
Acute renal failur



Anatomy

The kidneys are vital beanshaped retroperitoneal organs located below the 
rib cage at level T12-L3 .Measuring 10-12 cm long 

and 5-7 cm width.

Responsible for filtering blood, regulating fluid balance, and producing urine .

Functions of the Kidneys:

1-Filtration

2-Acid –base and electrolytes balance

3- Hormonal role ( like erythropiotin and calcitriol)





Definition

It is a sudden and reversible loss of renal function which develops over days 
or weeks. Approximately 7% of hospitalized patients and 20% of acutely 
ill patient develop AKI . 

The KDIGO guidelines define AKI as follows:                   

-Increase in serum creatinine by ≥0.3 mg/dL within48h 

OR                                  

-Increase in serum creatinine to ≥1.5 times baseline, which is known or 
presumed to have occurred within the prior seven days

OR                                      

-Urine volume less than 0.5 ml/kg/h during the last 6h



Serum Creatinine levels depend on: 

1-Clearance rate (changing in AKI) 

2- Rate of production (changing in AKI) 

3-Volume of distribution (changing in AKI) • 

Creatinine produced predominantly by the muscles and hence, muscular people 
can have high serum creatinine and emaciated people with very low serum 

creatinine, not corresponding with the actual GFR.





Causes of acute renal failur

-PRERENAL :decrease in effective circulatory volume which activate 
renin-angiotinsin pathway and lead to sodium reabsorption and 
vasoconstirction.  
1. Acute blood loss 
2. Volume depletion 
3. Heart failure 
4. Cirrhosis
5- sepsis 

Conditions leading to afferent arteriolar constriction: 
1. Hypercalcemia
2. Medications like Calcineurin inhibitors, NSAIDS



Causes of acute renal failur

Intra-renal cause :

1-Acute Tubular Necrosis: the most common cause which causes death to 
tubular cells and forms casts that block the urine flow. Ususally caused by 

ischemia or nephrotoxins like contrast , , myoglobin ,aminoglycosides , dyes .

2. Acute Glomerulonephritis: inflammation of the glomeruli due to immune 

complex deposition attracting macrophages and neutrophils (autoimmune  . 
conditions ,Lupus , vasculitis ). Features includes heamturia , proteinurea and hypertension .

3. Acute Interstitial Nephritis : involves inflammation of the interstitial tissue
Often due drug hypersensitivity (NSAIDS,penicillin,diurectics) .Features includes 
eosinophilurea , hematuria , rash . 



Post renal cause

1. Upper urinary tract obstruction as in b/l kidney stones or 
extrinsic compression of ureters from fibrosis or tumors. 

2. Lower urinary tract obstruction as in BPH or neurogenic
bladder or medications that interfere with detrusor

contractibility.



History

HPI: 

1- Ask about heart failur symptoms SOB, orthopnea, PND, swelling in the legs, whether he is taking his   
medications as prescribed, low salt diet .
History of vomitting or diarrhea.  Ask about History of bleeding or hypotension . 
Ask about urinary symptoms, hematuria , frothy urine  , rashes , joints pain.

2-Medications: Any recent changes or additions or over the counter , medications including herbal 
supplements, NDASIDs, antibiotics , diuretics.

3- History of recent contrast or dyes . 

4-Past medical history and Family history of kidney problems 
5-SH: occupation could be important in certain circumstances (any exposure to chemical substances), 
illicit drug use or alcohol abuse 

Vitals: If patient is hemodynamically stable (BP normal or slightly on the high side, HR within normal 
range and no fevers or tachypnea), 



Physical examination

Volume depletion: dry oral mucosa, decreased skin turgor . Vital signs 
(tachycardia and orthostatic hypotension)

Heart failure: +ve JVD, crackles or diminished breath sounds bilaterally, 
tachypnea and accessory muscle usage if severely SOB, pedal edema 
(generally pretty impressive)

Cirrhosis: jaundice, distended abdomen with fluid thrill… 

Uremia: pericardial rub, scratch marks if patient has itching which could be 
one of the manifestations Vasculitis: Skin rash or purpura

Pyelonephritis: CVA tenderness Bladder distention: Suprapubic fullness 
(tough to interpret in obese patients)



Investigations

1- Urine analysis and cultures if infection suspected

2- Renal ultrasound / ct without contrast /KUB if required 

3- KFT , electrolytes , abg

4- ECG for hyperkalemia changes

-Urine electrolytes , eosinophils5

6- vasculitis work up 





Renal ultrasound

Few findings that can help determine the chronicity of renal failure: 

Increased echogenicity generally suggests scarring/fibrosis and so points 
more towards a chronic process. 

2. Small kidneys (relative to vertebral height) point towards chronic process. 
Generally the right kidney is 0.3-0.5 cm smaller than the left kidney. 

Ultrasound also helps you in ruling out post-renal etiology: Hydronephrosis
seen in upper urinary tract obstruction and distended bladder in lower 
urinary tract obstruction. Sometimes you will need a CT for better 
delineation of hydronephrosis and diagnosing kidney stones.



Complications

1- Electrolytes disturbances 
2- Acidosis 
3- uremia 
4- CKD
5- Fluid overload

Prognosis depends on the severity of underlying illness. In uncomplicated AKI , mortality rate is 
low . However in patients with severe illness with multiple organ failur can be high up to 
70%. 

• Most patients recover but “complete” recovery is not always the case even if serum creatinine
reaches baseline. 
• At risk for CKD with repeated AKI episodes. 

• May take up to 3 months for patients to recover especially if they are become dialysis 
dependent from an acute insult. 





Management 

Treatment of underlying etiology 

1-Volume repletion in volume depletion 
2. Treatment of heart failure 
3. Treatment of underlying infections 
4. Stopping offending medications 
5. Relieving obstruction. 

• Track daily weights, BP and Inputs/outputs. 
• Maintain mean arterial pressure (MAP > 60 mmHg). 
• Dose medications to renal function – can be tricky. 
• Avoid contrast studies and use least nephrotoxic medications when possible 
(should be the case in general). 
• Management of electrolyte disturbances – hyperkalemia, metabolic 
acidosis, hyperphosphatemia.





Indications for dialysis

1. Refractory hyperkalemia with EKG changes , not responding to 
medical therapy

2. Uremic manifestations (encephalopathy or pericarditis )  or refractory 
acidosis  

3. Etiology of AKI (Rhabdo in this case) is not likely to be 
reversible with medical management 

4- Fluid overload not responding to diuretics



Hyperkalemia management 
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