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Introduction

• Electron microscopy (EM) is pivotal in renal pathology, yet its diagnostic power beyond the glomerulus 
remains at times underutilised and overlooked. 

• Although EM is routinely associated with glomerular disease, it is uniquely positioned to identify critical 
ultrastructural abnormalities within tubulointerstitial and vascular compartments, findings that 
frequently determine diagnosis, refine classification, and directly influence clinical management. 

• This presentation challenges the glomerulocentric paradigm by highlighting the role of EM in non-
glomerular renal pathology



Case 1

• 70 years old female patient
• Presentation

• AKI after diarrhoeal illness, dialysis dependent

• Confusion, ESRF, creatinine >2000 µmol/L

• Background

• CKD known since 2021, prior eGFR ~50

• No renal follow-up for 5 year

• Myeloma/paraprotein screen

• Kappa 704.0, lambda 57.4, ratio 12.26

• Hb 98, beta-2 microglobulin 9.1, calcium normal
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Diagnosis:

• Light chain proximal tubulopathy, crystalline

Follow up:

• BONE MARROW BIOPSY: scattered plasma cells <3% of nucleated cells with possible excess of kappa light chain , so not consistent with a myeloma diagnosis.  

• The PETCT did not show any suspicious lesions, would all be more consistent with a diagnosis of MGRS.
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Case 2

•  Presentation

- Worsening renal function of unclear cause

- Creatinine 170 µmol/L

- uACR 76

• Background

- Type 2 diabetes since 2005

- Diabetic retinopathy

- Right upper lobectomy for T1bN0 lung adenocarcinoma in 2018

• Paraprotein work-up

- IgG paraproteinaemia

- Raised kappa:lambda ratio

- Query diabetic nephropathy versus monoclonal renal disease
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Diagnosis

• Diabetic Nephropathy
• Light Chain Podocytopathy
• Light Chain Proximal Tubulopathy, Crystalline.

Follow up
Bone marrow biopsy have shown <10% plasma cells, so not consistent with a myeloma diagnosis. The PETCT did not show any suspicious lesions, would all be 
more consistent with a diagnosis of MGRS
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Why EM beyond the glomerulus ?



Light chain tubulopathy
In light chain proximal tubulopathy

- Crystalline LCPT shows angular, rhomboid, rectangular, or needle-
like electron-dense inclusions, usually within lysosomes; some 
cases also show similar inclusions in podocytes or interstitial cells.

- Non-crystalline LCPT may show only prominent phagolysosomes, 
dense vacuolar accumulation or vacuolar degeneration, which can 
be missed or mistaken for nonspecific protein reabsorption on LM.

Andreas Kousios, Sarah Blakey, Linda Moran, Maria Atta, Rawya Charif, Neill Duncan, Andrew Smith, Frederick W K Tam, Jeremy B Levy, Aristeidis Chaidos, Candice Roufosse, Non-
crystalline light chain proximal tubulopathy, a morphologically protean entity, Nephrology Dialysis Transplantation, Volume 38, Issue 11, November 2023, Pages 2576–2588, 
https://doi.org/10.1093/ndt/gfad085

Tubules
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Tubules

Organized deposits: 

e.g. amyloidosis



Tubules

Inherited Mitochondrial diseases

Buglioni A, et al. Mitochondriopathy Manifesting as Inherited Tubulointerstitial 
Nephropathy Without Symptomatic Other Organ Involvement.Kidney  International 
Reports, 2021; 6, 2514-2518



Tubules

In BK virus nephropathy, 
EM may reveal packed viral 
particles within tubular 
epithelial nuclei, supporting 
viral cytopathic change when 
inclusions are atypical.



Tubules

Tubular basement 
membrane immune 
deposits



Interstitium

Interstitial EM is most useful for storage disease and 
extracellular deposits rather than routine fibrosis alone.

• In crystal-storing histiocytosis, interstitial 
histiocytes contain elongated, rhomboid, or needle-
shaped intracytoplasmic crystals, usually related 
to monoclonal immunoglobulin accumulation.

• Crystal-storing lesions may overlap with 
other paraprotein-associated patterns, so EM can 
help show shared crystal morphology 
across compartments.

• In interstitial amyloid, 
EM demonstrates extracellular non-branching 
fibrils in the interstitial matrix and around vessels, 
even when Congo red is focal or limited.



Blood vessels

• In lupus nephritis, small arteries and arterioles may 
show granular electron-dense immune deposits in the intima 
and vessel wall matrix.

• In amyloidosis, vascular involvement shows randomly 
arranged non-branching fibrilsmeasuring about 8–12 nm, 
often within arteriolar walls and sometimes around peritubular 
capillaries.

• In monoclonal immunoglobulin deposition disease (MIDD), 
vascular basement membranes contain finely granular 
“powdery” electron-dense deposits, contrasting with the 
fibrillar pattern of amyloid.



Blood vessels

• Transplant setting
• Transplant-type microvascular injury (In 

chronic thrombotic microangiopathy), EM may 
show multilayering of capillary basement 
membranes.
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Take home message
• Think beyond glomeruli: EM adds value in tubules, vessels, and 

interstitium. Tubular EM is especially helpful when proximal tubular 
injury is subtle, overlapping (Mixed lesions are real), or compartment-
specific.

• LCPT may be subtle on LM and routine IF; EM can secure the 
diagnosis. Diagnosis by EM can change downstream haematology and 
renal management.



- Thanks to:

- Dr. Howida Shawki  Consultant histopathology, Royal Liverpool Hospital

- EM unit, New Castle .

- Clinical team at Royal Liverpool Hospital


	Slide 1: Electron Microscopy Beyond   The Glomerulus 
	Slide 2: Introduction
	Slide 3: Case 1
	Slide 4: Two cores of renal cortex and medulla 
	Slide 5: Two cores of renal cortex and medulla Glomeruli: 35 9/35 Global sclerosis  No hypercellularity  No mesangial expansion Unremarkable GBM 
	Slide 6: Two cores of renal cortex and medulla Glomeruli: 35 - 9/35 Global sclerosis  - No hypercellularity  - No mesangial expansion  - Unremarkable GBM Tubulointerstitium:  - marked chronic damage. - Acute tubular injury 
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Diagnosis:
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Case 2 
	Slide 24: Two cores of renal cortex  
	Slide 25: Two cores of renal cortex  Glomeruli: 15 - 6/15 global sclerosis - 5/15 mesangial expansion with nodule formation - GBM: focal thickening 
	Slide 26: Two cores of renal cortex  Glomeruli: 15 - 6/15 global sclerosis - 5/15 mesangial expansion with nodule formation - GBM: focal thickening Tubulointerstitium:  - There is acute tubular injury.   - Mild chronic damage 
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39: Diagnosis
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44: Why EM beyond the glomerulus ?
	Slide 45: Light chain tubulopathy
	Slide 46: Tubules
	Slide 47: Tubules
	Slide 48: Tubules
	Slide 49: Tubules
	Slide 50: Tubules
	Slide 51: Interstitium
	Slide 52: Blood vessels
	Slide 53: Blood vessels
	Slide 54: Take home message
	Slide 55



