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Long-term Outcome of Glycogen Storage Disease Type 1;
Analysis of Risk Factors for Hepatic Adenoma

Hye Ran Yang, M.D. and Jeong Kee Seo, M.D.

Departments of Pediatrics, Seoul National University College of Medicine, Seoul, Korea

Purpose: The aim of the study was to evaluate the long-term outcome of glycogen storage disease
(GSD) type 1 with particular reference to hepatic adenoma and hepatocellular carcinoma, and to
analyze risk factors affecting the development of hepatic adenoma in GSD type 1.

Methods: Forty-three GSD type 1 patients (31 males and 12 females, mean age 13.9+6.4 years)
were analyzed retrospectively. Hepatic adenoma was detected on abdominal USG and diagnosed
on histologic examination. Clinical profiles were compared between patients with hepatic adenoma
(n=16) and age-matched controls without hepatic adenoma (n=16).

Results: 1) Of 43 GSD type 1 patients, 16 (37.2%) had hepatic adeoma. Hepatic adenoma was detected
at the age of mean 14.2+4.1 years (range: 7.9 ~25.7 years). Fourteen (87.5%) adenomas were multiple
at detection. 2) Comparison of the clinical profiles between adenoma group and non-adenoma group
revealed that age at first introduction of uncooked cornstarch treatment was significantly late in
adenoma group compared with non-adenoma group (9.115.2 years vs. 3.0+1.8 years, p=0.003).
Portocaval shunt surgery was performed in 11 (68.8%) patients in adenoma group and 3 (18.8%) in
non-adenoma group (p=0.004). Hepatic adenoma developed mean 5.8+4.2 years after shunt operation.
3) One patient was diagnosed as hepatocellular carcinoma at the age of 25.7 years.

Conclusion: Hepatic adenoma is an important late complication of GSD type 1 with the risk of
malignant transformation. Early introduction of cornstarch therapy with strict metabolic control is
needed to prevent the development of hepatic adenoma in GSD type 1. (Korean J Pediatr
Gastroenterol Nutr 2003; 6: 129~139)

Key Words: Glycogen storage disease type 1, Prognosis, Hepatic adenoma, Hepatocellular
carcinoma
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both lobe of the liver, which are compatible with hepatic

Fig. 1. Abdominal CT showing multiple mass lesions in
adenomas.
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Fig. 2. Histopathologic findings of hepatic adenoma in
glycogen storage disease type 1.
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Table 1. Initial Manifestation of Glycogen Storage
Disease Type 1

Chief complaint No. of patients (%)

Abdominal distension 7
Hepatomegaly 3
Abnormal LFT 6
Epistaxis 3
Short stature 2
Irritability d/t hypoglycemia 1
Recurrent oral ulcer 1

Total
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7k 13|l Al 2= 9 cH(Table 2).
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Table 2. Long-term Outcome of Glycogen Storage
Disease Type 1

Organ Complication Number (%)

Liver 16 (37.2)
Hepatic adenoma 16
Hepatocellular carcinoma 1

Kidney 10
Nephrocalcinosis 4
Proteinuria 3
Microscopic hematuria 2
Hypertension 2
Hypercalciuria 2

Others 9

2
4
2
3
1
1

—y

Short stature

Osteopenia & Fracture

Seizure

Coma

Developmental delay

Intracranial germinoma

Intracranial hemorrhage & Brain
infarct

Splenic artery aneurysmal rupture 1

Inflammatory bowel disease 1

Recurrent esophageal candidiasis 1

Cumulative No. of pt.
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g. 3. The development of hepatic adenoma in glycogen storage type 1 patients during long-term follow-up.
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Table 3. Comparison of the Clinical Profiles between Adenoma Group and Non-adenoma Group

Adenoma (%) Non-adenoma (%) o value
Number of patients 16 16
M:F 12:4 10:6 0.446
Kidney disease 7 (43.8) 1(6.3) 0.037
Short stature 6 (37.5) 10 (62.5) 0.157
Hypercholesterolemia (>240 mg/dL) 9 (56.3) 9 (56.3) 0.833
Cholesterol level (mg/dL) 226.7+81.9 216.5%65.0 0.770
Hypoglycemia (<60 mg/dL) 9 (56.3) 6 (37.5 0.273
Glucose level (mg/dL) 79.9+38.1 747+185 0.713
Hyperuricemia (>7.0 mg/dL) 9 (56.3) 8 (50.0) 0.550
Uric acid level (mg/dL) 7.3+2.0 76125 1.000
Elevated alkaline phosphatase 4 (25) 1 (6.3) 0.121
Alkaline phosphatase (IU/L) 565.4+650.5 230.7+99.4 0.129
Abnormal LFT (ALT >40 IU/L) 7 (43.8) 13 (81.3) 0.013
ALT (UL 58.1+47.3 119.9+99.5 0.019
Uncooked cornstarch 15 (93.8) 14 (87.5) 1.000
Age at first introduction of 94452 30418 0,003
cornstarch therapy (year)
Shunt operation 11 (68.8) 3 (18.8) 0.004
Age at shunt operation (year) 9.1+3.1 11.8+1.2 0.170
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(p=0.035).
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