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Hepatomegaly in Type 1 Diabetes Mellitus: When to
Suspect of Glycogenic Hepatopathy?
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Abstract

Uncontrolled type 1 diabetes mellitus is associated with recog-
nized short- and long-term complications. The authors describe a
case of a female adolescent, with history of poorly controlled type
1 diabetes mellitus, who presented with tender hepatomegaly and
elevated liver enzymes. Her growth and pubertal development were
appropriated for age. After excluding infectious and autoimmune
causes of liver disease, a liver biopsy was performed and histology
revealed glycogenosis. Glycogenic hepatopathy is characterized by
abnormal glycogen accumulation in hepatocytes. It is a reversible
condition, with good glycemic control, and is not known to prog-
ress to fibrosis. This entity should be distinct from other causes of
hepatomegaly and elevated liver enzymes, in diabetic patients, such
as nonalcoholic fatty liver disease. Although glycogenic hepatopa-
thy is a major cause of hepatomegaly in type 1 diabetes mellitus, is
rare and likely under-recognized, the diagnosis has implications in
the management and outcome.
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Introduction

In the clinical setting of diabetes, hepatomegaly can be
caused by hepatic glycogenosis or nonalcoholic fatty liver
disease (NAFLD) [1]. Glycogenic hepatopathy (GH) is a
rare and under-recognized condition associated with poorly
controlled type 1 diabetes mellitus (T1DM) in children, ado-
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lescents and young adults, while NAFLD is more frequent
in older and obese patients with type 2 diabetes [1, 2]. GH
consists in glycogen accumulation in the hepatocytes, result-
ing in hepatomegaly and elevated liver enzymes [2-6]. The
clinical course is benign and GH is reversible if glycemia is
controlled [1-9].

Case Report

A 14-year-old female was referred to the pediatric gastroen-
terology outpatient clinic due to chronic abdominal pain and
intermittent hepatomegaly. She had TIDM diagnosed since
11 years of age, under insulin therapy, but with poor glyce-
mic control, hemoglobin A . 13%.

There was no history of liver disease, blood transfusion,
exposure to toxins, medication and radiation or cholelithia-
sis.

She was frequently nauseated and had abdominal pain
referred to the right upper quadrant. The patient denied his-
tory of jaundice, pruritis, weight loss, hematemesis or rectal
bleeding. Past medical history did not reveal additional rel-
evant information.

On physical examination she had tender hepatomegaly,
extending 2 cm below the right costal margin. Her weight
was on the 25th-50th centile and 10th-25th for height. Pu-

Figure 1. Hepatocytes are diffusely swollen, with clear cyto-
plasm and sinusoids are collapsed, both features conferring
a vegetal-like appearance to liver parenchyma (HE, original
magnification x100).
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Figure 2. Lipid droplets are identified in the cytoplasm of
some hepatocytes and some nuclei display an empty ap-

pearance (circle), due to the accumulation of glycogen (origi-
nal magnification x200).

bertal development was normal. Physical examination was
otherwise unremarkable.

Abdominal ultrasound showed liver enlargement (23.7
cm span) with heterogeneous texture and without evidence
of splenomegaly or ascites.

She had elevated aspartate aminotransferase 226 U/L,
alanine aminotransferase 109 U/L, gamma-glutamyl trans-
peptidase 117 U/L and abnormal lipid profile, total choles-
terol 2.52 g/L and low density lipoprotein 1.74 g/L.

Complete blood cell count, bilirubin, liver function
panel, serum ferritin level and thyroid function were normal.
Serology for HIV, hepatitis A, B and C, cytomegalovirus and
Epstein-Barr virus were negative.

Other causes of immune and metabolic hepatic diseases
where excluded: serum ceruloplasmin, copper, alpha 1-an-
titrypsin and immunoglobulin A levels were normal; anti-
transglutaminase IgA, antinuclear smooth muscle antibody
and anti-liver kidney microsomal antibodies were negative.

During the following 2 years, she maintained poorly
controlled diabetes, as she refused adhering to the therapy,
despite multidisciplinary interventions. At this point, the
consistently elevated liver enzymes with severe flares (5 to
6 times above normal) led to liver biopsy that revealed nor-
mal trabecular architecture, without evidence of fibrosis, ne-
crosis or inflammation. The hepatocytes were swollen, with
abundant clear cytoplasm due to accumulation of glycogen,
the cell membranes were thickened and the sinusoids were
collapsed, conferring a vegetal-like appearance to liver pa-
renchyma (Fig. 1, 2). A diagnosis of hepatic glycogenosis
secondary to poorly controlled diabetic disease was suggest-
ed. After biopsy, clinical improvement was only seen when
glycemic control was achieved, later on.

Discussion

GH results from the accumulation of excessive glycogen in
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the hepatocytes [1-9]. Typically, it is associated with uncon-
trolled T1DM, although it has been recently reported in type
2 [6, 8]. GH presents with abdominal pain, nauseas, vomit-
ing, hepatomegaly and elevated liver enzymes [2-6]. Glyco-
gen loading of the liver was first described as a component
of Mauriac syndrome: growth retardation, hepatomegaly,
cushingoid features and delayed puberty [1, 2, 5, 8, 9]. How-
ever, it is now known that GH can develop without the full
spectrum of the features of Mauriac syndrome [1, 5, 8, 9].

In the clinical setting of diabetes, it is important to dis-
tinguish GH from NAFLD, in patients with abnormal liver
tests. Persistent mild alterations in liver enzymes are more in
favor of NAFLD, whereas aminotransferase flares are more
suggestive of GH [8]. Contrary to NAFLD, GH is not known
to progress to fibrosis and the hepatic changes are reversible
with adequate glycemic control 2, 3, 6, 8].

The wide fluctuation in glucose and insulin levels is an
essential element in the pathophysiology of GH. High levels
of glucose cause an insulin independent inflow of glucose
into the hepatocytes where it is rapidly phosphorilated and
trap in the cell. Subsequent treatment of high glucose lev-
els with insulin causes the trapped glucose to polymerize to
glycogen. Glycogen production persists for some time after
insulin levels are declined [8]. In NAFLD lipid accumula-
tion results of chronic hyperinsulinemia and hepatocellular
insulin resistance [10].

On liver biopsy, GH displays a characteristic vegetal-
like appearance of the hepatocytes, with no evidence of fi-
brosis, necrosis or inflammation [3-5, 7]. The need for liver
biopsy, in this context, is a debated issue. Some authors fa-
vor the need of liver biopsy to make the distinction between
GH and NAFLD, to obtain information for the prediction of
prognosis, as pathobiology and therapy are different [1, 2, 6,
8]. On the other hand, some recent publications suggest that,
although NAFLD cannot be excluded by history, physical
examination or ultrasound, invasive evaluations should be
postponed until the response of metabolic control is accom-
plish [1, 2]. In our case, liver biopsy was performed in order
to differentiate the pathological findings, as glycemic control
was very difficult to achieve, while the patient persistently
maintained symptomatic hepatomegaly and abnormal liver
biochemistry.

It is important that pediatricians be aware of GH and
the association with poorly controlled TIDM, as insulin-re-
versible hepatic glycogen accumulation is the most common
cause of hepatomegaly and abnormal liver biochemistry, in
children and young adults with insulin-dependent diabetes
mellitus.
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