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Abstract

BACKGROUND

Glycogen storage disease (GSD) is an autosomal recessive inborn metabolic
disorder. Patients with GSD are prone to hypoglycaemia, hyperlactacidemia and
bleeding. GSD type 1b (GSD-1b) patients specifically can develop neutropenia,
recurrent bacterial infection and inflammatory bowel disease (IBD). Documen-
tation of the long-term outcomes of surgical management of GSD-1b has been
scarce, especially for Asian patients. We herein describe a case of GSD-1b
complicated by IBD-like colitis and coloduodenal fistula. The patient was
managed successfully with surgical intervention.

CASE SUMMARY

A 20-year-old Chinese lady confirmed by genetic testing to have GSD-1b was
initially managed with uncooked cornstarch and granulocyte-colony stimulating
factor. With recurrent abdominal symptoms, her condition was treated as clinical
“Crohn’s disease” with mesalazine, prednisolone and azathioprine conser-
vatively. Colonoscopy showed a tight stricture at the hepatic flexure. Subsequent
computerized tomographic colonography revealed a phlegmon at the ileocaecal
region with a suspected coloduodenal fistula. Eventually an exploratory
laparotomy was performed and severe colitis at the ascending colon with
coloduodenal fistula was confirmed. Right hemicolectomy with primary
anastomosis and repair of the duodenum were performed. Surgical management
of complications from GSD-1b associated IBD-like colitis has rarely been
described. First-line treatment would usually be conservative. Surgical
intervention like hemicolectomy is mainly reserved for refractory cases.

CONCLUSION
Surgical management of coloduodenal fistula in GSD-1b patients is a feasible and
safe option when failed conservative management.
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Core Tip: Inflammatory bowel disease-like colitis is associated with a few rare genetic
disorders or certain drug use. First-line treatment is usually conservative with
nutritional support or steroids. Granulocyte-colony stimulating factor or immunosup-
pressant may be beneficial. Surgical intervention like hemicolectomy is mainly
reserved for refractory cases with intestinal obstruction resistant to medical treatment.
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INTRODUCTION

Glycogen storage disease (GSD) is an autosomal recessive inborn metabolic disorder
featured by the defects in the glucose-6-phosphatase (G6Pase) complex. Due to the
deficiency of G6Pase activity in the liver, kidneys and intestine, patients are prone to
over accumulation of glycogen in these organs and corresponding hypoglycaemia.
Secondary metabolic and biochemical changes include hyperlactacidemia,
hyperuricaemia and hyperlipidaemia. Hepatomegaly, short stature, truncal obesity,
and bleeding tendency due to platelet dysfunction can also occur. Classical clinical
presentations specific to GSD type 1b (GSD-1b) patients include neutropenia,
neutrophil dysfunction, recurrent bacterial infection and inflammatory bowel disease
(IBD)[1,2]. Documentation of the long-term outcomes of surgical management of GSD-
1b, especially in Asian patients, has been scarce. Large studies on the topic are also
lacking. We herein describe a case of GSD-1b complicated by IBD-like colitis and
coloduodenal fistula. The patient was managed successfully with surgical inter-
vention.

CASE PRESENTATION

Chief complaints
The patient presented to our clinic with recurrent abdominal pain and subtle bowel
obstruction.

History of present illness
She presented to our clinic with recurrent abdominal pain, vomiting and passage of
loose stool for two years.

History of past illness

The patient, born in mainland China, started developing hepatosplenomegaly,
hypoglycaemia and seizure attacks at one month of age. The diagnosis of GSD was
suspected in China as blood tests showed lactic acidosis and hyperuricaemia. Her
hypoglycemic symptom was managed with frequent meals and dietary modification
with uncooked cornstarch (UCCH). During childhood, she developed growth
retardation, recurrent abdominal pain and neutropenia [absolute neutrophil count
(ANC): 0.95 x 10°/L]. Details of her treatment in early childhood in China was lacking
as the patient was grown up in rural areas. No definitive workup or diagnosis for IBD
was documented. At age 11, she was confirmed by genetic testing to have GSD-1b and
given granulocyte-colony stimulating factor (G-CSF) injections for neutropenia.
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She was firstly seen in Hong Kong at age 12 with chronic diarrhea and associated
with perianal fissure. Colonoscopy revealed an ulcer near the hepatic flexure and the
histology did not show granulomatous changes. Gastrografin follow-through study
did not suggest any small bowel pathology but luminal narrowing in the ascending
colon (Figure 1). Contrast computerized tomography (CT) of the abdomen and pelvis
noted severe inflammatory changes at the ascending colon and terminal ileum, with
enlarged pericolonic lymph nodes. Therefore, her condition was treated clinically as
Crohn’s disease with mesalazine, prednisolone and azathioprine. The condition
gradually improved and she was followed up at the paediatric metabolic clinic. G-CSF
injections were regularly given for her neutropenia. With good compliance with her
UCCH diet, she managed to wean off her azathioprine and oral steroid six months
later. Follow-up colonoscopy did not show any mucosal lesion while upper endoscopy
showed duodenitis only.

Personal and family history
There was no family history of glycogen storage disease or IBD.

Physical examination
Physical examination showed soft abdomen but not distended. She had hepatospleno-

megaly and hyperactive bowel sound. Per rectal examination showed no stigmata of
IBD.

Laboratory examinations

She had neutropenia (ANC: 1.43 x 10°/L) and hyperuricaemia (465 pmol/L). Stool
calprotectin was found to be significantly elevated (977 pg/g). Magnetic resonance
enteroclysis revealed abnormal bowel wall thickening and stricture with hyper-
enhancement at the ileocaecal region (Figure 2).

Imaging examinations

Colonoscopy showed a colonic stricture beyond the hepatic flexure (Figure 3). Biopsy
from the stricture revealed mild colitis without cryptitis, granuloma or viral inclusion.
Upper endoscopy demonstrated chronic gastritis and duodenitis. CT colonography
demonstrated a suspected fistula tract between the caecum and the second and third
parts of the duodenum (Figure 4).

G-CSF, iron supplement and allopurinol were recommended for the flare-up of
colitis. Compliance with UCCH diet was emphasized. However, the bowel symptom
was partially responsive to conservative treatment and the patient was repeatedly
admitted for intestinal obstruction in the subsequent 6 mo. At the end, she agreed for
exploratory laparotomy because of progressive abdominal pain and vomiting.

FINAL DIAGNOSIS
GSD-1b disease.

TREATMENT

Exploratory laparotomy was performed via a midline incision. A phlegmon was
noticed at the ileocaecal region with grossly dilated small bowel adhering to the right
colon (Figure 5). The caecum was found lying in the right upper quadrant and a
fistulation was seen over the third part of the duodenum. Right hemicolectomy was
performed with a side-to-side hand-sewn ileocolic anastomosis. After kocherization of
the duodenum, the fibrotic edge of the duodenal fistula tract was trimmed and then
primarily closed with 4/0 monofilament absorbable suture in a two-layer continuous
manner.

OUTCOME AND FOLLOW-UP

Postoperatively, total parenteral nutrition was continued, and blood lactate level was
closely monitored to avoid hypoglycemia and lactic acidosis respectively. Oral diet
was started after a normal Gastrografin meal study one week after the operation. The
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Figure 2 Magnetic resonance enteroclysis showing strictured hepatic flexure (single arrowhead) and thickened ascending colon (double

arrowheads).

patient was discharged uneventfully three weeks later. Pathology showed transmural
fibrosis with colonic stricture and no malignancy or granuloma. During her follow-up,
G-CSF was resumed for her neutropenia and she would be seen at an adult metabolic
clinic with expertise in managing patients with inborn errors of metabolism.

DISCUSSION

The medical and surgical management of our patient with a long history of GSD-1b
complicated by colitis and resultant coloduodenal fistula was delineated in this
review. This is one of the first reported cases in the Asian population with similar
pathology.

Classical GSD-1b patients presented at a median age of 4 month, with features
including protruding abdomen (83%), growth retardation (25%) and recurrent
infection (41%)[3]. Our patient was diagnosed within the first year of life and
developed recurrent abdominal pain in primary school years. According to the
literature, the average age at first diagnosis of IBD in GSD-1b patients was 8.7
years[2]. As many as 90% of GSD-1b patients with IBD had abdominal pain or
intestinal obstructive symptoms, 60% had ileal or colonic stricture, and 50% required
surgical resection or endoscopic dilatation.
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Figure 5 Hemicolectomy specimen showing the colonic stricture causing coloduodenal fistula.

Although there was no definite pathological evidence of Crohn’s disease such as
granuloma formation or crypt abscess, clinically and biochemically our patient
exhibited some typical features of Crohn’s disease including relapsing abdominal pain,
fever, perianal disease and raised stool calprotectin. A possible differential diagnosis
accounting for her symptoms and pathological findings would be chronic IBD-like
colitis. IBD-like colitis has been known to be associated with GSD-1b and well
described in the literature[4]. It can be associated with features like neutropenia and
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circumferential ulcers on colonoscopy. The mean age at onset of bowel symptoms was
reported to be 12.3 years. Histopathology usually shows nonspecific inflammation
without granulomatous lesions, as in the case of our patient. Neutropenia associated
with intestinal mucosal inflammation may contribute to the pathogenesis. Treatment,
hence, is usually by high-dose G-CSF and sulfasalazine[5,6]. Volz et al[7] gave high-
dose G-CSF (30 million IU/d) for five weeks to a young patient with IBD-like colitis
and GSD-1b. The neutropenia was successfully corrected, and the C-reactive protein
and calprotectin levels were normalized. Repeated colonoscopy, however, revealed
progressive stricture and scarring stenosis and the patient eventually required surgical
resection. Saltik-Temizel et al[8] reported the case of a 3-year-old girl with GSD-1b and
IBD-like colitis successfully treated with G-CSF. It has been speculated that raised
platelet count is an early marker of IBD-like colitis, but the exact pathogenesis is
unclear. The relationship between platelet count and colitis remains uncertain. In our
patient, platelet count was not persistently raised (i.e., 117-538 x 10°/L).

Xiao[9] recently reported that two patients with GSD-1b and IBD-like colitis were
treated conservatively with G-CSF, partial enteral nutrition and mesalazine and no
surgical intervention was required. In a retrospective study[10], nine French patients
with mild to severe digestive complications from GSD-1b and IBD-associated colitis
were treated with a variable combination of G-CSF, cotrimoxazole, corticosteroids, 5-
aminosalicylic acid and infliximab without surgical intervention. The authors
suggested that the addition of a polymeric formula enriched in anti-inflammatory
cytokine transforming growth factor-beta (Modulen IBD®) might have positive effects
on metabolic balance and help to improve digestive symptoms.

Reports of the surgical management of patients with GSD-1b complicated by colitis
and coloduodenal fistula are rare and mostly case reports[4,11]. For our patient, we
performed primary excision of the coloduodenal fistula followed by primary repair of
the duodenal defect. Delayed surgical exploration after repeated colitis episodes and
adhesion formation had resulted in the distorted anatomy adjacent to her coloduo-
denal fistula, which imposed technical difficulty during dissection. Intraoperatively,
both the second and third parts of the duodenum were involved by the coloduodenal
fistula. This finding was consistent with the results in a study by Kamath et al[12], who
reviewed 22 patients with coloduodenal fistula over a period of 30 years. In these 22
patients, 14 patients had a benign cause either secondary to Crohn’s disease or peptic
ulcer. Among the 13 patients who had resection, two required a duodenal bypass. The
postoperative morbidity rate was 38%. Only one out of the 13 patients had recurrence
of fistulation. The second part of duodenum was most involved (64%), followed by the
third part (50%) and then the first part (18%). No major postoperative complication
was seen in our patient, suggesting that primary duodenal repair is a safe option[13].

As our patient was at risk of hypoglycemia, particular attention was paid to
maximize the perioperative glycemic control, including the use of intravenous
dextrose and frequent hemastix monitoring. Optimizing glycemic control not only
promotes optimal tissue healing but also can minimize wound complications and
infection risks.

Our patient was given G-CSF perioperatively and her neutropenia was fully
corrected prior to her emergency operation. She required postoperative blood
transfusion but experienced no other major morbidities or surgical site infections. In a
report, 98% of GSD-1b patients had neutropenia at some time[4]. Filgrastim, an
unglycosylated recombinant G-CSF, has been studied and proved to be efficacious in
enhancing neutrophil production and promoting regression of IBD[5,14]. High
vigilance and thorough precaution are important in perioperative planning for
patients with neutropenia[15]. The decision for the best timing of surgery for our
patient therefore necessitated a fine balance between the optimization of her infectious
risks and the urgency of her clinical symptoms and rate of disease progression.

Apart from GSD-1b, little evidence or description about the surgical management of
IBD-like colitis associated with other etiologies is available in the literature. Common
causes of IBD-like colitis are listed in Table 1 and a summary of the studies reviewed is
delineated in Table 2 below. Dubeau et al[16] described the etiology of drug-induced
IBD-like colitis and medications for the condition but no details of its surgical
management. Specifically, IBD-like colitis was also found to be associated with
mycophenolic acid (MPA) use in renal transplant recipients[17]. In patients with MPA-
related colitis who underwent colonoscopy, the most frequent histologic pattern was
non-specific colitis (31.3%), followed by IBD-like colitis (25%) and then other
pathologies. Clinically, MPA-related diarrhea resolved after MPA switch, reduction, or
discontinuation without the need for operation. Bolton ef al[18] recently described a
patient with IBD-like colitis secondary to a homozygous variant/ mutation in the
Go6Pase G6PC3 gene. The colitis was refractory to medical therapy. The patient
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Table 1 Causes of inflammatory bowel disease-like colitis

Drug-induced[16,17]

Mycophenolic acid

Isotretinoin

Antibiotics

Nonsteroidal antiinflammatory drugs
Oral contraceptives

Etanercept, ipilimumab, and rituximab

Genetic mutations[18,19]

Homozygous variant/ mutation in the G6Pase G6PC3 gene

Congenital chloride diarrhoea (SLC26A3 gene mutation)

Primary immunodeficiencies[20,21]

Antibody deficiency (common variable immunodeficiency, severe combined immunodeficiency, agammaglobulinemia, etc.)

Phagocytes defect (G6PC3 deficiency)
Complement deficiency

Immune dysregulation

Immune deficiency + syndromic features

CD4 lymphopenia

Go6Pase: Glucose-6-phosphatase.

Jaishideng®

underwent allogenic stem cell transplantation and saw significant improvement in
obstructive symptoms and biochemical parameters. Norsa et al[19] described a rare
cause of IBD-like colitis, which is congenital chloride diarrhoea, a rare autosomal
recessive disease secondary to SLC26A3 gene mutation. Among the twelve patients
with IBD or IBD-like colitis, two were treated with 5-aminosalicylate acid, three with
immunosuppressants and six with biologics.

IBD-like colitis associated with primary immunodeficiencies was studied by Akkelle
et al[20]. Multiple genetic causes including glucose-6-phosphatase catalytic subunit 3
deficiency, common variable immunodeficiency and severe combined immunodefi-
ciency were identified. Twelve patients with primary immunodeficiencies had colitis
or enteropathy. One patient with recurrent subtotal intestinal obstruction secondary to
inflamed stricture in the hepatic flexure underwent hemicolectomy. Another patient
with chronic diarrhea, hypoalbuminemia and intestinal obstruction refractory to
conventional immunosuppressive treatment also required operative management.
IBD-like colitis can also be an unusual presentation in patients with X-linked agamma-
globulinemia due to a reduction of B cells, like the case reported by Kamdar et al[21].
Treatment is primarily conservative with steroids and enteral feeding.

CONCLUSION

IBD-like colitis is associated with a few rare genetic disorders or certain drug use.
First-line treatment is usually conservative with nutritional support or steroids. G-CSF
or immunosuppressants may be beneficial. Surgical intervention like hemicolectomy is
mainly reserved for refractory cases with intestinal obstruction resistant to medical
treatment.
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Table 2 Literature review on surgical management of other inflammatory bowel disease-like colitis

Author,yr n Treatment Results Discussion
Bolton 1 Allogeneic HSCT HSCT resolves G6PC3-associated
et al[18], 2020 immunodeficiency and Crohn’s disease
phenotype
Wicker 9 G-CSF and cotrimoxazole; polymeric Modulen IBD®, in addition to G-CSF and Dietetic treatment improved

et al[10], 2020

Norsa
et al[19], 2019

Xiao[9], 2019

12 (2 patients
with IBD-like
colitis)

2

solution enriched in anti-inflammatory
cytokine

ASA; immuno-suppressant and biologics;

ileostomy/ colectomy

PEN, mesalazine, and recombinant
human G-CSF

anti-bioprophylaxis, improves digestive
symptoms

Treatment included a wide range of
conservative treatment and ileostomy with
variable success

G-CSF increased ANC and improved
clinical symptoms

metabolic balance and
clinical symptoms

G-CSF lowered the risk of
developing IBD-colitis

Akkelle 425 (195 with GI ~ Conventional immunosuppressive Twelve patients (aged 9-16) had Surgery was indicated if
et al[20], 2018 symptoms) treatment, hematopoietic stem cell immunodeficiency associated IBD-like immune-therapy failed
transplantation, hemicolectomy colitis.
de Andrade 16 MPA switch, reduction, or IIBD-like colitis found in 25% of patients on ~Symptoms resolved after
et al[17], 2014 discontinuation MPA who underwent colonoscopy MPA switch or adjustment
without need for surgery

Dubeau, Drugs including isotretinoin, antibiotics, Pathogenic mechanisms may

et al[16], 2013 nonsteroidal anti-inflammatory drugs may  include altered immune
predispose IBD or IBD-like colitis response or microbiota

Kamdar 1 Steroids and enteral feeding Primarily conservative treatment usually

et al[21], 2011 sufficient without need for surgery

HSCT: Hematopoietic stem cell transplant; ASA: Amino salicylate acid; PEN: Partial enteral nutrition; G-CSF: Granulocyte colony-stimulating factor; MPA:
Mycophenolate; IBD: Inflammatory bowel disease.
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