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Glycogen storage disease type la (GSD-la; Von Gierke disease) is
an inherited disease caused by glucose-6-phosphatase deficiency.
Perioperative management of patients with GSD has important implications for anaesthesiologists
due to different system involvements. In the case reported here, an 8-year-old patient with GSD
type-la underwent liver transplantation (LT) for hepatic adenoma that had malignant transfor-
mation, severe hypoglycemia and metabolic acidosis, occurred in this patient intraoperatively. The
metabolic complications were managed successfully by administering balanced volume of glucose
and sodium bicarbonate intravenously (iv). Although liver transplantation is an important treatment
option in these patients, anesthesia management requires a multidisciplinary approach, comprehen-
sive perioperative assessment and close intraoperative follow-up for successful outcomes.
Keywords: Glycogen storage disease, anaesthetic management, hypoglycemia, lactic acidosis, liver

transplantation.
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INTRODUCTION

Glycogen storage disease (GSD) is a group of
inherited metabolic disorders caused by defect
in some enzymes which are essential in glucose
homeostasis. GSD-Ila, also known as von Gier-
ke disease, is a rare autosomal recessive meta-
bolic disease with an annual incidence of ap-
proximately 1/100.000". In Von Gierke disease,
due to the deficiency of glucose-6-phosphatase
glycogen stored in the liver cannot be metabo-
lized. This condition is associated with poor
tolerance to fasting and increased risk of severe
hypoglycemia and lactic acidosis®.

The other clinical manifestations of the disease
include hyperuricemia, hyperlipidemia, hy-
perproteinemia, hepatomegaly, truncal obesi-ty,
a rounded doll- like face, growth retardation,
wasted muscles, osteoporosis and bleeding ten-
dency. Also, glycogen accumulation due to en-
zyme deficiency may cause hepatocellular ade-
nomas, which may undergo malignant trans-
formation as the long term complications®*.
Prevention of hypoglycemia with dietary treat-
ment has a key role in the treatment of pa-tients
with GSD. The usual dietary management may
consist of frequent meals, continuous gastric
tube feeds or the admini-stration of uncooked
cornstarch. Despite dietary interventions and
medical manage-ments, when there is severely
poor metabolic control, progressive liver fail-
ure, worsening hepatic adenomatosis, develop-
ment of hepatocellular carcinoma, LT is con-

sidered as the curtive treatment®.

At perioperative period in LT, maintaining met-
abolic homeostasis, avoiding hypoglycemia and
lactic acidosis should be the primary target. Al-
tered pharmacology of anaesthetic drugs due to
hepatic dysfunction, bleeding disorders from
impaired platelet function, difficulties in venti-
lation, intubation and aspiration risks can be
challenge for anaesthesiologist. Herein, we pre-
sent our anaesthetic management in a pediatric
patient with malignant transformation of hepat-
ic adenoma in GSD Type la (Von-Gierke) for
LT.

CASE PRESENTATION

An 8-year-old, (Weight 30 kg, height 122 cm,
BMI 20.2) pediatric patient diagnosed with
GSD type-la was referred to our hospital for
surgical treatment. Owing to the death of her
sister eight months of age and her parents' con-
sanguinity, she was tested by the pediatric me-
tabolism department, 3 months after birth. The
patient experienced just one episode of hypo-
glycemic seizure 7 months of age, but now her
neurological examination was normal. She was
under oral sodium bicarbonate, allopurinol, fish
oil treatment. Also, she had a special diet thera-
py that contained cornstarch and avoided lac-
tose, sucrose. On physical examination, short
stature, a rounded doll's face, fatty cheeks, mas-
sive hepatomegaly, abdominal ascites were not-
ed, laboratory tests on admission revealed ele-

vated values of liver enzymes (aspartate ami-
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notransferase: 114 1U/mL; alanine aminotrans-
ferase,:84 1U/mL), hyperlipidemia (triglyceride:
509mg/dL; cholesterol: 252 mg/dL). Serum to-
tal bilirubin, alkaline phosphatase, albumin, and
prothrombin time (PT), blood urea nitrogen
(BUN), and creatinine levels were all within
normal limits. Fasting blood glucose level was
49 mg/dL and she had lactic acidosis (6.4
mmol/L). Serum alpha-fetoprotein was 1.73

ng/ml. Preoperative her electrocardiography

(ECG), echocardiograhpy, thorax computed
tomography (CT) were unremarkable. Child
class B, PELD score is 0. We have obtained
written informed consent from the parents of
the patient for publication of this report.

Abdomen ultrasonography (USG) showed a
hypoechoic solid lesion in segment 3 with a size
of 20x15 mm and increased in size compared to

the previous examination (Figurel).

Figure 1. Abdominal computed tomography image of lesion in left hepatic segment.

The surrounding liver parenchyma showed mild
diffuse steatosis. Diagnosis was confirmed as
malignant transformation of liver adenoma by
abdominal CT and liver biopsy after USG. De-
spite a complex dietary regime and extensive
adjuvant medical treatment, her metabolic de-
rangements remained resistant to treatment.

Since, the patient's metabolic disease could not

be controlled, and the lesion was compatible
with well differentiated hepatocellular carci-
noma (HCC), LT was decided to perform.

The American Society of Anesthesiologists
(ASA) physical classification of the patient was
class Il and her Mallampati score was Il. 45-
year-old ASA | father prepared as a donor of
the left lateral lobe. The patient was fasted for 6
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hours before surgery. To prevent hypoglycemia,
10% dextrose solution infusion was started and
close blood glucose monitoring was performed.
On the operating room, the patient received
standard monitors, including pulse oximetry
(SpOy), ECG, noninvasive blood pressure, cap-
nography and temperature. After preoxygena-
tion by 80% O, for 3 min, general anaesthesia
was induced with propofol 2-3 mg/kg, fentanyl
1 ng/kg, and rocuronium 0.6 mg/kg and she was
intubated with a size 5.0 cuffed endotracheal
tube without difficulty. A right subclavian cen-
tral venous catheter, a left radial artery catheter
for hemodynamic monitoring, and a left femo-
ral artery catheter for PiCCO monitoring were
performed postinduction. Maintenance of anes-
thesia was provided by infusion of remifentanyl
0.02-0.05 mcg/kg/min with a mixture of 2%
sevoflurane and 50% oxygen in the air and 0.3
mg/kg/h rocuronium infusion. At the beginning
of the operation severe hypoglycemia (glu-
cose:28 mg/dL) and lactic acidosis (lactate:12
mmol/L), metabolic acidosis (pH:7.18, base
excess:-13.9 mmol/L) were observed. Aggres-
sive supplementation in-cluding 10% dextrose
and sodium bicarbonate infusion iv were per-
formed for hypoglycemia and metabolic acido-
sis which persisted throughout the surgery.
Glucose, lactate levels and blood gases meas-
urement were frequently checked because of
this condition. Intraoperatively, the lactate level
peaked at 25 mmol/L. The patient had persistent

hypotension secondary to the metabolic acido-

sis, requiring significant circulatory support
(0.01-0.15
mg/kg/min). We targeted mean arterial pressure

with  noradrenaline  infusion
>60 mm Hg with inotropic support.
The operation was technically difficult due to
massive hepatomegaly (Figure 2) and bleeding
tendency. Since the nature of the disease may
be platelet dysfunction and it is major surgery,
blood products were prepared before surgery
for the possibility of intraoperative transfusion.
Although intraoperative blood salvage method
was prepared for autologous blood transfusion
it was not used because of HCC.

On neohepatic phase, the patient’s blood glu-
cose level and hemodynamic parameters mark-
edly improved the patient was weaned from
inotropes. Estimated blood loss was less than
1250 mL. Fluid therapy was administered,
guided by an algorithm depending on the PiC-
CO parameters. In total, 1500 mL of crystalloid,
2200 mL of 5% albumin containing colloid, 2
units of erythrocyte suspension were replaced,
and 500 mL of urine output was observed. The
operation continues for 8 hours without compli-
cations. The explanted native liver weighted
2755 gr.

After the operation, sugammadex (4 mg/kg)
was administered iv. She was extubated in the
operating room when they fulfilled standard
clinical criteria. Patient's neurological examina-
tion was normal after extubation, therefore no
complication due to intraoperative hypoglyce-

mia. The patient was transferred to intensive

www.e-journal.gr/

©2022 Society of Anesthesiology and Intensive Medicine of Northern Greece
©2022 Etapeia AvarsOnororoyiag kan Evratikiig Iatpuciig Bopeiov EALddog



The Greek E-Journal of Perioperative Medicine 2022;21(d): 3-11
EAnviko [eproducd Tepreyyeipnruchg latpkng 2022;21(d): 3-11

care unit (ICU) postoperative. In ICU her lac-
tate level was 19 mmol/L and pH was 7.34,
within 39 hours the patient’s lactate level and
pH had normalized and, and hepatic transami-

nases were only mildly elevated (alanine ami-

notransferase and aspartate aminotransferase of
389 U/L and 126 UJ/L, respectively). After day
3 of ICU follows up, she was discharged at 6 th
postoperative day on the ward, with close fol-

low-up as an outpatient.

Figure 2. After laparotomy, gross hepatomegaly was detected.

DISCUSSION

Patients with GSD-la are at risk for developing
liver failure, hepatic adenomas, HCC and poor
metabolic control which is the severe and fatal.
HCC in children has a mortality rate of over
70%°. Therefore, LT is recommended as a
definitive therapy for improving metabolic
control, quality of life, removing premalignant
lesions as noted by Boers et al’. Perioperative
management of LT in patients with GSD-Ia is
challenging as there is a risk for particularly
hypoglycemia and lactic acidosis. In these
patients, it is important to supply adequate dex-
trose, monitor blood glucose and lactate levels

closely as mentioned bey Gurrieri et al®.

We checked glucose and lactate levels frequen-
tly with arterial blood gases (ABG) tests. Also,
with ABG monitoring we administered sodium
bicarbonate and glucose supply intraoperati-
vely which were adjusted according to the
degree of blood sugar and metabolic acidosis.

Surgical stress can precipitate lactic acidosis.
Besides, neither glycogenolysis nor gluconeo-
genesis can be catalyzed, as these patients lack
the enzyme complex glucose-6-phosphatase,
which is responsible for delivering glucose to
the blood. This condition results in fasting hy-
poglycemia. As fasting hypoglycemia is the
most important problem of the disease, a short
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duration of preoperative fasting is recommend-
ed for such patients. Ozer et al. recommended
4 hr fasting preoperatively to a patient with
GSD-la in an elective day case surgery®. In our
case, since LT is a major surgery, the patient
was fasted for 6 hr preoperatively, but she was
hospitalized and preoperative dextrose infusion
started for the adequate control of blood glu-
cose concentrations.

In some GSD cases, difficult intubation or
mask ventilation may be presented due to
short, thick neck. Moreover, as the in-
traabdominal pressure is increased due to hepa-
tomegaly and ascites, these patients are at risk
of gastroesophageal reflux and aspiration®. Al
airway equipment (intubating stylet, bougies,
video laryngoscope, laryngeal mask airway,
fiberoptic bronchoscope) were prepared to
prevent difficult airway. We haven't experi-
enced any airway or aspiration problems in our
case.

Hepatic dysfunction due to GSD can potential-
ly change pharmacology of anaesthe-tic drugs.
We preferred sevoflurane as a volati-le anaes-
thetic whose potential of hepatic injury was
negligible in the pediatric group. Bustamente
et al. reported a case with GSD-la who re-
quired tonsillectomy and adenoidectomy under
general anesthesia®’. They had used continuous
iv infusion of propofol with remifentanil as
maintenance of anaesthesia. Postoperatively,
was detected pancreatitis, which was associat-

ed with propofol use. Besides other metabolic

abnormalities of GSD the lipid abnormality is
the consequence of an elevation of the triglyc-
eride levels and cholesterol. Secondary to the
lipid abnormalities there is an increased risk of
propofol induced hypertriglyceridemia or acute
pancreatitis although it is rare. We used
propofol just a single bolus in the induction of
anaestheasia. After induction, maintenance of
anaesthesia was provided by infusion of rem-
ifentanil which is safe because it is short act-
ing, its metabolism is independent of liver
function and has a lower hemodynamic effect.
We didn’t observe any metabolic decompensa-
tion about pancreatitis. Since propofol was
only used as an induction agent, we may not
have encountered a problem.

Bleeding tendency in GSD is associated with
platelet dysfunction. Moreover, the decreased
concentrations of vonWillebrand Factor (VWF)
may cause prolonged bleeding after surgery in
these patients'®. LT is a major surgery that may
require large volume blood transfusion because
of surgical technique, coagulopathy of patients.
Intraoperative blood salvage method is a sim-
ple technique to cope with blood loss and to
reduce the amount of the allogeneic blood
transfusion. However, active malignancy is
relative contraindications to autologous trans-
fusion due to the presence of malignant cells in
salvaged blood which may contain tumor cells
and metastasize after reinfusion'®. Current
studies have shown that intraoperative autolo-

gous transfusion is not associated with in-
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creased risk of cancer recurrence'®. To our
knowledge, there is not literature on the effect
of autologous transfusion on oncologic
outcomes in pediatric LT. Therefore, we didn’t
use intraoperative  autologous  blood

transfusion.
CONCLUSION

GSD type-la is a rare metabolic disorder and
LT is important therapeutic option. Anaesthetic
management of these patients undergoing LT
requires special planning, because they are
prone to the development of hypoglycemia,
organic acidemia. Close perioperative monitor-
ing of blood glucose and lactate
concentrations, preparing for the risk of
bleeding and airway difficulties are essential.
Therefore, we think that multidisciplinary ap-
proach, comprensive perioperative assessment
and intraoperative close follow-up is critical

for these patients.
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