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*EXAMINE THE URINE IN ALL PATIENTS 
WITH RENAL DISEASE*



Ketones are produced by fat metabolism , so when you are not 
eating well , ketones get produced more and get dumped into 
the urine . In the case of alcoholic keto-acidosis you won’t find 
ketonescuz the urine ketone test doesn’t measure B-OH butyrate 
. 

The urine test can’t tell the difference between myoglobin and 
hemoglobin , so investigate further by measuting myoglobin by 
other tests.

If the urine test has positive leukocyte esterase and a nitrite 
then he’s more likely ti have a UTI

leukocyte esterase = A SENSTIVE TEST
NITRITE = A SPECIFIC TEST 



RENAL FUNCTION
• GLOMERULAR FILTRATION RATE (GFR)

• PRIMARY WAY OF MEASURING KIDNEY 
FUNCTION

• DIFFICULT TO MEASURE

• CAN BE ESTIMATED BY AVAILABLE EQUATIONS

• PLASMA CREATININE (PCR)

• USED TO ESTIMATE GFR, KIDNEY FUNCTION

• EASY TO MEASURE

• VARIES BY PATIENT FACTORS (SIZE/MUSCLE 
MASS, AGE, SEX)

• AZOTEMIA, KIDNEY FAILURE, CAN 
RESULT FROM:
• PRERENAL CAUSES (VOLUME 

DEPLETION)

• INTRARENAL CAUSES

• POSTRENAL CAUSES (E.G. 
OBSTRUCTION)





GU INVESTIGATIONS
Investigation Indication/Comment

Plasma urea, plasma creatinine
Levels generally ↑ as GFR ↓, but values are 
affected by diet and muscle mass and do not 
measure renal function accurately.

Creatinine clearance
A good measurement of GFR, but requires a 24-
hour urine collection and a blood sample. 

ضیرملا ىلع بعتم

Estimated Glomerular Filtration Rate (eGFR)
Calculate the eGFR from an equation. Normal 
eGFR is ~100 ml/min/1.73 m2.



• CHRONIC KIDNEY DISEASE (CKD) IS CLASSIFIED ON THE BASIS OF EGFR AS SEEN 
HERE.

Stage Description GFR in ml/min/1.73 m2

CKD1 Kidney damage with normal or ↑ GFR ≥90

CKD2 Kidney damage with mild ↓ GFR 60-89

CKD3 Moderate ↓ GFR 30-59

CKD4 Severe ↓ GFR 15-29

CKD5 End-stage kidney disease (dialysis-requiring) <15



RADIOLOGIC STUDIES



KIDNEYS, URETER, AND BLADDER (KUB) FILM 

• PLAIN RADIOGRAPH OF THE ABDOMEN

• USUALLY ORDERED TO INVESTIGATE 
ABDOMINAL PAIN OR TO ASSESS ORGANS 
OF THE GASTROINTESTINAL (GI) OR 
GENITOURINARY (GU) SYSTEMS



KUB – FIRST STEPS

*KEY PRINCIPLE – ALWAYS FOLLOW A ROUTINE WHEN INTERPRETING IMAGING AND CLINICAL TESTING TO ENSURE TO 
YOU DO NOT MISS ANYTHING*

FIRST STEPS:

• CHECK FOR PATIENT DATA

• ASSESS IMAGING QUALITY

• CHECK PATIENT’S POSITION FOR THE FILM (AP OR SUPINE) – WANT ERECT TO LOOK FOR FREE AIR IN THE ABDOMEN 
(PERFORATION)

• ALSO NOTICE THE POSITION OF THE PATIENT , SO IF HE IS STANDING UP YOU CAN SEE IF THERE IS AIR FROM 
RUPTURED VISCUS , BUT IF HE’S LYING DOWN YOU CAN’T .



KUB – FOR WHAT AM I LOOKING?

“ALTHOUGH ANATOMY OF THE ABDOMEN IS COMPLICATED, MANY STRUCTURES ARE NOT 
CLEARLY DEFINED ON A RADIOGRAPH OF THE ABDOMEN, AND THEREFORE CANNOT BE FULLY 
ASSESSED,” RADIOLOGY MASTERCLASS

• BOWEL GAS PATTERN

• SOFT TISSUE STRUCTURES

• BONES

• LOOK FOR ABNORMAL CALCIFICATION OR ARTIFACT



KIDNEY ON X-RAY



URETER ON X-RAY



BLADDER ON X-RAY



CALCIFICATIONS



NEPHROCALCINOSIS



STAGHORN CALCULUS



NEPHROLITHIASIS (KIDNEY STONE)



PROSTATE-SPECIFIC ANTIGEN (PSA)

• PSA IS A PROTEIN SECRETED BY PROSTATE CELLS

• RISING LEVELS ARE ASSOCIATED WITH CANCER , 

• ALSO RISES IN BENIGN PROSTATIC HYPERTROPHY 
(BPH) AND WITH ACUTE BACTERIAL PROSTATITIS

• SO NOT SENSITIVE AND SPECIFIC . TESTS ARE NOT 
PERFECT AND THEIR PREDICTIVE VALUE IS RELATED 
TO THE SETTING OF THE PATIENT CONDITIONS .SO 
A 20 Y/O GUY WITH HIGH PSA MAY NOT HAVE 
CANCER CUZ HE IS YOUNG TO GET PROSTATE CA

• USE FOR CANCER SCREENING IS CONTROVERSIAL

• 0.1-4 NG/ML IS LOW, 4-10 NG/ML IS 
INTERMEDIATE, >10 NG/ML IS HIGH

• BIOPSY WILL BE PERFORMED >10 NG/ML

• ALSO, RATE OF DOUBLING IS HELPFUL TO DECIDE IF 
BIOPSY NEEDED

• PERFORMANCE AS SCREEN FOR CANCER BETTER 
WHEN ADDED TO DIGITAL RECTAL EXAM (DRE)



GU INVESTIGATIONS – OTHER
Investigation Indication/Comment

Urine osmolality

The definitive measurement of renal concentrating 
ability in unexplained hyponatraemia. If the 
plasma osmolality is low, the urine osmolality 
should be lower still (<150 mosmol/kg); in the 
absence of hypovolaemia, any other finding is 
consistent with syndrome of inappropriate 
antidiuretic hormone (ADH) secretion. In patients 
with unexplained polyuria, test the concentrating 
ability of the kidneys by an overnight fluid 
deprivation test. In healthy subjects, urinary 
osmolality should rise to >800 mosmol/kg; any 
other finding suggests lack of ADH or renal 
tubular unresponsiveness to ADH.



GU INVESTIGATIONS - OTHER

Plasma Electrolytes Indication/Comment

Plasma electrolytes

• ↑ Potassium (↓ excretion) occurs in acute, and 
advanced chronic kidney disease

• ↓ Bicarbonate (↓ H+ excretion) common in 
acute and chronic kidney disease

• ↓ Calcium (impaired renal vitamin D3 
activation) and ↑ phosphate (↓ excretion) in 
chronic kidney disease

• ↑ Urate common in chronic kidney disease (but 
seldom associated with gout).

Alkaline phosphatase and parathyroid hormone
↑ In secondary hyperparathyroidism related to ↓
calcium and ↑ phosphate levels.

Antinuclear antibodies (ANA), antinuclear 
cytoplasmic antibodies (ANCA)

Systemic lupus erythematosus and vasculitis may 
affect the kidney.
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