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Abstract
BACKGROUND
Inflammatory bowel disease (IBD) is rare in patients with glycogen storage disease (GSD). In GSD patients, a decrease in the number of neutrophils leads to prolonged intestinal infection, leading to the formation of chronic inflammation and eventually the development of IBD. Minimally invasive surgery for patients with IBD has been proven to reduce inflammatory responses and postoperative risks and ultimately promote rapid recovery. Herein we discuss minimally invasive surgery and the perioperative management in a patient with GSD and IBD.

CASE SUMMARY
A 23-year-old male had GSD Ib associated with IBD-like disease for 10 years. Despite standard treatments, such as mesalazine, prednisone and adalimumab, the patient eventually developed colonic stenosis with incomplete ileus. After adequate assessment, the patient was treated with minimally invasive surgery and discharged in stable condition.

CONCLUSION
Minimally invasive surgery for patients with IBD and GSD is safe, feasible and effective.
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Core Tip: With progression of inflammatory bowel disease (IBD), 70% of the patients undergo at least one surgical treatment in their lifetime, which can negatively impact physical and mental health. Glycogen storage disease is a rare genetic disease. Neutropenia in such patients leads to prolonged intestinal infections and chronic inflammation, eventually progressing to IBD. Minimally invasive surgery for IBD has the advantages of fewer injuries, less pain, more rapid recovery of gastrointestinal function and a shorter postoperative hospital stay. Specifically, minimally invasive surgery has obvious advantages for patients with glycogen storage disease and IBD due to impaired autoimmune function.

INTRODUCTION
Glycogen storage disease (GSD) is an autosomal recessive disease caused by glucose-6-phosphate transporter deficiency. Neutropenia and impaired glucose homeostasis in GSD often cause cardiovascular, digestive, respiratory and immune system-related complications[1]. It is currently believed that the mechanism underlying GSD Ib combined with inflammatory bowel disease (IBD) is due to a decrease in neutrophils, which leads to prolonged intestinal infection, chronic inflammation and eventually the development of IBD[2,3]. For patients with intestinal strictures, obstruction, fistulas, perforation, bleeding, cancerization and drug treatment failure, surgical treatment must be performed to alleviate the symptoms. Minimally invasive surgery for IBD is safe, feasible, effective and promotes rapid recovery[4]. We discuss a patient with GSD and IBD who was treated with minimally invasive surgery.

CASE PRESENTATION
Chief complaints
The patient, a 23-year-old male, was hospitalized for abdominal pain and diarrhea of 10 years duration. 

History of present illness
The patient developed diarrhea 10 years ago with a frequency of 7-8 times/d that was accompanied by abdominal pain. The patient was treated conservatively in the Department of Gastroenterology for a long time. In September 2020, a colonoscopy examination revealed ulcerative colonic lesions with strictures, and the patient was treated with prednisolone, mesalazine and adalimumab for the past 3 mo. In December 2020 the patient developed recurrent severe abdominal pain with an inability to pass gas or defecate, and he was hospitalized.

History of past illness
A genetic examination revealed GSD Ib due to a mutation in the LC37A4 gene. The patient was treated with oral cornstarch since childhood. The patient had a 20-year history of epilepsy and received long-term treatment with oxcarbazepine.

Personal and family history
The patient had no remarkable family history.

Physical examination
The patient was 140 cm tall and weighed 44 kg (Body mass index, 19.6 kg/m2). The patient was small and had a childish face. The abdomen was distended, the lower margin of the liver was at the level of the umbilicus, and the spleen was palpable below the ribs. The patient had abdominal pain, but no rebound pain or muscle tension.

Laboratory examinations
The clinical disease activity index score was 269, indicating that the patient had active IBD. The complete blood cell count revealed mild anemia with a hemoglobin concentration of 109 g/L and a normal platelet count. The patient had a high C-reactive protein level of 152.54 mg/L and a low white blood cell count (2.4 × 109/L). The transaminases were slightly elevated (alanine aminotransferase, 56.1 U/L; aspartate aminotransferase, 58.7 U/L). The urea nitrogen and creatinine levels were normal with the exception of elevated uric acid (667.9 μmol/m2). The calcitonin original, blood electrolytes, hematologic tumor markers, prothrombin and partial thromboplastin levels were normal. An electrocardiogram, echocardiography and pulmonary function tests were also normal.

Imaging examinations
Computed tomography indicated changes in the left transverse colon wall and significant narrowing of the intestinal lumen, leading to proximal colonic obstruction and fecal accumulation. Magnetic resonance imaging showed multiple segmental intestinal lesions in the jejunum, ileum and colon with obvious intestinal strictures in the colon. Colonoscopy revealed hyperemia and edema in the colonic mucosa with multiple ulcers and intestinal strictures (Figure 1). The pathologic evaluation of a biopsy indicated acute and chronic colonic mucosal inflammation and granulation tissue formation.

FINAL DIAGNOSIS
The patient was diagnosed with GSD and IBD.

TREATMENT
Intraoperatively the cecum was shown to extend to the lower margin of the liver, and the transverse colon was thickened and narrowed, leading to significant dilatation of the proximal intestine. The patient eventually underwent a laparoscopic subtotal colectomy and ileostomy. The postoperative pathologic evaluation revealed chronic ulcer and intestinal abscess formation in the colon with diffuse mesenteritis, which was consistent with IBD (Figure 2). 

OUTCOME AND FOLLOW-UP
The patient was placed on a soft diet on the second postoperative day and resumed oral administration of cornstarch and antiepileptic drugs. The patient was discharged 1 wk postoperatively and continued treatment in the Gastroenterology Department.

DISCUSSION
A strong correlation has been shown to exist between GSD and IBD[5]. With improvements in diagnosis and therapy, GSD patient survival has greatly improved, and the incidence of IBD in GSD patients will be significantly increased in the future. Currently, the symptoms in patients with GSD can be alleviated with granulocyte colony-stimulating factor, antibiotics and appropriate dietary management. However, with respect to patients with GSD Ib, appropriate treatment rarely reverses the complications[6]. Studies have shown that the production of endogenous glucose by the glucose-6-phosphate transporter/glucose-6-phosphotase-β complex is the only energy source of mature neutrophils, which is essential for neutrophil function. Among patients with GSD Ib, neutrophils are unable to produce endogenous glucose due to lack of glucose-6-phosphate transporter, ultimately leading to increased neutrophil dysfunction and apoptosis[7,8]. In addition, the only neutrophils remaining are unable to infiltrate the intestinal mucosa normally in patients with GSD and IBD, thus resulting in the persistent presence of intestinal bacteria. At the same time, continuous infiltration of macrophages leads to the development of granulomas, which in turn leads to chronic inflammation of the intestine and eventually leads to intestinal fibrosis and fistula formation[9].
A recent study has shown that compared with infliximab therapy, minimally invasive surgery is a reasonable alternative in IBD patients with limited ileocecal Crohn’s disease without strictures in whom conventional therapy has failed[4]. The safety and feasibility of treating IBD have been confirmed with minimally invasive surgery in experienced IBD centers[10]. Regarding Crohn’s disease of colony type, the degree of transmural lesions was less than ileocolic colony type Crohn’s disease, and there were few obvious small intestinal strictures and obstruction. Therefore, the visual field was better exposed and lysis of adhesions was not difficult. The clinical efficacy of laparoscopic surgery in colony type Crohn’s disease is advantageous. Some studies have shown that compared with open surgery, the advantages of minimally invasive surgery include faster recovery, lower morbidity, shorter hospital stay, less pain and an earlier return to daily activities. Specifically, the risk of postoperative infection can be reduced in patients with IBD who frequently use immunosuppressants. For patients who require a prophylactic ostomy, the diseased bowel may be delivered through an incision at the ostomy without the need for an additional auxiliary incision[11,12].
The perioperative management of patients with GSD and IBD must focus on prevention of hypoglycemia and acidosis while maintaining metabolic balance. It has been reported that the absence of intra- and postoperative glucose infusion in GSD patients may lead to aggravation of a glucose metabolism disorder and metabolic acidosis. Perioperative blood glucose, electrolyte and lactic acid levels are more frequently detected, and blood glucose should be > 70 mg/dL[13]. It is necessary to fully communicate with the anesthesiologist to ensure adequate intraoperative glucose infusion to maintain a stable blood glucose concentration. 
Postoperatively, if the patient’s condition is not abnormal, they should resume eating as soon as possible and resume oral administration of cornstarch. For the initial stage of eating, patients should also be administered maintenance levels of glucose intravenously at night. In the current case, the patient was given a liquid diet on the second day postoperatively, and the treatment of cornstarch was resumed. The patient was equipped with a flash glucose monitoring system to detect the 24 h blood glucose changes, and timely glucose supplementation treatment was provided as needed. To monitor postoperative infections in patients with GSD, the white blood cell count is often not high and has no great reference value. We adjusted the antibiotic treatment by monitoring C-reactive protein levels. Fortunately, the C-reactive protein of the patient was 60.5 mg/L on the third day postoperatively, and there were no signs of severe infections. The patient did not have postoperatively fevers, which suggested that the patient benefitted from minimally invasive surgery.

CONCLUSION
We suggest that patients with GSD and IBD undergo minimally invasive surgery, which is safe, feasible and effective given adequate preoperative preparation, which can facilitate a rapid and complete recovery. 
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Figure 1 Preoperative imaging examination. A: The colonoscopy suggested ulcerative colonic lesions with a narrow lumen; B: Computed tomography indicated increased liver and spleen volume; C: Computed tomography indicated changes in the left transverse colon wall and significant narrowing of the intestinal lumen, leading to proximal colonic obstruction and fecal accumulation.
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Figure 2 Photograph of the specimen and histologic features of the resected colon. A and B: Partial transverse colon was thickened and narrowed, (black arrow); C-F: Postoperative pathologic evaluation revealed chronic ulcer and intestinal abscess formation in the colon; G: Patient’s abdomen after surgery.
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