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Neither Amyloid Depositions nor Hepatic Steatosis are Associated with Marginal Islet Mass Early After 

Autotransplantation

To the Editor:

In 2008 Westermark et al. postulated that amyloid depositions found in allotransplanted islets 

derived from either islet overstimulation due to insulin production (as in type 2 diabetes), toxicity of 

immunosuppression, or perhaps both.1 Amyloid depositions may promote a gradual decline in islet mass, 

progressive dysfunction, and ultimate failure. 2,3 Herein, for the first time, we report the histopathological 

examination of an entire liver following autologous islet transplantation which sheds new light on the etiology 

of amyloid deposition in islet allografts. 

A 38-year-old, non-diabetic male (BMI 34), with chronic pancreatitis and a heterozygous CFTR gene 

mutation (p.R553c.1657C>T) underwent a total pancreatectomy for intractable pain and simultaneous 

intraportal islet autotransplantation (TPIAT) to maintain endogenous insulin production. He received 152,000 

islet equivalents suspended in 16 mL of tissue. Gross liver morphology and function were normal. Blood 

glucose levels were optimally controlled with ~17 units of insulin per day and HbA1c was 5.5% at one year. 

However, two years following TPIAT, the patient required liver transplantation due to decompensated 

alcohol-related liver failure. Histopathological examination of the explanted liver revealed 10% 

macrovesicular steatosis, severe steatohepatitis, and extensive bridging and sinusoidal fibrosis with numerous 

Mallory bodies and ballooned hepatocytes. Islets had preserved architecture and contained cells producing 

insulin, glucagon, pancreatic polypeptide, and somatostatin (Figure). Inflammatory cells were noted in portal 

tracts and fibrous septa but absent from the vicinity of the islets. Staining for amyloid and pancreatic acinar 

tissue was negative. A
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Amyloid deposits in extracellular islet structures has been ascribed to islet allograft stress from 

chronic maximal insulin production1,2 However, we found no amyloid deposits on histopathological analysis 

despite a marginal transplanted islet mass (152K IEQ versus 1,000K IEQ found in normal individuals) and 

exposure to high metabolic demands related to end stage liver disease. Therefore, prior reports of peri-islet 

amyloid deposition may be related to other etiologies. A recent study in mice suggests toxicity form 

tacrolimus and rapamycin could be responsible .3

Overstimulation and exhaustion of marginal islet mass did not lead to amyloid deposition in this 

patient and thus suggests another explanation for islet dysfunction after autotransplantation.4 Islets were 

lodged in the terminal and lobular branches of the portal vein in a fashion similar to that seen in 

allotransplantation. Islets were dispersed relatively evenly in both lobes, which is consistent with blood flow 

patterns and islet infusion via the main portal vein. Despite cirrhosis and liver failure, the islets displayed 

preserved architecture and the usual hormone producing cells were present. In contrast to reports from 

allotransplantation, there was no particular pattern of steatosis near the islets.5 Macrovesicular steatosis was 

diffuse but localized to the regenerative nodules of the cirrhotic liver with no inflammatory cells in the vicinity 

of the islets, indicating a lack of allo- or auto-immune response in the islet allografts. 

Islet grafts evaluated two years after marginal islet mass autotransplantation demonstrated neither 

amyloid depositions nor local hepatosteatosis. While the etiology remains unclear, this may indicate that 

toxic immunosuppression may be responsible for this phenomenon after islet allotransplantation. 
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Figure Legend

Figure. 

Hematoxylin and eosin stained sections of liver explant (Panel A) revealing a cirrhotic nodule with 

macrovesicular steatosis (left) and a large portal tract containing pancreatic islet cells in a portal vein branch 

(arrows). Panel B demonstrates pancreatic islet cells with associated capillaries within a portal vein branch. 

Immunohistochemical stains highlight the presence of hormone-producing pancreatic islet cells within portal 

vein branches, including glucagon (Panel C), insulin (Panel D), pancreatic polypeptide (Panel E), and 

somatostatin (Panel F). Scale bars correspond to 50 µm.

The majority of islet cell clusters were lodged in small terminal branches of the portal vein (diameter 

<100microns), with some present in larger branches (<200microns) in all segments of the liver. Overall, more 

clusters were found in the right portal branches (2.7% (0-8.8%)) compared to the left (1.1% (0-5%)) (p>0.05). 

The diameter of portal veins containing islet cells was on average 40m (16-159). There were many islet cell 

clusters of synaptophysin positive cells found in terminal branches but none in sinusoids. Panel G presents 

patient glucose control and islet graft function. After TPIAT patient maintained stable islet graft function with 

good glucose control with A1c below 6.5% and stable fasting c-peptide levels; however, insulin requirements 

substantially increased when his liver function deteriorated (MELD 40).  
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Follow-up visit

related to each 

Tx

Fasting 

glucose 

(mg/dL)

HbA1c

(%)    

Fasting 

c-peptide 

(pmol/mL)

MMTT 

stimulated        

c-peptide 

(peak) 

(pmol/mL)

Total average 

daily insulin 

(units)

Weight 

(kg)

Insulin 

IU/kg/day

pre TPIAT 88 5.1 0.26 3 0.0 101 0.00

Day 75 108 6.3 0.42 1.8 20.0 91 0.22

1 year 95 5.5 0.22 1.5 17.3 104 0.17

2 years* 105 5.7 0.33 N/A 81.0 107 0.76

*Patient with MELD 40 right before liver transplantation
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