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Intended Learning Objectives (ILOs)
Enumerate causes of acute tubular necrosis, types and effects.
Define pyelonephritis and describe the risk factors, morphology, and complications of acute and chronic pyelonephritis.
Define 
pyonephrosis
 and mention its etiology and pathological features.
Enumerate causes of unilateral and bilateral 
hydronephrosis
 and their complication.
)
DISEASES OF RENAL TUBULES 
ACUTE TUBULAR INJURY/NECROSIS

ATI is the most common cause of acute kidney injury (acute renal failure). (
I-Toxic Tubular Necrosis:
- 
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Pathology: 
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lar epithelium 
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 in the proximal 
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e necrosis. The necrotic tissue blocks 
the tubular lumen. The interstitial 
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oedema
. 
Both 
 kidneys
 are enlarged and soft and 
the cut surface shows a pale 
cortex.
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■Effects: 
(1) Anuria due to:                                                                              
    (a) Blockage of the tubules by the necrotic cells. 
    (b) Complete reabsorption of the glomerular filtrate by the peri- tubular plexus of 
         vessels exposed by the necrotic epithelium. 
(2) Acute uraemia. 
(3) Acute cardiac failure caused by hyperpotassaemia. 
(4) Tubular regeneration and recovery rarely occurs. 

II- Ischaemic Tubular Necrosis:
· Causes: Tubular damage due to renal ischaemia caused by shock, severe haemorrhage, crush injuries, burns and incompatible blood transfusion.
· Pathology: Focal necrosis at multiple points along the nephron. The tubular lumens are blocked by the necrotic cells and casts of hematin. The rest of the picture is similar to those of toxic necrosis. 

· Effects:
(1) Anuria due to: 
          (a) Decrease in the glomerular filtrate secondary to renal ischaemia. 
          (b) Blockage of the tubules by the necrotic cells and casts. 
          (c) Complete reabsorption of the glomerular filtrate by the peritubular plexus 
               of vessels exposed by the necrotic epithelium. 
    (2) The rest of the effects are similar to those of toxic necrosis.

DISEASES OF RENAL BLOOD VESSELS

· Renal artery stenosis → secondary hypertension.
· Kidney of hypertension
A) Benign Arteriolosclerotic Kidney. 
B) Malignant Arteriolosclerotic Kidney. 
· Senile Arteriosclerotic Kidney: Caused by atherosclerosis of the large renal arteries. Gradual ischaemic atrophy with replacement fibrosis affects wedge-shaped areas which become depressed below the surface. Secondary hypertension is rare and renal failure is absent. 
· Kidney Infarction.
· Bilateral Cortical Necrosis: A rare disease characterized by extensive necrosis of the cortex of both kidneys causing anuria, acute uraemia and rapid death. The disease is more common in association with toxaemia of pregnancy. It is explained by either arterial spasm or arterial thrombosis. 


DISEASES OF RENAL
INTERSTITIAL TISSUES
PYELONEPHRITIS

· Definition: Bacterial inflammation of the interstitial tissues of the renal pelvis, medulla and cortex. Pyelonephritis is a very common kidney disease. 



· Aetiology: 
     Organisms: E. coli is the commonest causative organism. Other causative 
     bacteria are streptococcus foecalis, staphylococcus aureus, bacillus proteus, 
    aerobacter aerogenes and typhoid bacilli. Mixed infection is common. 

· Predisposing Factors:
    (1) Urinary tract obstruction: Causes stasis of urine facilitating infection. 
         Obstruction is caused by urinary bilharziasis, strictures, stones,tumours
         enlarged prostate and congenital malformations. 
    (2) Diabetes mellitus. 
    (3) Instrumentation of the urinary tract. 
    (4) Pyelonephritis is more common in females due to: 
         (a) The short wide urethra. 
         (b) Pressure of the enlarged pregnant uterus on the ureters at the pelvic rim. 


Routes of infection: 
(1) Haematogenous infection: Occurs in most cases.  Bacteria enters the blood from foci of infection as tonsillitis, sinusitis, otitis  media, abscess, bronchiectasis, cervicitis 
and prostatitis. 
[image: ](2) Ascending infection: From the bladder by the following routes: 
 (a) The lumen of the ureter. 
 (b) Through the periuretericlymphatics. 
 (c) Through the subepithelial tissues of the 
       bladder and ureters. 
 (
Schematic representation of pathways of renal 
Infection.Hematogenous
 infection results from 
bacteremic
 spread. More common is ascending infection, which results from a combination of urinary bladder infection, vesicoureteral reflux, and intrarenal reflux.
)





Pathology:
(1) Acute Pyelonephritis:
Gross picture:                                                                                                                           - Commonly the lesion is bilateral.                                                                                                    - The kidney is enlarged and congested.                                                                                   - The capsule strips easily.                                                                                                                   - The outer surface shows multiple tiny abscesses.                                                                                  - The cut surface shows tiny abscesses in the 
   cortex and medulla.  The abscesses in the medulla are arranged as radial streaks.                                                                                              - The calyces and pelvis are congested and contain purulent exudate. 
Microscopic picture:                                                                                                                         - The interstitial tissue is infiltrated by polymorphonuclear leucocytes and pus cells 
   forming abscesses.                                                                                                                                        - The tubules show tubular degeneration, necrosis and leucocytic casts.                                            - The calyces and pelvis are hyperaemic, oedematous and infiltrated by acute 
   inflammatory cells. 
Clinical picture:                                                                                                                               - Fever, rigors, renal tenderness.                                                                                                      - frequency, dysuria (lower urinary tract infection) and pyuria. 
Course: 
 (1) Resolution and recovery in mild cases.                                   
 (2) Change to chronic pyelonephritis.                              
 (3) Death due to acute uraemia in severe bilateral cases. 
Three complications of acute pyelonephritis can be encountered.
1- Papillary necrosis is seen mainly in diabetics, sickle cell disease, and in those with urinary tract obstruction.
2- Pyonephrosis: is seen when there is total or almost complete obstruction.
3- Perinephric abscess is an extension of suppurative inflammation through the renal capsule into the perinephric tissue.
(2) Chronic Pyelonephritis: 
May follow acute pyelonephritis, but commonly starts as chronic inflammation. 
Gross picture:                                                                                                                                   - The kidney is reduced in size.                                                                                                     - The capsule is thick and adherent.                                                                                                       - The surface shows irregular depressions due to cortical scarring.                                                        - The calyces and pelvis are thickened, distorted, dilated and contain purulent exudate  
   and shedded mucosal cells. 
Microscopic picture:                                                                                                                        - The interstitial tissue is infiltrated by lymphocytes, plasma cells, macrophages, 
polymorphonuclear leucocytes and shows fibrosis.                                                               - Some tubules are atrophic, others are dilated and contain large hyaline casts (colloid 
   casts).                                                                                                                                            - The blood vessels are thickened.                                                                                                         - The calyces and pelvis show chronic inflammation and fibrosis. 
Effects:                                                                                                                                          (1) Secondary hypertension.                                                                                                                 (2) Chronic renal failure. 
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	Typical coarse scars of chronic pyelonephritis associated with
vesicoureteral reflux. The scars are usually polar and are associated with underlying blunted calyces.
	Lowpower view showing a corticomedullary renal scar with an underlying dilated deformed calyx. Note the thyroidization of tubules in the cortex.



HYDRONEPHROSIS
· Definition: Progressive dilatation of the renal pelvis and calyces by retained urine with atrophy of the renal parenchyma. 
· Aetiology: Partial or intermittent complete obstruction to urine flow caused by:  
(1) Urethral lesions: 
                  - Congenital phimosis.                                           
        - Congenital stenosis of the external meatus. 
        - Congenital valves of the prostatic urethra.     
        - Post-traumatic or post-inflammatory stricture.  
        - Tumours. 
  (2) Prostatic lesions: Senile hyperplasia, chronic  prostatitis and carcinoma.
 (3) Bladder lesions:                                                             
     (a) Obstruction of the urethral or ureteral orifices by congenital stenosis, calculi 
          or tumours.                                            
     (b) Loss of nervous control of the sphincters in tabes dorsalis, mechanical injury 
          and cord compression. 
 (4) Ureteric lesions:                                                          
     (a) Congenital or postinflammatory strictures.                           
     (b) calculi.                                                                          
     (c) malignant infiltration by tumours of the neighbouring structures such as cervical 
          carcinoma.                                                                           
     (d) pressure by gravid uterus or pelvic tumours. 
(5) Kidney lesions:                                                             
    Pressure of an aberrant renal artery on the renal pelvis, calculi, tumours and  
    movable (ectopic) kidney. 

· Patho1ogial Features: 
*Obstructive lesions in the bladder and lower down cause → bilateral  
   hydronephrosis.                                                                                              *Obstruction in the ureter and kidney causes → unilateral hydronephrosis.                                                                                  
  The following lesions occur: 
(1) The bladder wall undergoes hypertrophy. Later  the bladder dilates and the wall 
     appears trabeculated due to wide separation of the hypertrophied muscle 
     bundles. Small diverticulae may develop.
(2) The ureters undergo hypertrophy followed by dilatation. They become wide, 
     elongated and tortuous. The condition is called hydroureter.                                           (3) The pelvis and calyces are distended. The increased pressure causes ischaemic 
      atrophy of the medulla and cortex converting the kidney to a thin walled 
      multilocular sac of kidney shape  containing clear and fresh watery fluid. The 
      condition is called hydronephrosis.

· [bookmark: _GoBack]Complications: 
(1) Renal failure due to renal atrophy. 
(2) Infection changes hydronephrosis to pyonephrosis. 
(3) Secondary hypertension. 
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