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ABSTRACT
The role of surgical intervention in patients with diabetic gastroparesis is unclear. We report 
a case of a 37-year-old man with a history of recurrent episodes of vomiting and long-standing 
type 2 diabetes mellitus. Esophagogastroduodenoscopy did not reveal any findings of reflux 
esophagitis or obstructive lesions. A gastric emptying time scan showed prolonged gastric 
emptying half-time (344 minutes) indicating delayed gastric emptying. Laboratory tests 
revealed elevated fasting serum glucose and glycosylated hemoglobin (HbA1c, 12.9%) and 
normal fasting C-peptide and insulin levels. We performed Roux-en-Y reconstruction after 
subtotal gastrectomy to treat gastroparesis and improve glycemic control, and the patient 
showed complete resolution of gastrointestinal symptoms postoperatively. Barium swallow 
test and gastric emptying time scan performed at follow-up revealed regular progression 
of barium and normal gastric emptying. Three months postoperatively, his fasting serum 
glucose level was within normal limits without the administration of insulin or oral 
antidiabetic drugs with a reduced HbA1c level (6.9%). Long-limb Roux-en-Y reconstruction 
after subtotal gastrectomy may be useful to treat severe diabetic gastroparesis by improving 
gastric emptying and glycemic control.
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INTRODUCTION

Gastroparesis is defined as delayed or impaired gastric emptying in the absence of 
mechanical gastric outlet obstruction. Gastroparesis is associated with a variety of underlying 
diseases, and diabetes is the most common cause of this condition [1].

The role of surgical intervention in patients with diabetic gastroparesis is unclear. Resectional 
treatment is considered the last resort for the treatment of diabetic gastroparesis. Notably, 
metabolic surgery is being incorporated into the diabetes treatment algorithm.

We describe a case of a young man with a history of long-standing type 2 diabetes and 
severe gastroparesis that was refractory to medical therapy but was successfully treated 
with Roux-en-Y reconstruction after subtotal gastrectomy.
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CASE REPORT

A 37-year-old man was admitted via the emergency room for evaluation of a 6-month history 
of recurrent episodes of vomiting and a 10-year history of type 2 diabetes mellitus. His 
antidiabetic regimen consisted of daily with 18 units of long-acting insulin and thrice daily 
with 6 units of rapid-acting insulin without an oral hypoglycemic agent.

He complained of severe nausea and recurrent episodes of vomiting and had been 
admitted to the Department of Gastroenterology with these symptoms, on 3 previous 
occasions. He underwent several tests for the evaluation of recurrent episodes of vomiting 
during the previous hospitalization. Esophagogastroduodenoscopy did not reveal any 
findings of reflux esophagitis but revealed diffuse hyperemia and edematous mucosa of 
the gastric body and antrum, which were compatible with chronic superficial gastritis. 
Endoscopy showed no obstructive lesion.

He also underwent a gastric emptying time scan, which indicated delayed gastric emptying 
(gastric emptying half-time of 344 minutes) (Fig. 1A).

At the time of his current admission, he weighed 56 kg, and body mass index (BMI) was 20.1 
kg/m2. Physical examination revealed no abnormalities. Laboratory investigations revealed an 
elevated fasting serum glucose level of 170 mg/dL and glycosylated hemoglobin (HbA1c) of 12.9%. 
The fasting C-peptide (1.17 ng/mL) and insulin (9.41 mU/L) levels were within normal ranges.

Additionally, we performed autonomic nerve function testing and a nerve conduction 
study. The results of this testing were compatible with autonomic nerve dysfunction and 
electrophysiological abnormalities, suggesting sensorimotor polyneuropathy involving the 
bilateral upper and lower extremities. Other causes of gastroparesis were excluded.

Following multidisciplinary collaboration, we scheduled Roux-en-Y reconstruction after 
subtotal gastrectomy to treat gastroparesis and improve glycemic control.

The patient was placed in the reverse Trendelenburg position. Transumbilical insertion of 
the first trocar (for the camera) was performed using an open technique. A 12-mm trocar 
(to provide access for the surgeon's right hand) and a 5-mm trocar (to provide access for 
the surgeon's left hand) were inserted on the right side. An additional 5-mm trocar was 
inserted under direct vision on the left side for the assistant surgeon.

The gastrocolic ligament and short gastric vessels were divided using ultrasonic shears to 
mobilize the greater curvature of the stomach. The infrapyloric and right gastric arteries were 
divided, and the duodenum was transected 1 cm distal to the pylorus using a laparoscopic 
linear stapler. The right gastroepiploic and left gastric arteries and the vagus nerve were 
preserved. Following the insertion of a 36-french bougie, we performed longitudinal subtotal 
gastrectomy, and the gastric antrum and greater curvature of the gastric body and the 
fundus were removed. The staple line was reinforced using continuous suture. We divided 
the jejunum 50 cm distal to the ligament of Treitz and performed Roux-en-Y antecolic 
gastrojejunostomy using a linear stapler. Jejunojejunostomy was created 100 cm distal to 
the gastrojejunostomy (Fig. 2). A small bowel mesenteric defect and Peterson's defect were 
repaired using continuous sutures.
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The patient was allowed to drink a small amount of water immediately postoperatively, and 
a soft diet was introduced from the 2nd postoperative day. The patient showed complete 
resolution of gastrointestinal symptoms, and he was discharged on the 6th postoperative 
day after an uneventful postoperative course. A barium swallow esophagogastrography and 
a gastric emptying time scan performed for follow-up evaluation of the gastrointestinal tract 
showed regular barium progression and normal gastric emptying (Fig. 1B). Insulin dosage 
required for glycemic control was markedly reduced to a single dose of long-acting insulin. 
Three months later, all antidiabetic drugs were completely discontinued, and his serum 
HbA1c level decreased to 6.9%, with normal serum glucose levels. Slight weight loss was 
observed, and his postoperative BMI was 18.6 kg/m2; however, other nutritional biochemical 
parameters were normal (hemoglobin 13.5 g/dL, serum albumin 4.5 g/dL, ferritin 268.5 ng/
mL, and vitamin B12 963 pg/mL).
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Fig. 1. Gastric emptying study in a patient with diabetic gastroparesis. (A) Preoperative gastric emptying time is significantly delayed. (B) Postoperative gastric 
emptying time is normal.
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DISCUSSION

Gastroparesis refers to gastrointestinal motility dysfunction associated with a variety of symptoms. 
Patients most commonly present with nausea and vomiting, and less common symptoms include 
upper abdominal pain and abdominal distention. Gastroparesis associated with weight loss, 
necessitating nutritional support is considered a more severe form of this disorder.

The most common causes of gastroparesis, excluding idiopathic etiology, include 
diabetes and surgery [2]. Although the true prevalence of gastroparesis is unknown, 
reduced gastric motility is not rare in patients with a history of long-standing diabetes. 
Reportedly, gastroparesis occurs in 20%–40% of patients with type 1 diabetes mellitus 
and in approximately 20% of patients with type 2 diabetes [1]. Notably, foregut surgery 
predisposes to gastroparesis. Most cases occur in patients undergoing vagotomy; however, 
it may also occur in the absence of vagotomy. With regard to incidence rates of post-surgical 
gastroparesis, gastroparesis most commonly occurs after gastrectomy. However, it is 
observed even after pylorus-preserving pancreaticoduodenectomy or cholecystectomy. 
In Western countries, gastroparesis after laparoscopic repair of hiatal hernia and Nissen 
fundoplication is common [3].

Gastroparesis is defined as delayed gastric emptying in the absence of mechanical 
obstruction of the gastric outlet. Therefore, the diagnostic procedure in patients with 
symptoms suggestive of gastroparesis should necessarily include gastroscopy to exclude 
obstructive lesions, and a gastric emptying study must be performed to confirm abnormal 
gastric emptying.

The general principles for the treatment of gastroparesis include nutritional support, 
symptomatic management, and identification and correction of the underlying cause of 
gastroparesis. Conventionally, invasive surgery is avoided in patients with gastroparesis, 
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Fig. 2. Diagrammatic representation of long-limb Roux-en-Y subtotal gastrectomy with longitudinal resection of 
the stomach.
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and patients are primarily treated with conservative therapy including dietary modification, 
medications to stimulate gastric motor activity, and antiemetic drugs.

The role of surgical intervention in patients with gastroparesis remains unclear. There 
is limited evidence to support the effect of surgery in gastroparesis treatment. Surgical 
procedures may be performed as supportive or definitive therapy. Although supportive 
surgical intervention includes intravenous or enteral access for nutritional support, surgical 
modalities for definitive therapy include gastric electrical stimulation, drainage procedures 
such as pyloroplasty, pyloromyotomy, and gastrojejunostomy, and resectional therapy.

Surgical resectional therapy is effective for gastroparesis because it involves definitive 
removal of the dysfunctional organ. However, this modality is primarily used in patients 
with post-surgical gastroparesis [4]. Resectional treatment for diabetic gastroparesis has 
been reported only in case reports or small retrospective reviews involving a small number 
of patients [5-7].

Watkins et al. [7] reported the largest study describing subtotal gastrectomy in patients with 
diabetic gastroparesis. The authors reported that 6 of 7 patients showed immediate resolution 
of vomiting with improved quality of life that persisted until 6 years postoperatively.

Notably, metabolic surgery (gastric bypass) is being increasingly incorporated into the 
diabetes treatment algorithm [8]. Randomized controlled trials comparing metabolic 
surgery and medical intervention have reported that metabolic surgery was more effective 
in achieving glycemic control or diabetes remission [9,10].

Therefore, surgery for patients with diabetic gastroparesis should be considered as a 
surgical method to improve delayed gastric emptying and to achieve remission of diabetes.

To date, the optimal procedure for resectional therapy to treat diabetic gastroparesis 
remains unknown. There is lack of consensus regarding the extent of stomach resection 
and the length of small intestinal segments that should be bypassed. We selected 
subtotal gastrectomy with longitudinal resection of the stomach and long-limb Roux-en-Y 
reconstruction based on the following factors.

1) �The patient's weight and BMI were within the normal limits. Thus, subtotal gastrectomy 
was preferred over near-total gastrectomy because preservation of an adequate volume 
of the remnant stomach was important to maintain normal body weight.

2) �Rapid gastric emptying was observed in patients undergoing bariatric surgery with a 
longitudinal sleeve gastrectomy [11]. This is the mechanism underlying the metabolic 
effects of sleeve gastrectomy. Unfortunately, a previously reported retrospective study 
that described the use of longitudinal sleeve gastrectomy for the treatment of patients 
with gastroparesis included a small number of patients [12]. Unlike the procedure 
performed in sleeve gastrectomy, the gastric antrum was resected and gastrojejunosto-
my was performed in our patient. Therefore, there was no effect of high intraluminal 
pressure provided by preserving pyloric function. However, the fundus (which consti-
tutes the most distensible part of the stomach) was removed, resulting in stimulation of 
gastric emptying, as expected.

3) �With regard to glycemic control and diabetes remission, the lengths of the biliopancre-
atic and alimentary limbs were the same as those used in conventional gastric bypass 
for bariatric and metabolic surgery.
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Although significant improvement in diabetes and gastroparesis symptoms occurred 
postoperatively, we could not predict the long-term durability of these improvements 
and/or the development of any nutritional complications secondary to gastric resection. 
Evaluation of long-term outcomes is warranted because this technique is not a common 
surgical procedure.

Surgical treatment for gastroparesis includes diverse options. To date, no approach has 
been shown to be definitively superior over others in terms of therapeutic efficacy. A 
retrospective large-scale study reported similar symptomatic outcomes across various 
types of surgical treatment options and suggested that a tailored approach might improve 
gastroparesis symptoms [12].

Based on our findings of improved gastric emptying and glycemic control postoperatively, 
long-limb Roux-en-Y reconstruction after subtotal gastrectomy may be considered a useful 
treatment option that can be tailored to suit the needs of selected patients with severe 
gastroparesis secondary to type 2 diabetes mellitus.

This study was presented at the KINGCA week 2019 in Incheon, Korea as an oral 
presentation.
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