
 

 

Pathology 4th class /  كلية بالد الرافدين   Lecture : 2 

Kidney (glomerular disease) 

The nephron is the structural unit of the kidney and consists of 

glomerulus and its tubule, and common collecting system. 

Glomerular diseases may be broadly divided into primary and 

secondary: 

- Primary glomerulonephritis or glomerulopathy (those without 

inflammatory cells): Kidney is the only or predominant organ involved.  

- Secondary glomerular diseases: In these disorders, glomeruli are 

involved secondary to a systemic disease. 

Nephrotic syndrome 

Definition: Nephrotic syndrome is a syndrome complex having the 

following component: 

- Massive/heavy proteinuria (>3.5 g of protein/24 hours) 

-Hypoalbuminemia 

- Edema 

- Hyperlipidemia and lipiduria. 

 

 

 



 

 

Pathophysiology . 

1. Massive proteinuria: It is characterized by daily loss of 3.5 g or 

more of protein (less in children) in the urine. 

- Proteinuria is due to increased permeability of glomerular capillary 

wall to plasma proteins.  

- The major proportion of protein lost in the urine is albumin, and 

rarely globulins. 

2. Hypoalbuminemia: 

- Massive proteinuria decreases the serum albumin levels 

(hypoalbuminemia). 

- Hypoalbuminemia decreases the colloid osmotic pressure of the blood. 

3. Generalized edema: 

Causes: 

– Decreased colloid osmotic pressure of the blood: It leads to 

accumulation of fluid in the interstitial tissues. 

– Sodium and water retention: Decreased plasma volume reduces 

glomerular filtration rate.  

4. Hyperlipidemia and lipiduria:  

Hyperlipidemia: 



 

 

-Most patients with nephrotic syndrome have raised blood levels of 

cholesterol, triglyceride, very-low-density lipoprotein, low-density 

lipoprotein, lipoprotein, and apoprotein 

Causes: Hyperlipidemia due to 

– Increased synthesis of lipoproteins in the liver 

– Abnormal transport of circulating lipid 

– Decreased catabolism of lipids. 

Lipiduria: 

- Hyperlipidemia is followed by leakage of lipoproteins across the 

glomerular capillary wall. Leaked lipoprotein is reabsorbed by tubular 

epithelial cells,then shed along with the degenerated cells  appears in 

urine either as free fat or as oval fat bodies. 

Major Complications of Nephrotic Syndrome 

- Coronary atherosclerosis: Hyperlipidemia predisposes to 

atherosclerosis of coronary artery. 

- Infections: Nephrotic patients are susceptibility to infection, 

especially staphylococci and pneumococci. It may be due to loss of 

immunoglobulins in the urine. 



 

 

- Thrombotic and thromboembolic complications: This may be due to 

loss of endogenous anticoagulants (e.g. antithrombin III) and 

antiplasmins in the urine. 

Causes of Nephrotic Syndroms :- 

- Most common systemic causes of the nephrotic syndrome are 

diabetes, amyloidosis, and SLE. 

- Most important primary glomerular lesions causing nephrotic 

syndrome are minimalchange disease, membranous glomerulopathy, 

and focal segmental glomeruloscle. 

Malignant tumors of the kidney  

Both benign and malignant tumors can occur in the kidney. Most 

common malignant tumors are renal cell carcinoma and Wilms tumor. 

Renal Cell Carcinoma (Adenocarcinoma of the Kidney, Hypernephroma) 

Renal cell carcinoma (RCC) is a malignant tumor of kidney. 

- Cell of origin: The tumors arise from renal tubular epithelium. 

- Age: Usually in the sixth and seventh decades of life. 

- Sex: More common in males with male to female ratio of 2:1. 

Etiology 

Risk Factors 



 

 

- Tobacco: Cigarette and pipe smoking  

- Obesity (mainly in women) 

- Hypertension 

- Unopposed estrogen therapy 

- Exposure to asbestos, petroleum products, and heavy metals 

- Chronic renal failure and acquired cystic disease  

- Tuberous sclerosis. 

Wilms Tumor (Nephroblastoma) 

- Wilms tumor is most common primary renal tumor of childhood.  

- Age group: Most common between 2 and 5 years of age, and more 

than 95% occur below 10 years of age. 

- Mutation in tumor suppressor genes is associated with Wilms tumor. 

These include Wilms tumor associated genes 1 (WT1) and WT2. WT1 

gene is located in the chromosome11p13. 


