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Chronic glomerulonephritis (CGN) is a progressive kidney disease characterized by inflammation and

scarring of the glomeruli, the tiny filtering units within the kidneys. As the disease advances, it leads to

a gradual decline in renal function, often culminating in end-stage renal disease (ESRD). Accurate

diagnosis and monitoring are essential for managing CGN effectively, and imaging modalities such as

ultrasound and computed tomography (CT) play pivotal roles in this process. In chronic

glomerulonephritis, an ultrasound or CT will reveal characteristic structural changes within the kidneys,

including scarring, size reduction, and alterations in renal architecture. Understanding what these

imaging techniques reveal can aid clinicians in diagnosing, assessing disease severity, and planning

appropriate interventions.

---

Role of Ultrasound in Chronic Glomerulonephritis

Ultrasound is often the first-line imaging modality used in evaluating patients suspected of having

glomerulonephritis due to its safety, accessibility, and cost-effectiveness. It provides real-time imaging

of the kidneys, helping to assess size, echotexture, and structural abnormalities.

Kidney Size and Morphology

Reduced Kidney Size: In the later stages of CGN, kidneys often become shrunken, typically



measuring less than 9 cm in length. This reduction reflects chronic scarring and loss of

functional nephrons.

Asymmetrical Kidney Sizes: One kidney may be more affected than the other, leading to

asymmetry, which can suggest secondary causes or differential progression.

Echogenicity and Parenchymal Changes

Diffuse Increased Echogenicity: The renal cortex appears more echogenic (brighter) than normal,

indicating fibrosis and scarring within the tissue.

Loss of Normal Cortical Medullary Differentiation: The normal interface between cortex and

medulla becomes less distinct as fibrosis progresses.

Surface Irregularities: The kidney surface may appear irregular or nodular due to scarring and

fibrosis.

Detection of Complications

Cyst Formation: Chronic damage can lead to the development of cortical cysts, which are

visualized as anechoic (dark) areas.

Hydronephrosis: If secondary obstruction occurs, ultrasound can detect dilation of the renal pelvis

and calyces.

Perirenal Fluid Collections: Such as perirenal hematomas or abscesses, especially in



complicated cases.

---

Role of CT in Chronic Glomerulonephritis

While ultrasound remains the initial imaging choice, CT scans provide detailed cross-sectional images

that can offer additional information about renal structure and surrounding tissues, especially in

complex cases or when ultrasound findings are inconclusive.

Detailed Morphological Assessment

Assessment of Cortical Thickness and Density: CT can quantify the degree of cortical thinning

and fibrosis, providing a more precise evaluation of chronic damage.

Detection of Calcifications: Chronic glomerulonephritis may be associated with renal

calcifications, visible as hyperdense areas on CT scans.

Evaluation of Renal Size and Shape: CT confirms the reduction in kidney size and reveals

deformities or irregularities in renal contour.

Identification of Underlying or Secondary Pathologies

Vascular Abnormalities: CT angiography can assess renal artery stenosis or vascular



malformations contributing to or complicating CGN.

Perirenal and Adjacent Tissue Changes: Detects perirenal fibrosis, masses, or inflammatory

processes.

Assessment of Calcifications and Stones: Helps differentiate calcifications within the parenchyma

from other calcified lesions.

Role in Planning Interventions

Preoperative Planning: CT provides detailed anatomy essential for surgical planning if

nephrectomy or biopsy is needed.

Monitoring Disease Progression: Serial CT scans can help evaluate the progression of fibrosis

and scarring over time.

---

Imaging Findings in Chronic Glomerulonephritis

The hallmark imaging features of chronic glomerulonephritis include:

Kidney Size Reduction



Most characteristic feature of advanced CGN.

Typically bilateral but may be asymmetric.

Diffuse Cortical Echogenicity or Density

Reflects widespread fibrosis and scarring.

Loss of normal cortical-medullary differentiation.

Surface Irregularities and Nodularity

Indicate chronic scarring and fibrosis.

May mimic other chronic renal diseases such as chronic pyelonephritis.

Presence of Cysts or Calcifications

Cystic changes are common in chronic stages.

Calcifications may be cortical or medullary and can be identified on CT.



Secondary Changes

Perirenal fibrosis or fluid collections.

Vascular calcifications or arterial narrowing.

---

Clinical Significance of Imaging in Chronic Glomerulonephritis

Imaging findings provide crucial information that influences management:

Diagnosing the Extent of Damage

Assessing kidney size and echotexture helps determine the degree of chronicity.

Identifies irreversible damage versus potentially reversible inflammatory changes.

Guiding Biopsy and Treatment

Imaging helps target areas for biopsy, especially when focal lesions are suspected.

Detects complications that may require surgical or medical intervention.



Monitoring Disease Progression

Serial imaging tracks changes in kidney size and structure over time.

Helps evaluate response to therapy or progression to ESRD.

Prognostic Implications

Severe atrophy and extensive fibrosis on imaging correlate with poor renal prognosis.

Early detection of secondary complications can improve management outcomes.

---

Conclusion

In the context of chronic glomerulonephritis, ultrasound and CT scans are invaluable tools that reveal

the extent of renal damage, structural abnormalities, and secondary complications. Ultrasound primarily

provides a quick, safe, and effective assessment of kidney size, echogenicity, and surface features,

often serving as the first-line imaging modality. In contrast, CT offers a more detailed evaluation of

renal parenchymal changes, calcifications, vascular abnormalities, and surrounding tissues, aiding in

comprehensive assessment and treatment planning.



Understanding the typical imaging findings—such as small, echogenic kidneys with loss of

corticomedullary differentiation, cortical scarring, cysts, and calcifications—helps clinicians differentiate

chronic glomerulonephritis from other renal pathologies. Accurate interpretation of these imaging

features not only facilitates diagnosis but also guides prognosis, management strategies, and follow-up

plans, ultimately improving patient outcomes in this chronic and often progressive disease.
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Frequently Asked Questions

In Chronic Glomerulonephritis, an ultrasound or CT will reveal what

characteristic kidney changes?

They typically reveal reduced kidney size and increased echogenicity or cortical scarring.

Can ultrasound or CT differentiate between active and chronic stages

of Glomerulonephritis?

No, imaging primarily shows morphological changes; differentiating active from chronic stages requires

clinical and laboratory correlation.

What specific findings on ultrasound or CT suggest advanced chronic

Glomerulonephritis?

Findings include small, shrunken kidneys with cortical thinning and increased echogenicity.

Is CT more effective than ultrasound in detecting renal changes in



Chronic Glomerulonephritis?

CT provides detailed imaging and can better identify cortical scarring and calcifications, but ultrasound

is typically first-line due to safety and accessibility.

What role does imaging play in the management of Chronic

Glomerulonephritis?

Imaging helps assess the extent of renal damage, monitor progression, and exclude other causes of

renal impairment.

Are there any specific ultrasound or CT findings indicating active

inflammation in Glomerulonephritis?

Imaging is limited in detecting active inflammation; biopsy and laboratory tests are more definitive.

Can ultrasound or CT detect early changes in Chronic

Glomerulonephritis?

Early changes are often subtle; significant atrophic and scarring changes are more readily detected in

advanced stages.

Additional Resources

In Chronic Glomerulonephritis, An Ultrasound Or CT Will Reveal: A Comprehensive Guide to Imaging

Findings and Their Significance

Chronic glomerulonephritis (CGN) is a progressive kidney disorder characterized by long-standing

inflammation of the glomeruli—the tiny filtering units within the kidneys. Over time, this inflammation

leads to structural alterations, scarring, and ultimately, a decline in renal function. In the diagnostic

process, imaging modalities such as ultrasound and computed tomography (CT) play a pivotal role. In



chronic glomerulonephritis, an ultrasound or CT will reveal specific alterations in the renal architecture

that help clinicians evaluate disease severity, distinguish it from other renal pathologies, and guide

management strategies.

This article provides a detailed exploration of the typical imaging findings associated with chronic

glomerulonephritis, emphasizing the features seen on ultrasound and CT scans, their clinical

implications, and how they fit into the broader diagnostic framework.

---

Understanding Chronic Glomerulonephritis and Its Imaging Relevance

Chronic glomerulonephritis results from persistent immune-mediated injury to the glomeruli, leading to

scarring and loss of renal function. As the disease progresses, structural changes manifest in the renal

parenchyma, which can be visualized through imaging. These imaging findings not only aid in

confirming the diagnosis but also provide insights into disease progression, the presence of

complications such as renal atrophy, and the likelihood of advancing to end-stage renal disease

(ESRD).

While laboratory tests—such as urinalysis, serum creatinine, and glomerular filtration rate—are primary

in diagnosis, imaging plays a complementary role, especially in assessing morphological changes and

ruling out differential diagnoses like obstructive uropathy or other parenchymal diseases.

---

Key Imaging Modalities in Chronic Glomerulonephritis

Ultrasound

Ultrasound is often the initial imaging modality used due to its availability, safety profile, and ability to

assess renal size, echotexture, and vascularity.



Computed Tomography (CT)

CT scans provide detailed cross-sectional images, offering superior visualization of renal parenchyma,

vascular structures, and potential complications such as calcifications or masses.

---

Typical Ultrasound Findings in Chronic Glomerulonephritis

1. Reduced Kidney Size (Renal Atrophy)

One of the hallmark features of advanced chronic glomerulonephritis is bilateral or unilateral reduction

in kidney size. As the disease progresses, the kidneys become shrunken due to scarring and loss of

functional nephrons.

- Normal adult renal length: approximately 11-13 cm.

- In CGN: kidneys often measure less than 9 cm, sometimes as small as 7 cm or less.

- Asymmetry may be present if disease affects only one kidney.

Clinical significance: Reduced renal size indicates chronicity and correlates with decreased renal

function.

2. Altered Echogenicity

The renal cortex typically shows:

- Increased echogenicity (hyperechogenicity) relative to the liver or spleen.

- The degree of echogenicity correlates with the extent of fibrosis and scarring.

Note: The medullary pyramids may appear relatively hypoechoic compared to the cortex, but in

advanced disease, the distinction may blur.



3. Cortical Thinning and Loss of Corticomedullary Differentiation

As fibrosis progresses:

- The cortex becomes thinner.

- The normal corticomedullary interface becomes indistinct.

- Loss of corticomedullary differentiation is a sign of significant parenchymal damage.

4. Irregular Kidney Contours and Surface

Chronic damage may lead to:

- Irregular, lobulated renal surface.

- Surface scars or indentations.

5. Presence of Cortical Cysts or Scarring

In some cases, scarring leads to:

- Discrete cortical scars.

- Cyst formation, especially in areas of longstanding inflammation.

6. Alterations in Vascularity

Doppler ultrasound may show:

- Reduced renal blood flow.

- Abnormal vascular patterns in advanced disease.

---



Typical CT Findings in Chronic Glomerulonephritis

1. Small, Shrunken Kidneys

Similar to ultrasound findings, CT demonstrates:

- Atrophic kidneys with decreased size.

- Cortical thinning and loss of normal architecture.

2. Cortical and Medullary Changes

- Diffuse cortical atrophy.

- Loss of corticomedullary differentiation—a key feature indicating advanced fibrosis.

- The medulla may appear relatively preserved initially but tends to become hypodense in advanced

stages.

3. Parenchymal Calcifications

Chronic inflammation can lead to calcifications within the renal parenchyma, appearing as hyperdense

spots on CT.

- These are indicative of longstanding disease.

- Calcifications may be focal or diffuse.

4. Cortical Scar and Fibrosis

- Areas of cortical scarring appear as hypodense regions.

- These may be irregularly distributed.

5. Vascular Changes



- Narrowing or sclerosis of renal arteries.

- Reduced perfusion in affected kidneys.

6. Additional Findings

- Perirenal fat stranding or fibrosis in some cases.

- Cortical cysts may be visualized if present.

---

Differential Diagnosis Based on Imaging

While the imaging features in chronic glomerulonephritis are characteristic, they can overlap with other

causes of chronic kidney disease (CKD). The key differentiating features include:

| Feature | Chronic Glomerulonephritis | Other Causes of CKD |

|---------|---------------------------|---------------------|

| Kidney size | Small, uniform atrophy | May be enlarged early (e.g., diabetic nephropathy) or

asymmetrical |

| Corticomedullary differentiation | Loss prominent | May be preserved in early diabetic nephropathy |

| Calcifications | Common in longstanding disease | Less common, but can occur in other chronic

processes |

| Surface irregularities | Present due to scarring | Variable |

---

Clinical Implications of Imaging Findings

Understanding the imaging features helps clinicians:

- Confirm the diagnosis of chronic glomerulonephritis.



- Assess the extent of renal damage.

- Determine prognosis—extent of atrophy correlates with renal function.

- Decide on the need for renal biopsy or further interventions.

- Monitor disease progression over time.

---

Summary of Key Imaging Findings in Chronic Glomerulonephritis

- Reduced kidney size (often bilateral and symmetrical in advanced cases).

- Increased cortical echogenicity on ultrasound.

- Loss of corticomedullary differentiation.

- Irregular renal contours and surface scalloping.

- Presence of cortical scars or cysts.

- Calcifications within renal parenchyma (on CT).

- Vascular changes such as narrowed arteries.

---

Final Thoughts

Imaging modalities like ultrasound and CT are invaluable in the comprehensive assessment of patients

suspected of having chronic glomerulonephritis. While laboratory tests provide functional data, imaging

reveals the structural consequences of ongoing renal inflammation and scarring. Recognizing these

features enables early intervention, appropriate management, and better prognostication.

In conclusion, In chronic glomerulonephritis, an ultrasound or CT will reveal characteristic signs

including small, echogenic kidneys with loss of corticomedullary differentiation, cortical thinning, and

potential calcifications. These findings, combined with clinical and laboratory data, form the

cornerstone of diagnosing and managing this insidious disease.
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