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TUBULO‑INTERSTITIAL DISEASES
Basic Functions of T‑I System
1.
Fluid ‑ electrolyte balance

2.
Acid‑base balance

3.
Ca++/P metabolism

4.
Hemodynamic regulation

5.
Erythropoietin secretion

Functional Disturbances in  T‑I Injury
1.
Cr  (
2.
Fluid‑electrolyte abnormalities

3.
Acid‑base balance disturbances

4.
(  vitamin D hydroxylation

‑ (  bone production

‑ (absorption of Ca++  ( serum Ca++
5.
(  clearance of P  ( serum P

6.
Hyperparathyroidism and bone demineralization 2 to  ( Ca++ and  ( P

7.
Anemia

Etiological Classification

Congenital
Acquired

Cystic Disease
Hemodynamic

Chemical (Toxic)

Mechanical

Infectious

Immunological

Others

Congenital Cystic Disease
Classification:                    1.
Polycystic Disease

A.
Autosomal Dominant (ADPKD)

B.
Autosomal Recessive (ARPKD)

2.
Cystic Diseases of the Renal Medulla

A.
Nephronophthisis ‑ medullary cystic disease complex (N‑MCDC)

B.
Medullary Sponge Kidney

3.
Miscellaneous

Autosomal Dominant Polycystic Kidney Disease
Incidence:

1:1000.

Etiology:
Unknown.  Defect on short arm of chromosome 16 (16 p 13.3) in about 85% of cases.  The gene, PKD1, codes for a 460 kd protein called polycystin thought to be involved in tubule maturation.  Most of the remaining cases involve a gene on chromosome 4, PKD2.

Pathogenesis:
Largely unknown.  Epithelial hyperplasia and obstruction are thought to be involved.  Basement membrane abnormalities have been detected and may be involved.

Pathology:                          1.
Greatly enlarged kidneys.

2.
Cysts of varying size and in both cortex and medulla.

3.
Epithelial hyperplasia.

4.
Atrophy of noncystic parenchyma.

Clinical Course:
Patients generally present in the 4th decade with enlarged kidneys and dull abdominal pain.  Hematuria is common.  Hypertension develops in about 50% of patients.  Mild proteinuria is seen in 20‑40%.  About 50% of patients eventually develop renal failure.

Laboratory:

Variable.

Associated Lesions:           1.
Liver cysts are common.

2.
Congenital intracranial vascular aneurysms ("berry").

Complications:                   1.
Infection.

2.
Renal lithiasis (10‑18%).

Autosomal Recessive Polycystic Kidney Disease
Incidence:

1:10,000 livebirths.

Etiology and
  Pathogenesis:
Unknown.

Pathology:                          1.
Cystic dilatation of collecting ducts in cortex and medulla.

2.
Variable enlargement of kidneys.

3.
Extent of involvement inversely proportional to extent of accompanying liver disease.

Clinical Course:                 1.
Variable.

2.
Some present at birth or in first month of life with massively enlarged kidneys and have renal failure.

3.
Some present later (3 months ‑ 5 years).  Kidneys are enlarged, but usually not to same degree as above.

4.
Children who present later in life have a variable course:  ‑

a)
a number eventually develop renal failure after 1‑10 years;

b)
some may maintain adequate function for many years;

c)
liver disease often predominates in patients with late presentation and mild renal disease.

d)
severe hypertension may develop.

Associated Lesion:
Congenital Hepatic Fibrosis.

Complication:

Portal Hypertension.

Nephronophthisis ‑ Medullary Cystic Disease Complex
Incidence:
Relatively common (10‑20% of cases of renal failure in children).

Etiology:
Unknown.

Modes of Inheritance:        1.
Autosomal Recessive.

2.
Autosomal Dominant.

3.
X‑linked Dominant.

4.
Sporadic ‑ no family history.

Pathogenesis:

Unknown.  ? Tubular basement membrane defect.

Pathology:                          1.
Small kidneys.

2.
Variable number of small cysts at the corticomedullary junction.

3.
Some cysts in medulla.

4.
Areas of tubular atrophy.

5.
Greatly thickened tubular basement membranes.

Clinical Course:                 1.
Affects both children and adults.

2.
Present with insidious onset of renal failure.

3.
Salt‑wasting is common.

4.
May be associated with skeletal and ocular abnormalities (i.e. retinal dysplasia).

Laboratory:

( Cr,  ( Na+.

Acute Tubular Necrosis
Classification:                    1.
Ischemic Acute Tubular Necrosis (IATN).

2.
Toxic Acute Tubular Necrosis (TATN).

Incidence:

Common.

Etiology:

1.
IATN   ‑

ischemia  ‑

a)
shock;

b)
hemolysis;

c)
rhabdomyolysis;

d)
Drug reaction.

2.
TATN   ‑   
cell toxicity  ‑

a)
Antibiotics   
‑  
Penicillin;

         
‑  
Aminoglycosides;

         
‑  
Cephalosporins;

         
‑  
Amphoteracin B.

b)
Sulfonamides;

c)
Heavy metals;

d)
Radiocontrast agents;

e)
Organic solvents;

f)
Halogenated anesthetics;

g)
Nonsteroidal anti‑inflammatory drugs;

h)
Snake venom;

i )
Some types of mushroom.

Pathogenesis:                     1.
Ischemic (hypoxia) or toxic damage to tubular epithelial cells;

2.
Obstruction;

3.
Backleak of urine;

4.
Tubuloglomerular feedback.

5.
Ischemia may directly affect glomerular filtration.

Pathology:

1.
Enlarged, pale kidneys.

2.
Variable tubular epithelial cell necrosis.

3.
Interstitial edema.

4.
Desquamation of viable epithelial cells.

5.
Casts.

6.
Loss of brush border, flattening of epithelial cells.

7.
Tubular dilatation.

8.
Mitoses.

9.
Nucleated cells in interstitial venules at corticomedullary junction.

10.
Distribution of lesions

‑ pars recta, PCT, MTAL

‑ patchy in IATN

‑ more extensive in TATN

Clinical Course:                 1.
Patients present in acute renal failure (oliguric or nonoliguric).  If oliguria ‑ usually remain so for 2‑3 weeks, then have diuresis.

2.
IATN ‑ if underlying cause is corrected, outlook is excellent.  If not ‑ 80% mortality.

3.
TATN ‑ very low mortality.

Laboratory:

( Cr, ( K+, acidosis.

Obstructive Uropathy
Incidence:

Common.  Bimodal distribution ‑ young children, older adults.

Etiology:                            1.
Congenital anomalies.

2.
Urinary calculi.

3.
Benign prostatic hypertrophy.

4.
Tumors ‑ prostate, bladder, lymphoma (retroperitoneal), cervix.

5.
Inflammation ‑ prostate, ureters, urethra, retroperitoneum.

6.
Sloughed papillae or blood clots.

7.
Normal pregnancy.

8.
Functional disorders ‑ neurogenic bladder.

Pathogenesis:

Pressure necrosis.

Ischemia.

Pathology:                          1.
Complete acute obstruction ‑ mild dilatation + atrophy.

2.
Incomplete obstruction ‑ hydronephrosis + atrophy.

Clinical Course:                 1.
Acute ‑ variable.

2.
Unilateral ‑ maybe asymptomatic.

3.           Bilateral partial     ‑ polyuria, nocturia (can't concentrate urine);







‑ renal insufficiency;







‑ hypertension.




4.
Complete bilateral    - oliguria or anuria.

Laboratory:

Variable.  ( Cr, ( Na+ (salt‑wasting), acidosis (RTA).

Complications:                   1.
Infection.

2.
Hypertension.

3.
Polycythemia.

4.
Dehydration.

5.
Urolithiasis.

6.
Postobstructive Anuria.

7.
Interstitial Nephritis.

8.
Neonatal Ascites.

Acute Pyelonephritis
Incidence:

Common.

Etiology:                            1.
Gram negative bacilli (85%) ‑ E. coli, Proteus, others.

2.
Gram positive cocci ‑ Strep. faecalis, Staph.

3.
Others.

Pathogenesis:

2 Routes of Infection 
‑
1. Ascending (most common);

 
2. Hematogenous.

Predisposing factors:
1.
Urinary tract obstruction.

2.
Calculi.

3.
Vesicoureteral reflux.

4.
Instrumentation of urinary tract.

5.
Abnormalities of bladder and/or urethra.

6.
Neurogenic bladder.

7.
Pregnancy.

8.
Age and Sex.

9.
Pre‑existing renal lesions.

10.
Diabetes.

11.
Natural vulnerability of medulla.

12.
Immunosuppression/Immunodeficiency.

Pathology:

1.
Enlarged kidneys.

2.
Suppurative inflammation of tubules and interstitium.

3.
Abscesses.

4.
Dilated pyelocalyceal system.

Clinical Course:
Patients present with fever, costovertebral pain and pyuria.  Recovery is the rule with proper antibiotic therapy and correction of underlying condition.

Laboratory:

Positive urine cultures.

Complications:                   1.
Septicemia.

2.
Chronic infection.

3.
Hypertension.

4.
Necrotizing papillitis.

5.
Pyonephrosis.

6.
Perinephric Abscess.

Chronic Pyelonephritis
Incidence:

Relatively common.

Etiology:
1.
Infection ‑ obstructive cases.

2.
Unknown   ‑ nonobstructive cases.

Pathogenesis:

1.
Obstruction.

2.
Vesicoureteral reflux (Nonobstructive) with intrarenal reflux.

Pathology:

1.
Small, scarred kidneys.

2.
Interstitial inflammation.

3.
Tubular atrophy.

4.
Vascular changes.

Clinical Course:                 1.
Usually insidious onset with chronic renal failure.

2.
May have a history of recurrent acute pyelonephritis.

3.
Polyuria, nocturia (loss of concentrating ability).

4.
Hypertension.

Laboratory:

( Cr.

Complication:

FGS with NS.

Acute Interstitial Nephritis
Incidence:

Uncommon.

Etiology:                             1.  Drugs    a) Antibiotics ‑ Methicillin, ampicillin;

                                                               b) Diuretics ‑ Dyazide, thiazide;

                                                               c) Others ‑ Dilantin, sulfas, etc.

2.  Unknown in a small number of cases (Idiopathic).

Pathogenesis:                     1.  Drugs ‑ Delayed hypersensitivity reaction (Type IV);





  ‑ drug acts as a hapten and conjugates with a structural protein in kidney to form an 

    antigen (hapten + carrier).  This elicits a Type IV reaction generally or on occasion

    a Type II (anti‑TBM) reaction.

2.  Idiopathic  - in these cases, anti‑TBM antibodies cause inflammation.

Pathology:

Interstitial inflammation.

Clinical Course:                 1.
Patients present with acute renal failure (often nonoliguric) days to months after starting on the drug (latent period).

2.
May have fever, rash, hematuria.

3.
Patients recover when drug is stopped.

Laboratory:

( Cr, eosinophilia.
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