

mg/24 h in females) may be a cause of stones in some males.

• 3 types: 
1. Renal, where there is decreased renal tubular reabsorption of calcium.

2. Absorptive, where too much calcium is absorbed from the bowel. 

3. Resorptive hypercalciuria, where an excess of calcium is absorbed from the bones, depends on 
the function of the parathyroid glands.

skip



Absorptive:

• The most common (about 60% of patients).

• Increased absorption of calcium, hypercalcemia and decreased parathyroid secretion.

• The basis of treatment is to limit calcium and sodium intake in the diet.

• Cellulose phosphate may be administered which exchanges sodium for calcium within the 
gastrointestinal tract and thus reduces calcium absorption, and orthophosphates reduce urinary 
calcium excretion and increase urinary pyrophosphate and citrate excretion.

• It is far more important to keep the urine dilute by drinking plenty of water.

skip



Resorptive hypercalciuria

• 3 types of hyperparathyroidism:
1. Primary hyperparathyroidism.

2. Secondary hyperparathyroidism.

3. Tertiary hyperparathyroidism.

skip



Hyperoxaluria

• Primary (hepatic): Inherited liver enzyme deficiency 

(either of glyoxalate carboligase, or gamma-glycerate 
dehydrogenase) leading to an excess of oxalate in the 

urine (Fig. 1), which precipitates in the collecting 
tubules and eventually leads to renal failure. A combined 

liver and kidney transplant can be successful as 
treatment. 

• Secondary (ileal): A diseases of the terminal ileum 

where bile acids are normally absorbed. If bile acids are 
not reabsorbed and recycled in the liver to be added to 

bile, then dietary fat cannot be emulsified, and remains 
in the bowel where it forms an insoluble soap with 

dietary calcium (Fig. 2). This in turn leaves an excess of 
dietary oxalate which is absorbed, excreted in the urine, 

and forms a stone. This type of hyperoxaluria may be 
prevented by giving cholestyramine and by avoiding 

food rich in oxalate such as tea, chocolate, coffee, 
spinach and rhubarb(الراوند).

Oxalate is an amino acid formed by the liver, 
it’s only sources are from the liver and diet

Primary is genetic, seen in 
children, shows up with 

hyperoxaluria, leading to 
stone formation

Secondary is due to ileal 
disease (interfere with 

oxalate metabolism, as in 
Crohn’s and inflammatory 

bowel diseases) or high 
oxalate intake

Reading the notes and 
highlighted points is enough

والبعد عن معصيتك, اللهم إني أسألك الثبات على طاعتك



Calcium phosphate:

• These stones occur in patients with renal tubular acidosis (RTA) Type 1 
(distal).

• RTA 1 is characterized by metabolic acidosis ,hypokalemia, low urinary 
citrate, hypercalciuria with high urine pH (alkaline urine).

The 3rd or 4th most common type of stones

RTA 1عشان نتعامل مع الnephrologistلازم أحوّله على Ca phosphate stoneعشان هيك لو اجا عنا مريض عنده 



Uric acid stones:

• Account for about 10% of urinary calculi.

• Uric acid is an end product of purine metabolism and is very insoluble in acidic water. As urine 

becomes more acidic, more uric acid will become insoluble and thus lead to stone formation.

• Uric acid stones arise in patients with an either idiopathic form of the disease with normal levels of 

serum and urinary uric acid.

• In other patients hyperuricemia is associated, an excess of uric acid occurs when there is a 

primary defect of metabolism of uric acid (as in gout) or rapid catabolism of protein, e.g., 

after cancer chemotherapy. Hyperuricemia also occurs in patients with myeloproliferative disorders 

(as a consequence of an abnormally rapid metabolism of nucleoprotein **or cytotoxic drugs not 

sure**). It is also seen in dehydration, chronic diarrhea, in patients with ulcerative colitis and 

ileostomies.

The 2nd most common type of stones

It’s mostly idiopathic

بين goutانه نسبة اللي عندهم , بس نفهم نقطة, goutومن الأمثلة على ذلك ال, stonesللriskرح يزيد الhyperuricemiaأي اشي بعمل 

stonesاحتمال كبير يصير عنده goutلكن لو حد عنده , قليلة جداuric acid stonesمرضى ال

Reading the notes and 
highlighted points is enough

وعلانيته و سِرّه, وأوله وآخره, دقهّ وجلهّ, اللهم اغفر لي ذنبي كله



Struvite stones (infection or 
triple phosphate stones):

• These stones are twice as common in women as in men and
account for 15% of all urinary calculi.

• They are often large and fill the pelvicalyceal system, giving the characteristic ‘staghorn’ 
appearances.

• Chemically, they comprise of a mixture of magnesium ammonium phosphate and calcium 
apatite.

• The stones usually arise in the presence of ‘urea-splitting’ organisms within the urine, 
typically Proteus species. (Proteus mirabilis)

• These organisms alkalinize the urine above pH 7.0, causing precipitation of urinary calcium 
and other ions.

The stone is secondary to an infection

اللي بالأبيض كامل 
stoneعبارة عن ال

Very huge

This is the stag and 
how his horn looks

,  %30توصل الstonesللنوع هاض من الmortality rateزمان قبل تطور الطب كانت ال

complicationsوغيرها من الsepsisوممكن يأدي لinfectionخصوصا انه معه 

It occurs in alkaline urine

Reading the notes and 
highlighted points is enough



Cystine stones:

• In cystinuria, there is a congenital (Mendelian recessive) defect in the 
enzymes necessary for the transport of cystine, ornithine, arginine and 
lysine in the proximal tubule. So reduced absorption results in 
supersaturation with cystine crystal formation.

• Cystine is more soluble in alkaline urine.

stonesف بتراكم وبعمل cystineللmetabolismلمشكلة في البتأديautosomal recessive mutationبصير نتيجة -

وممكن نشوفها عند مرضى بأعمار صغيرة, وأحيانا التفتيت ما بجيب معها نتيجة, very tough and solidتعتبر -

Reading the notes and 
highlighted points is enough



ا تقريبا دايما اله

نفس الشكل

Smoother 
and softer

هضول الأهم

اللهم صرف قلوبنا على طاعتك



History and 
examination

{symptoms & signs}



Presentation

• Commonly its Symptom

• Complication of stone

• Incidental findings

• Non-specific symptoms may be associated with the presence of 
urinary stones in patients with chronic urolithiasis.



Pain
• Most patients will present with isolated symptoms 

of loin pain, with or without hematuria.

• Typical ‘ ’.

• The pain originates in the loin, comes in waves of 

severity often lasting several minutes and radiates 

into the scrotum and testis in the male, and labia 

in the female.

• The pain frequently is in onset, severe and may 

awaken a patient from sleep. 

• Severity of pain is related to the degree of obstruction, 

presence of ureteral spasm, and presence of any 

associated infection.

• More severe and consistent pain with or without 

hematuria may occur if the stone becomes ‘stuck’ at 

any of these sites.

بدور على أي وضعية يحس فيها إنه مرتاح والألم أخفوبتلوىsevere colic painالمريض بيجي عنده 

obstruction in a hollow muscular tubeيعني colicو مصطلح 
يعني

obstruction in fallopian tube, obstruction in the ureter, salivary duct obstruction
colicبنحكيلهاكلها هاي

Pain radiates from loin to groin

Reading the notes and 
highlighted points is enough

و زِدني علما, وذكرني ما نسيت, اللهم علمني ما جهلت



HEMATURIA

• Most people with kidney stones will have blood in the urine.

• The urine may appear pink or reddish, or the blood may not be visible 
until a urine sample is examined under a microscope.

• The lack of microscopic hematuria does not eliminate renal colic as a 
potential diagnosis.

• Degree of hematuria is not predictive of stone size or likelihood of 
passage. No literature exists to support the theory that 
ureterolithiasis without hematuria is indicative of complete ureteral 
obstruction. (Medscape, 2020)

, Microscopic hematuriaعندها بتيجيstonesمن الحالات اللي عندها %95ما لا يقل عن 

ونتأكد من الموضوع قبل ما نتخذ اجراء على أساس urine examinationف ضروري نعمل 

بعدين يطلع عنده اشي ما اله علاقة stoneانها 

Reading the notes and 
highlighted points is enough



UTI 

• Symptoms related to urinary tract infection such as dysuria, 
urinary frequency and fever may occur.

• This is either as the primary cause of the stone itself (struvite), or 
due to infection secondary to obstruction and stasis of urine.

• Stones should be suspected if a patient is suffering recurrent 
UTIs. 

• And as mentioned before, the presence of complicating factors 
such as infections can contribute to the symptoms as pain for 
example.

Stones with infection are a major emergency, 
specially if there’s blockage and obstruction

Reading the note is enough



Fever

• The presence of pyrexia should be established at an early stage 
as a sign of sepsis.

• Signs of clinical sepsis are variable and include fever, tachycardia, 
hypotension, and cutaneous vasodilation. 

skip



• Non-specific symptoms may be associated with the presence of 
urinary stones in patients with chronic urolithiasis.

• Failure to thrive in a child may indicate the presence of chronic 
urinary tract infection.

Non-specific symptoms are seen in pediatric age group

ومداد كلماته, و زِنة عرشه, و رضى نفسه, عدد خلقه, سبحان الله وبحمده



Bladder stones

• Bladder stones will present with increasing filling 
lower urinary tract symptoms and recurrent urinary 
tract infection. 

• Voiding may be interrupted in a variable manner as 
the stone falls into the bladder outlet causing 
intermittent obstruction and severe ‘strangury’ may 
be associated with the presence of a large bladder 
stone. 

• Rarely, a patient who has passed a sizeable stone 
into the urethra may present in painful retention of 
urine and positional urinary retention (obstruction 
precipitated by standing, relieved by recumbency, 
which is due to the ball-valve effect of a large stone 
located at the bladder outlet.)

urineف ال, بشكل متكررflushing and emptyingبصيرلهالانه , نادر الحدوثbladderداخل الstonesتكوّن 
وّن وهاض الاشي بعطينا تلميح عن السبب اللي رح يأدي لتك, اللي فيهsolutesالموجود ما بكون عنده وقت يعمل ترسيب لل

stones وهو حدوثobstructionزي اللي بصير بال, بالطريق قدامهاbenign prostate enlargement (BPE) ,

BPEالأشهر للcomplicationsفعليا تعتبر من الbladder stonesوال

bladderوتستقر بالureterبدون ما تعلق بالstoneالهايوتنزل kidneyداخل الstoneاو سبب اخر لحدوثها هو تكوّن 
urethraتسكر الstoneوالمريض معرّض بأي لحظة انه ال, (urethraاذا كان حجمها اكبر من انها تطلع بال)

Reading the notes is enough



Other questions to ask in taking history:

• Ask the patient about their ; decrease amount of fluid intake, 
increase consumption of animal meats and fatty acids, and decrease in 
dietary fiber increase risk of stone formation.

• What  they use. Drugs that induce metabolic calculi 
include loop diuretics; carbonic anhydrase inhibitors; and laxatives, 
when abused. Drugs that induce calculi via urinary supersaturation of 
the agent and become the primary component of the stones include 
ciprofloxacin; sulfa medications and triamterene. (further reading 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1508366/) 

, as those with a family history of stones have an 
increased incidence of multiple and early recurrences. And of course, 
for genetic causes as cystinuria.

skip
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Signs and physical examination

• Physical examination often reveals a pale patient in severe distress 
with considerable pain.

• The patient may well be  with  and a .

• In comparison to a patient with peritonitis who will invariably remain 
still, the patient with renal or ureteric colic is often , moving 
around excessively in an effort to find a more comfortable position 
and this clinical observation is a useful diagnostic sign in cases 
where symptoms are not clear cut.

• The abdomen should be carefully palpated for signs of 
and to rule out other causes of acute abdominal pain.

abdominal regionبدك تشيك عال, فعلياspecific examinationما في 
, stoneمع بتتعاملانك تتاكدبحرص عشان 

And if you got findings this means there are complications
(  ribsالجوانب تحت مستوى ال)flankلمنطقة الpalpationولو عملت 

tendernessولو كان عنده , عند المريضtendernessالمفروض ما يكون في 
stoneهي اللي أدت لتكوّن الinfectionف هاض يعني وجود 

اللهم لا تجعلنا من الذين ضلّ سعيهم في الحياة الدنيا



• When assessing a patient clinically with a suspected diagnosis of urinary 
tract stones always bear in mind that a potentially more serious 
gastrointestinal, gynecological or vascular diagnosis may be present, and 
these possibilities must be excluded especially where conservative 
treatment is likely to be initiated for presumed stone disease.



DIFFERENTIAL DIAGNOSIS

: On right side, this can be confused with cholecystitis or 
cholelithiasis. On the left side, acute pancreatitis, peptic ulcer disease, and gastritis.

: This midureteral pain in particular can easily mimic appendicitis on the 
right or acute diverticulitis on the left.

• If a stone is lodged in the , symptoms may appear similar to cystitis or 
urethritis

• Symptoms can be confused with pelvic inflammatory disease, ovarian cyst rupture, or 
torsion and menstrual pain in women.

• The presence of a pulsatile mass should raise the suspicion of an abdominal 
aortic aneurysm.

ما , Straight forwardما في اشي , شو ما كانت الأعراض اللي جاي فيها المريض

 differentialدايما رح يكون في , وتفحصهتتاكدقبل ما Stoneتحكي انه عنده بزبط
diagnosis , يعني لو كانتfemale مثلا ممكن يكون عندهاuterine problem  ,

أو غيرهم, لعملية عملها من فترةcomplicationsأو , appendicitisممكن تكون 



Other differential diagnosis 

• Ectopic and unrecognized pregnancies.

• Acute renal artery embolism.



Investigations

• To confirm the diagnosis.

• Is there evidence of urinary tract infection?

• Where is the stone?

• How big is the stone?

• Is the kidney partially/fully obstructed?

• Are there multiple stones present?

• What is the relative function of each kidney?

• To identify aetiological factors associated with the formation of 
urinary stones e.g., metabolic disorders, anatomical abnormalities.

managementأنا هون محتاج أسأل أسئلة تعطيني أجوبة تساعدني بال

مهم عشان أعرف kidney function testال

إن وجدتcomplicationsمدى خطورة ال

ويوم العرض, وتحت الأرض, اللهم استرنا فوق الأرض



Urinalysis

• Urinalysis is for all patients suspected of having 
urinary stones.

• The presence of microscopic or macroscopic hematuria will 
suggest urinary tract pathology, but not always diagnostic of 
urinary stone disease.

• The presence of pyuria and infection in the urine may suggest 
an increased risk of sepsis and can alter the approach to 
management.

• In none acute situations, pH of the urine may give clues as to 
the aetiology of urinary stone disease and the presence of 
crystals.

infectionأو اذا في أي microscopic hematuriaضروري عشان اعرف اذا في urine analysisال



Radiological imaging

• Plain X-ray of the kidneys, ureters and bladder (KUB).

• Ultrasound scan (USS).
 Most (90%) urinary stones are radiopaque and are easily identified on 
a KUB X-ray, but radiolucent stones such as uric acid stones will usually 
be seen with USS.

• Intravenous urography (IVU) {or intravenous pyelogram (IVP)}.

• Computerized tomography urography (CTU).

The gold standard method to diagnose/investigate kidney stones is 
CT-scan with no contrast  (it’s 99% accurate)

,  for follow upلكن ممكن نستعملها , CT scanلكنها مش بنفس دقة ال, ممكن نستعملهاultrasoundأو الstandard xrayالطرق زي الباقي 

عشان نتجنب تعريضها للأشعةpregnant womanعشان نفحص ultrasoundأو مثلا نلجأ لل

Reading the notes is enough



KUB
• Remember: 

• Examples:
uric acid stoneمستحيل تكون ما يعني انها radiopaqueف هاض يعني انها xrayمبينة عالstoneما دام ال

أمري فإني لا أحسن التدبيريلدبراللهم 



Ultrasound scan
• Its sensitivity for detecting renal calculi is ~95%.

• Can detect stones, hydronephrosis, hydroureter and scan the bladder 
(UVJ).

• Normal scans:

It’s good for detecting kidney stones (it’s the 2nd best choice), 
BUT bad for ureter stones

Reading the note is enough



Stones: 



Intravenous urography (IVU)

• It is now rarely used as a first line investigation in urinary stone 
disease, excluding the emergency investigation of ureteric colic. 
IVU may be performed if the diagnosis is not clear from KUB X-
ray and USS. In recent years, computerized tomography 
urography (CTU) has superseded IVU in the investigation of 
urinary stones in some centers.

• Disadvantages: reaction to contrast, and long time of the procedure.

skip





Computerized tomography urography 
(CTU)

• Noncontrast spiral CT scans are now the imaging modality of choice 
in patients presenting with acute renal colic.

• There is no need for intravenous contrast.

• These images do not give anatomic details as seen on an IVP.

,  وموقعها بالتحديدstoneتشوف حجم البسمحلكCT-scanال

الها وتحدد درجة صلابتهاdensityبالإضافة لانه بخليك تعرف ال

من أهل الفجراجعلني واللهم , اللهم اجعل خُلقُِي القرآن





Bilateral

Staghorn stone



Static renography using DMSA scan

• A DMSA scan is a radionuclide scan that uses dimercaptosuccinic 
acid (DMSA) in assessing renal morphology, structure and function.

• A DMSA scan is usually static imaging, other radiotracers like 
DTPA & MAG3 are usually used for dynamic imaging to assess renal 
excretion.

• Static renography can be utilized where knowledge of the relative 
function of an individual kidney is important. In a patient with a 

, attempted removal of the stone is 
not indicated where there is little or no function left in the kidney. In 
this scenario, a simple nephrectomy would be a better option.

skip



Management

• There are to manage stones (in kidney, ureter and bladder).

1. Conservative

2. Extracorporeal shock wave lithotripsy (ESWL)

3. Intracorporeal lithotripsy.

4. Percutaneous nephrolithotomy (PCNL).

5. Ureteroscopy (retrograde and antegrade, RIRS).

6. Surgery (Open nephrolithotomy, partial nephrectomy and simple 
nephrectomy).

7. Dissolution therapy.

8. Medical expulsive therapy.

Those are the main major approaches to treat stones

→خصوصا اذا كانت العملية خيار مش متاح , uric acid stonesلكنها مفيدة في بعض الحالات زي ال, الطريقةهاينادرا ما نستخدم 

عافيةوأدِم عليهم لباس الصحة وال, اللهم احفظ لي أهلي وأحِبتّي



Conservative

• Many patients with acute renal colic can be managed conservatively with pain medication and 
hydration until the stone passes. 

• Most stones that are in diameter have a very good chance of spontaneous 
passage without the need to intervene: 50% will pass if situated in the upper ureter at 
presentation and 90% will pass if situated in the distal ureter.

• Larger stones are less likely to pass spontaneously. 

• During this time, the patient should be given adequate analgesia. 

• It is not uncommon for patients to suffer continuing pain for several hours after the stone has 
passed, probably due to oedema within the ureter. 

• Some small stones may not pass spontaneously, either due to irregular morphology or 
excessive ureteric oedema. 

• Adequate time should be left to allow the stone to pass before resorting to invasive measures 
to remove the stone, provided that the patient’s pain can be controlled with simple analgesics.

,الصح انه نعطيه دوا يخفف الألم فقط , مش كثير مأثرة على حياة المريض وممكن يصبر عليها فترةsymptomsو شفنا انه ال5mmحجما ما بتجاوز الstoneلو لقينا انه ال

لازم نتدخل جراحيا مباشرةcomplicationلكن لو صار أي , urineتنزل لحالها مع الهايstoneأشهر عشان ال6وممكن نصبر عليه فترة بتوصل ل

Reading the notes and 
highlighted points is enough



• It is estimated that 95% of stones up to 4 mm pass within 40 
days. 

• There are several indications for active stone removal in both 
ureteral stones and renal stones. 

• Indications for active removal of are :

  • stones with a low likelihood of spontaneous passage

  • persistent pain despite adequate analgesic medication

  • persistent obstruction

  • renal insufficiency (renal failure, bilateral obstruction, or single kidney)

Severe symptoms / infection



• Indications for active removal of are:
• stone growth;

• stones in high-risk patients for stone formation;

 caused by stones;

;

• symptomatic stones (e.g., pain or haematuria);

• stones >15 mm;

• patient preference;

• comorbidity;

• social situation of the patient (e.g., profession or travelling);

• choice of treatment.

,  occupation of the patientوهي ال, نقطة مهمة الها دور بالقرار اللي رح تتخذه بالتعامل مع الحالة

,  أصلاsymptomsلازم نشيلها حتى لو ما في هايف , 2mmالبتتجاوزما stoneف مثلا لو كان طياّر وعنده 

وهو بالجو يعنيcomplicationsمش محتاجين نراهن على إنها تقعد عاقلة وما تعمل 

مباشرة شو ما كانت أحسن من إني stoneأخلصه من ال, أو مثلا كان طالب داخل على فترة امتحانات صعبة

يرسب من وراهاcomplicationsوبأي لحظة تعمل , اتركها

بعين الاعتبارنوخذهانقطة لازم هايف 



ESWL
,  invasive techniqueمن الخارج تماما بدون أي بشتغلجهاز , ESWLهيك بكون جهاز ال

, stonesاللي قوتها بتكون كافية تفتت الultrasound shock wavesعلى البعتمد

في بعض الحالاتultrasoundالى جانب الx-raysوممكن نستعين ب 

سبحان الله العظيم, سبحان الله وبحمده



• There are several  to the use of extracorporeal 
SWL, including:

• pregnancy, due to the potential effects on the foetus;

• bleeding diatheses, which should be compensated for at least 24 
hours before and 48 hours after treatment;

• uncontrolled UTIs;

• severe skeletal malformations and severe obesity, which prevent 
targeting of the stone;

• arterial aneurysm in the vicinity of the stone;

• anatomical obstruction distal to the stone.

skip



• Compared to percutaneous nephrolithotomy (PNL)  and ureteroscopy (URS), there 
are fewer overall complications with SWL:

skip



Double J stents

• To help the ureter to dilate and 
encourage the passage of the 
fragments of stone after 
ESWL, a double-J stent is 
often passed up the ureter over 
a guidewire introduced 
through a flexible or rigid 
cystoscope.

وتبين معي إنه , ureterعالقة في الstoneانه لو كان في , ننتبهلهامن النقاط اللي مهم 

ف انسى تماما , عموماurineفي الinfectionاو في , infectionسببها stoneال

وهاض الاشي , urineللdrainageوخلي أولويتك الأولى انك تعمل Stoneموضوع ال

urethraمن الtubeبندخلحيث , Double J stentبصير عن طريق ما يسمى ال
فيه بكملبعدين , bladderعشان يثبت داخل البنثنيهوهناك , bladderوصولا إلى ال

,   (double Jعشان هيك اسمه )وهناك بثنيه مرة ثانية kidneyوصولا إلى ال

stoneبتعامل مع الurineوبس أفرغ ال

اللهم يا حي يا قيوم، برحمتك أستغيث، أصلح لي شأني، و لا تكلني إلى نفسي طرفة عين



Intracorporeal techniques of stone
   fragmentation

• Electrohydraulic lithotripsy (EHL):

    - Principal uses are for bladder stones.

• Pneumatic (ballistic) lithotripsy:

    - Its principal use is for ureteric stones.

• Ultrasonic lithotripsy:

    - Principal uses include fragmentation of renal calculi during PCNL.

• Laser lithotripsy:

    - Principal uses are for ureteric stones and small intrarenal stones.

skip



Ureteroscopy

• Rigid and flexible.

• Anterograde and retrograde (retrograde 

intrarenal surgery, RIRS).

• It is intracorporeal, endoscopic treatment of 

kidney stones.

• Stones that cannot be extracted directly must 

be disintegrated. 

سنوات تقريبا صار 10اللي ظهر من flexibleلكن ال, ureterنوصل لليسمحلناكان rigidال

اللي ممكن تكون هناك Stonesنفسها ونتحرك بحريةّ تامة ونتعامل مع الkidneyنوصل لليسمحلنا



• Most interventions are performed under general anaesthesia, although local or spinal anaesthesia 
is possible.

• Antegrade URS is an option for large, impacted, proximal ureteral calculi.

• Hydrophilic-coated ureteral access sheaths, which are available in different calibres (inner diameter 
from 9 F upwards), can be inserted (via a guide wire) with the tip placed in the proximal ureter.

• The aim of URS is complete stone removal.

• Stones can be extracted by endoscopic forceps or baskets

• The most effective lithotripsy system is the holmium:yttrium-aluminium-garnet (Ho:YAG) laser, 
which is currently the optimum standard for URS and flexible nephroscopy because it is effective in 
all stone types. Pneumatic and US systems can be used with high disintegration efficacy in rigid 
URS. However, stone migration into the kidney is a common problem, which can be prevented by 
placement of special anti-migration tools proximal of the stone.

• The overall complication rate after URS is 9-25%. Most  are  and do not require 
intervention. and  are rare (< 1%). Previous perforations are the most 
important risk factor for complications.

skip



PCNL ..How?

• After placing a needle under X-ray or ultrasound 
control into the renal pelvis, a guidewire is passed, and 
the needle withdrawn. 

• A series of dilators of increasing size are then passed 
over the guidewire until a track has been made into the 
kidney big enough to admit a working sheath, through 
which instruments can be passed (Fig. 1). 

• The stone is now examined with a nephroscope and 
broken up with one of several ingenious gadgets: one 
emits a stream of sparks which cracks the stone; 
another does the same thing with a Q-switched laser; a 
third grinds the stone to powder with a toothed cylinder 
oscillated at ultrasonic frequency; and a fourth uses a 
miniature jackhammer to break up the stone. 

• Some probes are hollowed so that the fragments can be 
sucked out while the stone is being broken up. A 
variety of forceps are available to pick out the bits

من الخاصرة من بندخلهون احنا , Percutaneous nephrolithotomyوهي اختصار ل

منها بكون بندخلوالفتحة اللي , kidneyبشكل مباشر من الstoneالوبنطلع, جنب المريض

,  خصوصاStaghorn stonesالطريقة تستخدم مع الهايعشان هيك , حجمها كبير نسبيا

urineاللي حجمها كبير وصعب تتفتت وتطلع مع الStonesومع ال

خرةلآوافي الدنيا , اللهم إني أسالك التوفيق والنجاح



Contraindications: 

• Patients receiving anti-coagulant therapy must be monitored 
carefully pre- and post-operatively. Anti-coagulant therapy must 
be discontinued before PNL.

• Untreated UTI;

• Tumor in the presumptive access tract area;

• Potential malignant kidney tumor;

• Pregnancy.

skip



Complications: [European Association of Urology 2020]

• A systematic review of almost 12,000 patients shows the incidence of complications 

associated with PNL; 

  fever 10.8%, 

  transfusion 7%,

  thoracic complication 1.5%,

  sepsis 0.5%, 

  organ injury 0.4%, 

  embolisation 0.4%, 

  urinoma 0.2%, (extravasation of urine from a disruption of the urinary collecting 

                 system at any level from the calix to the urethra) 

  and death 0.05%

• Bleeding after PNL may be treated by briefly clamping of the nephrostomy tube.

skip



Next slide
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Laparoscopy and open surgery

• Advances in SWL and endourological surgery (URS and PNL) have significantly 
decreased the indications for open or laparoscopic stone surgery.

• There is a consensus that most complex stones, including partial and complete staghorn 
stones, should be approached primarily with PNL.

• However, if percutaneous approaches are not likely to be successful, or if multiple 
endourological approaches have been performed unsuccessfully; open or laparoscopic 
surgery may be a valid treatment option.

skip



Complications

• Wound infection.

• Flank hernia.

• Wound pain.

• The scar tissue that develops around the kidney will make subsequent 
open stone surgery technically more difficult.

skip



Medical Therapy
• Agents used: 

• Alkalinizing pH agents: Potassium citrate, 

• Gastrointestinal absorption inhibitor: Cellulose phosphate

• Phosphate supplementation

• Diuretics-Thiazides 

• Calcium supplementation (hyperoxaluric calcium )

• Uric acid-lowering medications

• Urease inhibitor Acetohydroxamic acid 

• Uric acid and cystine stones are potentially suitable for dissolution therapy.

• Uric acid stones : 

    Dissolution therapy is based on:

    - Hydration (urine output 2–3 L/day).

    - Urine alkalinization to pH 6.5–7 by (sodium bicarbonate or potassium citrate).

    - Allopurinol (inhibits conversion of hypoxanthine and xanthine to uric acid).

    - Dietary manipulation.

عشان urineللalkalanizationمن الاستخدامات المفيدة للأدوية مثلا انه نعطي اشي يعمل 

uric acid stonesنفتت ال

hypercalciuriaنستخدمها للتعامل مع البنقدرمن الأدوية اللي thiazidesكمان ال

؟ ليش, Ca oxalate stonesللناس اللي عندها Ca supplementationكمان ممكن نعطي 

وتتكون intestineمن الجسم باتجاه الoxalateرح يسحب الbowelفي الCaلانه وجود ال

بننصحهمالشاي بحبواعشان هيك اللي )stoolعشان بالنهاية تطلع مع ال, هناكstonesال

(مباشرة وما يأثر على الجسمoxalateعشان يصير ترسيب لل, يحطوا معه شوية حليب

وحب العمل الذي يقربني إلى حبك, اللهم اني اسألك حبك



• Cystine stones:

• Reduce cystine excretion (dietary restriction of the cystine precursor 
amino acid methionine and also of sodium intake to <100 mg/day).

• Increase solubility of cystine by alkalinization of the urine to >pH 7.5

• Maintenance of a high fluid intake

• And use of drugs (D-penicillamine) that convert cystine to more 
soluble compounds.

skip



Management of sepsis and/or anuria in 
obstructed kidney

• The obstructed kidney with all signs of urinary tract infection 
(UTI) and/or anuria is a .

• Urgent decompression is often necessary to prevent further 
complications in infected hydronephrosis secondary to stone-
induced, unilateral or bilateral, renal obstruction.

:
Currently, there are two options for urgent decompression of 
obstructed collecting systems:

• placement of an indwelling ureteral stent;

• percutaneous placement of a nephrostomy tube.



To summarize 

infectionبوجود stonesبس بساعدك تفهم طريقة التعامل مع ال, الدكتور ما قرأ السلايد



Prevention

• Other than the mentioned previously for each stone:

• Patient Education
• Hydration

• Drink 2-3 liters of fluid per day.
• Lemonade (citrate decrease stone formation).

• Diet
• Low sodium.
• Watch amounts of oxalate.
• Low protein.

• Exercise/Increase Activity

skip



THANK YOU 
فرُدَّه لي عند حاجتي إليه.. اللهم إني أستودعك ما درست وقرأت وحفظت وفهمت
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