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Perform a DDx on Kidney Stones

Unmasking the Culprit: A Differential Diagnosis for 
Suspected Kidney Stones
When a patient presents with the excruciating pain often characteristic of kidney 
stones, healthcare providers embark on a diagnostic journey to confirm the 
presence of renal calculi and rule out other conditions that can mimic this 
common urologic ailment. A thorough differential diagnosis is crucial for timely 
and appropriate management.

Kidney stones, or nephrolithiasis, typically manifest with sudden, severe flank pain 
(renal colic) that may radiate to the groin, abdomen, or back. Other common 
symptoms include blood in the urine (hematuria), painful urination (dysuria), 
increased urinary frequency or urgency, nausea, and vomiting. However, several 
other medical conditions can present with a similar constellation of symptoms, 
necessitating a careful evaluation.

The differential diagnosis for suspected kidney stones can be broadly categorized 
as follows:

Urological Conditions:

Pyelonephritis (Kidney Infection): An infection of the kidney can cause flank 
pain, fever, chills, nausea, vomiting, and urinary symptoms like dysuria and 
frequency. Unlike uncomplicated kidney stones, fever and signs of systemic 
infection are more prominent in pyelonephritis. Urinalysis will typically show 
white blood cells, bacteria, and possibly nitrites.

@May 22, 2025 1:59 PM

AI-01673 DDx Kidney Stones 1



Urinary Tract Infection (UTI) / Cystitis: While typically causing lower 
abdominal pain and irritative voiding symptoms, a UTI can sometimes cause 
flank pain, especially if it ascends. Hematuria can also be present. The 
absence of the characteristic colicky pain and the presence of significant 
pyuria (white blood cells in urine) and bacteriuria can help differentiate.

Renal Infarction: Blockage of blood flow to a part of the kidney can cause 
sudden, severe flank pain and hematuria, closely mimicking renal colic. Risk 
factors include atrial fibrillation, vasculitis, or other embolic sources. Imaging 
studies are key for diagnosis.

Renal Cell Carcinoma or other Urothelial Tumors: Though often 
asymptomatic in early stages, kidney or ureteral tumors can cause flank pain, 
hematuria, and occasionally a palpable mass. The pain may be duller and 
more constant than typical renal colic.

Bladder Stones: While forming in the bladder rather than the kidney, bladder 
stones can cause lower abdominal pain, dysuria, and intermittent urinary flow. 
The location of pain is typically lower than that of kidney stones.

Gastrointestinal Conditions:

Appendicitis: Inflammation of the appendix often begins with periumbilical 
pain that later localizes to the right lower quadrant. Nausea, vomiting, and 
fever are common. While the pain location can sometimes overlap, especially 
with a retrocecal appendix, the migratory nature of the pain and specific 
abdominal examination findings (e.g., McBurney's point tenderness) are 
suggestive of appendicitis.

Diverticulitis: Inflammation of diverticula in the colon, usually the sigmoid 
colon, causes left lower quadrant pain, fever, and changes in bowel habits. 
Pain can sometimes radiate and be confused with left-sided kidney stone pain.

Cholecystitis (Gallbladder Inflammation): Typically causes right upper 
quadrant or epigastric pain, often radiating to the right shoulder or back, 
particularly after fatty meals. Nausea and vomiting are common. While the 
pain location is usually higher, severe cases can sometimes cause confusion.

Bowel Obstruction: Presents with colicky abdominal pain, distension, 
vomiting, and constipation. The nature of the pain and accompanying 
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gastrointestinal symptoms usually help differentiate it from kidney stones.

Peptic Ulcer Disease: Can cause severe epigastric pain that may radiate to 
the back. The relationship of pain to meals is often a distinguishing feature.

Acute Pancreatitis: Causes severe epigastric pain, often radiating to the back, 
accompanied by nausea and vomiting. A history of alcohol abuse or gallstones 
may be present. Serum amylase and lipase levels are typically elevated.

Irritable Bowel Syndrome (IBS): Can cause abdominal cramping and pain, but 
this is usually related to bowel function and associated with changes in stool 
frequency or consistency, rather than the acute, severe, colicky pain of kidney 
stones.

Gynecological Conditions (in females):

Ectopic Pregnancy: A ruptured or leaking ectopic pregnancy can cause 
sudden, severe unilateral lower abdominal or pelvic pain, which can be 
mistaken for a kidney stone. Missed menstrual period, vaginal bleeding, and 
signs of hemodynamic instability are critical clues. A pregnancy test is 
essential in women of childbearing age.

Ovarian Cyst Rupture or Torsion: Can cause acute, severe unilateral pelvic or 
lower abdominal pain that may radiate. The timing in relation to the menstrual 
cycle and pelvic ultrasound findings help in diagnosis.

Pelvic Inflammatory Disease (PID): An infection of the female reproductive 
organs that typically causes lower abdominal pain, fever, vaginal discharge, 
and cervical motion tenderness.

Musculoskeletal Conditions:

Musculoskeletal Back Pain (e.g., Muscle Strain, Herniated Disc): Can cause 
flank or back pain, but this is often related to movement or posture and may 
lack the colicky nature and associated urinary symptoms of kidney stones. 
Tenderness to palpation over specific muscle groups or vertebral levels may 
be present.

Other Conditions:

Abdominal Aortic Aneurysm (AAA): A leaking or dissecting AAA can cause 
severe abdominal or back pain, sometimes mimicking renal colic. It is a life-
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threatening emergency, particularly in older individuals with vascular risk 
factors. A pulsatile abdominal mass or signs of shock may be present.

Shingles (Herpes Zoster): Before the characteristic rash appears, shingles 
can cause unilateral, dermatomal pain that could be confused with kidney 
stone pain if located in the flank or abdomen. The neuropathic quality of the 
pain (burning, tingling) can be a clue.

Diagnostic Approach:

A careful medical history, focusing on the onset, character, location, and radiation 
of pain, associated symptoms, and relevant past medical history (including prior 
kidney stones, UTIs, or other medical conditions) is paramount. A physical 
examination, including abdominal, costovertebral angle, and, when appropriate, 
pelvic examination, provides further clues.

Key investigations include:

Urinalysis: To detect hematuria, pyuria, crystalluria, and signs of infection.

Urine Culture: If infection is suspected.

Blood Tests: Complete blood count (CBC) to look for signs of infection or 
anemia, and basic metabolic panel to assess kidney function and electrolyte 
levels (e.g., calcium).

Imaging Studies:

Non-contrast CT scan of the abdomen and pelvis (CT KUB): This is the 
gold standard for diagnosing kidney stones, as it can identify the size, 
location, and number of stones, as well as signs of obstruction 
(hydronephrosis). It can also help identify many of the alternative 
diagnoses.

Ultrasound: A good initial imaging modality, especially in pregnant women 
and children, to look for kidney stones and hydronephrosis, though it is 
less sensitive for small ureteral stones. It can also help evaluate 
gynecological and some gallbladder conditions.

X-ray (KUB): Can identify many calcium-containing stones but may miss 
radiolucent stones (like uric acid stones) and small stones.
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The clinician's ability to integrate the patient's presentation with findings from 
these investigations is key to accurately differentiating kidney stones from the 
myriad of other conditions that can cause similar symptoms, ensuring that the 
patient receives the most appropriate and effective care.

List 22 common causes of kidney stones

Kidney stones, or nephrolithiasis, are hard deposits made of minerals and salts 
that form inside the kidneys. Their formation can be attributed to a multitude of 
factors, ranging from dietary habits and lifestyle choices to underlying medical 
conditions and genetic predispositions.1 Here is a list of 22 common causes and 
significant risk factors that contribute to the development of kidney stones:

Dietary Factors:

1. Low Fluid Intake (Dehydration): Insufficient water intake leads to 
concentrated urine, increasing the likelihood that minerals will crystallize and 
form stones.

2. High Oxalate Intake: Consuming large amounts of oxalate-rich foods (e.g., 
spinach, rhubarb, nuts, chocolate, beets) can contribute to calcium oxalate 
stone formation, the most common type.

3. High Sodium Diet: Excessive salt intake increases calcium excretion in the 
urine, which can promote calcium stone formation.

4. High Animal Protein Intake: Diets rich in animal protein (e.g., red meat, 
poultry, fish) can increase uric acid and calcium levels in the urine, and 
decrease citrate levels, raising the risk of calcium and uric acid stones.

5. High Sugar Intake (especially Fructose): Excessive intake of added sugars, 
particularly fructose (found in table sugar and high-fructose corn syrup), has 
been linked to an increased risk of kidney stones.

6. High Vitamin C Supplementation: While dietary vitamin C is generally not an 
issue, very high doses of vitamin C supplements can be metabolized to 
oxalate, increasing the risk of calcium oxalate stones.

7. Low Dietary Calcium Intake: Paradoxically, very low calcium diets can 
increase oxalate absorption from the gut and lead to a higher risk of oxalate 
stones. Adequate, but not excessive, dietary calcium is recommended.
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Medical Conditions:

1. Hypercalciuria: A condition where there is an abnormally high level of calcium 
in the urine. This can be idiopathic (unknown cause) or due to other 
underlying conditions.

2. Hyperuricosuria: Elevated levels of uric acid in the urine, often linked to high 
purine intake (from certain meats and seafood) or metabolic issues, can lead 
to uric acid stones and also serve as a nucleus for calcium stones.

3. Hyperparathyroidism: Overactivity of the parathyroid glands leads to 
increased blood calcium levels (hypercalcemia) and subsequently increased 
urinary calcium excretion (hypercalciuria), predisposing to calcium stones.

4. Gout: This form of arthritis is caused by high levels of uric acid in the blood, 
which can also lead to uric acid kidney stones.

5. Urinary Tract Infections (UTIs): Recurrent or chronic UTIs, particularly with 
urease-producing bacteria (e.g., Proteus, Klebsiella), can lead to the formation 
of struvite (infection) stones.

6. Renal Tubular Acidosis (RTA): A disease where the kidneys fail to excrete 
acids into the urine properly, leading to metabolic acidosis and often calcium 
phosphate stones due to alkaline urine and high urine calcium.

7. Cystinuria: A rare, inherited disorder that causes the amino acid cystine to be 
excreted in the urine at high levels, leading to the formation of cystine stones.

8. Primary Hyperoxaluria: A group of rare genetic disorders that cause the body 
to produce too much oxalate, leading to recurrent calcium oxalate stones and 
potentially kidney damage.

9. Inflammatory Bowel Disease (IBD): Conditions like Crohn's disease and 
ulcerative colitis, as well as procedures like gastric bypass surgery, can lead 
to malabsorption, chronic diarrhea, and changes in urine composition (e.g., 
low urine volume, low citrate, sometimes increased oxalate absorption) that 
increase stone risk.

10. Obesity: Being overweight or obese is a significant risk factor, likely due to 
associated metabolic changes, insulin resistance, and alterations in urinary 
composition.
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11. Diabetes (Type 2): Associated with changes in urine pH (more acidic) and 
increased excretion of calcium, contributing to stone formation, particularly 
uric acid stones.

12. Polycystic Kidney Disease: This genetic disorder causing cyst growth in the 
kidneys can sometimes be associated with an increased risk of kidney stones.

Medications:

1. Certain Diuretics (e.g., loop diuretics like furosemide, and sometimes 
triamterene): Some diuretics can increase calcium excretion or, in the case of 
triamterene, can actually form part of the stone. (Note: Thiazide diuretics are 
often used to prevent calcium stones).

2. Certain Anticonvulsants (e.g., topiramate, zonisamide): These medications 
can cause metabolic acidosis and hypocitraturia, increasing the risk of 
calcium phosphate stones.

3. Certain Antiretrovirals (e.g., indinavir): Some medications used to treat HIV 
can crystallize in the urine and form stones.

Understanding these common causes is crucial for both prevention and treatment 
strategies for kidney stones. Individuals with a history of stones or those at high 
risk often require a detailed metabolic evaluation to identify specific underlying 
factors.
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