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Renal Biopsy Finidngs

Staining for kappa and lambda light chains revealed kappa light chain restriction with 
deposits of kappa in peripheral glomerular membrane, peritubular membrane and casts. 

The findings of direct immunofluorescence is supportive of cast nephropathy and 
suggestive of light chain deposition disease

Electron microscopy
Electron microscopic examination showed a total of 5 glomeruli (1 globally sclerosed).

Moderate effacement of podocytes were noted. In the capillary loops, the glomerular 
basement membrane thickness was unremarkable. Focal segmental small to moderate 
amount linear powdery light chain deposits were distributed along the lamina densa with 
no other deposits found. There was focal segmental mild increase in matrix. No mesangial
deposits were found. Mild mesangiolysis was found in three glomeruli.

Arteriolar hyalinosis was present, moderate to large amount  of light chain deposits found 
in the basement membrane of smooth muscle cells of most arterioles and arteries. 

Small to moderate amount of light chain deposits found in focal tubular basement 
membrane. Fractured cast containing light chain deposits or dense clusters of light chain 
deposit were identified. 

Introduction

Results

Discussion

The patient was a 75-year-old female with history of poorly controlled diabetes, 
hypertension and hyperlipidaemia.  She was found to have new onset acute renal 
impairment on routine blood test and nephrotic-range proteinuria in Aug 2019. 

Clinically the patient complained of polydipsia and on and off dizziness. Her diabetes was 
poorly controlled with HbA1c level of 11% despite being put on metformin and glimepiride. 
She did not complain of abdominal pain, dysuria,  fever, chest pain or shortness of breath. 
Physical examination showed the patient was hypertensive with blood pressure of 
184/79mmHg with a pulse rate of 76/min.   Her physical examination was otherwise 
unremarkable. No ankle oedema or respiratory distress were noted. 

Initial blood test showed creatinin level of 295 umol/L. Random glucose was 14.4 mmol/L , 
fasting glucose was 15.7 mmol/L and HbA1c was 11.0%. Complete blood picture showed 
haemoglobin of 12 g/dL and white blood cell of 7.9 x 109/L. Calcium and phosphate levels 
were unremarkable. Venous blood gas showed no significant acidosis with pH of 7.41, 
bicarbonate of 21.8 mmol/L and base excess of -2 mmol/L. Urine dipstix showed 2+ protein. 
Subsequent urinalysis revealed albumin-creatinin ratio of 28.6 mg/mmol (n. <3.5) and 
nephrotic range of proteinuria with 4.19g/24hr.  Serology for hepatitis (HBsAg and Anti-
HCV) were negative. ANA, dsDNA and ANCA were negative. Complement was within 
normal range. 

Ultrasound scan of kidneys was unremarkable except bilateral cortical cysts. Renal biopsy 
was performed to further investigate the cause of renal impairment and nephrotic range 
proteinuria. 

Two cores of renal tissue were received and processed for light microscopy, direct 
immunofluorescence study and electron microscopic examination. 

Light microscopy
Light microscopy showed cores of renal cortical-medullary tissue including  16 glomeruli, 
one of which was obsolete. In the glomeruli, focal segmental mild increase of mesangial 
matrix with mild cell proliferation were noted. 

In the tubules, there were abundant large, long, fractured casts which are eosinophilic and
negative for PAS and silver stains. Tubular damage was present and moderate to marked 
tubular atrophy was noted. The vessels showed mild intimal fibrosis. No amyloid deposits 
were revealed on Congo red stain.

The overall light microscopic features were suggestive of myeloma cast nephropathy.

Patients with multiple myeloma (MM) with kidney involvement can demonstrate various 
patterns of involvement, including light chain cast nephropathy, light chain deposition 
disease (LCDD) and light chain amyloidosis. Among them, cast nephropathy is most 
common and occurs in about 50% of MM patients with kidney involvement, often 
presenting with acute kidney impairment and associated with poor outcome. Light chain 
deposition disease is observed in about 20% of MM patients with kidney involvement and 
usually present with proteinuria. Light chain amyloidosis is seen in about 25% of MM 
patients with kidney involvement. 

We reported a case of concurrent LCDD with myeloma cast nephropathy in a 74-year-old 
female patient presenting with acute renal failure and nephrotic range proteinuria. Light 
microscopy revealed typical features of myeloma cast nephropathy while typical features of 
light chain deposition disease, such as nodular sclerosis, were inconspicuous. 
Immunofluorescence was essential in demonstrating features of LCDD, which was 
confirmed with subsequent electron microscopy examination. 

This case highlighted the spectrum of histological appearance of LCDD  and the important 
role of immunofluorescence study in diagnosing LCDD especially when  typical light 
microscopy findings were absent or subtle. 

Coexistence of more than one pattern of kidney involvement is rare. Among cases with 
coexistent pattern of involvement, coexistent light chain cast nephropathy and light chain 
deposition disease is the most common. A study performed by Lin et al. demonstrated that 
patients with coexistent light chain cast nephropathy and light chain deposition disease had 
similar renal outcome compared with cases with pure cast nephropathy but the overall 
survival is much better. It was also demonstrated that patients with coexistent light chain 
cast nephropathy and light chain deposition disease are more commonly associated with 
lambda light chain restriction and presented with atypical features of LCDD including less 
nodular sclerosis and less diffuse deposit distribution. 

Rarely, cases where LCDD with immunofluorescence features only without electron 
microscopic deosits were reported. Whether such cases should be treated had been 
debated. In the study performed by Nasr et al. , cases of LCDD by IF only in transplanted 
allograft  progressed to LCDD with immuofluorescence and electron microscopic features  
within 1 to 3 years if left untreated, suggesting that LCDD by immunofluorescence only is 
an early lesion that could progress and warrant close followup and considered for 
treatment. 

Light microscopy: glomeruli and fracturing eosinophilic casts in tubules Light microscopy: glomeruli without nodular sclerosis (left: PASD, right: silver)

Light microscopy: Fracturing casts in H&E, PASD (negative) and silver (negative) respectively

Electron microscopy: Capillary loops and 
tubules

Electron microscopy: Powdery electron 
deposits along capillary loops

Electron microscopy: tubules Electron microscopy: Powdery electron 
deposits along tubular basememt
membrane 

Direct immunofluorescence
2 glomeruli were included for direct immunofluorescence study. No specific deposits of IgG, 
IgA, IgM, C3, C1q and fibrin were identified. 

Direct immunofluorescence: (Left) glomeruli with peripheral deposits, with an adjacent fracturing 
cast showing kappa staining; (Right) Lambda stain was negative in the glomeruli.

Direct immunofluorescence: (Left) Kappa deposits in tubules, (Right) Lambda was negative in 
tubules

Direct immunofluorescence: (Left) Kappa was positive in the casts, (Right) Lambda was 
negative in the casts
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