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Introduction
Billroth I or II anastomosis is mostly applied for distal gastrectomy. However reflux of 

duodenal contents into remnant stomach even esophagus and extra-esophagus can be a challenging 
problem after the procedure. The erosive duodenal mixed with gastric fluid is much harmful to 
the end organ mucosa causing severe digestive even respiratory symptoms or complications [1,2]. 
The main medication for gastroesophageal reflux disease (GERD), often a proton pump inhibitor 
(PPI), is often found to have limited effect for duodenogastroesophageal reflux (DGER) [3]. 
Laparoscopic fundoplication has been proved highly effective and becoming a standard antireflux 
procedure for GERD [4], however, a fundoplication may not sufficient to stop DGER, so we 
added Roux-en-Y diversion to the procedure. The purpose of this report is to describe outcome 
of laparoscopic Dorfundoplication plus Roux-en-Y diversion in six patients with intractable 
duodenogastroesophageal reflux after BillrothI and II reconstruction.

Case Presentation
From 2009 to 2014, two Patients with Billroth I and four patients with Billroth II reconstruction 

underwent laparoscopic Dorfondoplication plus Roux-en-Y diversion for intractable postoperative 
DGER in Department of Gastroesophageal Reflux Disease of the Second Artillery General Hospital.
The study was carried out with the approval of the Ethics Committee of the Second Artillery General 
Hospital. Written informed consent for participation in the study was obtained from the patients.

Laparoscopic Dorfondoplication plus a 40-cm Roux-limb Roux-en-Y diversion were carried 
out as descripted in other studies [5,6] with revision (Figure 1).  The patients’ demographics, DGER 
evaluations and reoperation outcomes of the patientswere documented. The patients were followed 
up for 1 to 6 years. There was no mortality and morbidity after the reoperation. 60-100% reduction 
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Abstract
Background: Distalgastrectomy with Billroth I or II reconstruction may cause 
duodenogastroesophageal reflux and result in severe digestive even respiratory symptoms 
or complications, which are often refractory to medical management, then laparoscopic 
Dorfundoplication plus Roux-en-Y diversion can be selected.

Methods: Two patients with Billroth I and four patients with Billroth II had such correction for 
intractable postoperative duodenogastroesophageal reflux. Patient clinical and operative data were 
collected, then followed up for 1 year to 6 years. 

Results: There was no mortality and morbidity after the reoperation. 5 patients had excellent 
symptomatic improvement and 1 not well improved. 2 patients stopped medication and 4 patients 
reduced medication. 

Conclusions: Laparoscopic Dorfundoplication plus Roux-en-Y diversion can be an effective 
procedure to correct medically refractory duodenogastroesophageal reflux after Billroth I and II 
reconstruction, both digestive symptoms and associated respiratory symptom can be resolved after 
this procedure.
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of the DGER symptoms achieved in 5 of the 6 patients, but only one 
not well improved. 2 patients stopped medication and 4 patients 
reduced medication (Table 1).

Case 1
This 44-year-old woman underwent distal gastrectomy with 

Billroth I reconstruction forgastric cancer 18 years ago. Three 
years after the gastrectomy, the patient had daily symptom of acid 
regurgitation, heartburn, belch,  bloating and vomit, she tried PPIs 
and kinetic agents without remission. The symptoms worsened with 
the occurrence of epigastric pain, and frequent bilious vomiting due 
to exacerbation of the symptoms. Traditional Chinese medicine was 
added to the medication formula, but still in vain. She was diagnosed 
as DGER and received laparoscopic Dorfondoplication plus Roux-
en-Y diversion in our department December, 2009. During 6-year 
follow-up after the procedure, herbilious vomiting disappeared, acid 
regurgitation, heartburn, belch,  bloating and epigastric pain were 
significantly relieved (reported of 70-80% reduction). Hydrotalcite 
and Omeprazole were still intermittently consumed. The patient was 
satisfied with the outcome.

Case 2
This was a 53-year-old man who represented as chronic 

epigastric painbefore he underwent distal gastrectomy with Billroth 
I reconstruction for gastric atypical hyperplasia 2 years ago. Not 
only the epigastric pain had no improvement but also the patient 
developed the symptoms of intermittent chest pain, sore throat, 
nausea and vomiting stomach contents and bile after the procedure. 
Although high dose of PPIs and bile acid-binding agents were given to 
him in many hospitals, the symptoms still worsened. The symptoms 

also caused sleep and diet disorders, the patient had 30 kg weight loss 
in the two years. He also received laparoscopic hiatal hernia repair, 
Dorfondoplication and Roux-en-Y diversion in our department 
August, 2012. During 3-year follow-up after the surgery, the patient 
reported no nausea and vomiting, significantly relief of chest pain, 
sore throat and epigastric pain (of 60-80% reduction). Although he 
still had dyspepsia and occasionally needed almagate suspension after 
the procedure, he was very satisfied with the therapy.

Case 3
This 76-year-old man had distal gastrectomy with Billroth II 

reconstruction for gastro duodenal ulcer 34 years ago. 3 years ago 
he complained of daily severe acid reflux, heartburn and bitter taste 
in the mouth. The symptoms was much severer after lying down at 
night, he was frequently waken up due to chocking of large volume of 
refluxing acid and bitter fluid in mouth, nasal and airway, and he was 
hospitalized for aspiration pneumonia 7 times during the 3 years. He 
had to strictly follow diet control and elevates the head of bed adding 
to high dose of PPIs and bile acid-binding agents only to partially 
reduce the symptoms. He received laproscopic Dorfondoplication and 
Roux-en-Y diversion October, 2010. During 5-year follow-up after 
the reoperation, his nocturnal chocking during sleep disappeared and 
sleeping became normal, he only had occasionally mild acid reflux, 
heartburn and bitter taste in the mouth (of 80% reduction) without 
medication. He still had poor appetite, but satisfied with the therapy.

Case 4
The patient was a 67-year-old woman, she had intermittent 

epigastric pain, andvomiting of stomach contents and bile after distal 
gastrectomy with Billroth II reconstruction for Gastric ulcer 30 years 

Variables Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Sex Female Male Male Female Female Female

Age, year 44 53 76 67 71 67

BMI 16.1 17.7 14.5 14.2 16.3 13.4

Pathology of first surgery Cancer Dysplasia Peptic ulcer Peptic ulcer Cancer Dysplasia

First surgery Billroth I Billroth I Billroth II Billroth II Billroth II Billroth II

Between surgeries, year 18 2 34 30 8 25

DGER history, year 15 2 3 30 5 25

Endoscopy

Esophagitis NERD LA-B NERD NERD NERD LA-B

Bile reflux gastritis Positive Positive Positive Positive Positive Positive

Anastomositis Positive Positive Negative Negative Positive Positive

Hiatal hernia Negative Positive Negative Negative Negative Negative

24-h pH monitoring (DMS) 7.44 15.47 3.69 25.64 113.48 4.59

High-resolution manometry

MUESP, mmHg 16.3 42.1 97.2 54.2 48.6 88.9

MLESP, mmHg 9.2 7.6 17.4 3.9 4.5 2.1

Peristalsis Normal Normal AP IEM Normal IEM

Follow-up, year 6 3 5 3 2 1

Symptom outcome Excellent Excellent Excellent Excellent Poor Excellent

Medication reduction Reduced Reduced Stopped Reduced Reduced Stopped

Reoperation complication None None None None None Reduced appetite

Table 1: Demographic data, reoperation evaluation and reoperation outcome of the patients.

BMI: Body Mass Index; LA: Los Angeles Classification; DMS: Demeester Score; MUESP: Mean Upper Esophageal Sphincter Pressure (Normal Range: 34-104 
Mmhg); MLESP: Mean Lower Esophageal Sphincter Pressure (Normal Range: 13-43 Mmhg); AP: Absent Peristalsis; IEM: Ineffective Esophageal Motility.

http://dict.youdao.com/w/oesophagitis/
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ago. 1 year ago, the symptoms worsened and the patient developed 
the symptoms of daily regurgitation, heartburn, and bitter taste in 
the mouth, unhealed multiple ulcers of mouth and tongue, globus 
sensation and throat tightness with 8 kg weight loss. PPIs, bile acid-
binding agents and kinetic agents are given, the patients only had 
partial and wearing off response. He also received reoperation in our 
department June, 2012. During 3-year follow-up after the procedure, 
her vomiting, regurgitation, heartburn, bitter taste in the mouth, 
multiple ulcer of mouth and tongue, globus sensation and throat 
tightness disappeared, and her epigastric pain became mild (of 90% 
reduction). She occasionally taking digestive enzyme and hydrotalcite 
to promote digestion and reduce epigastric pain. She was very satisfied 
with the procedure.

Case 5
The patient was a 70-year-old woman, she represented as 

worsening epigastric pain, bitter taste in the mouth and intermittent 
vomiting of stomach contents and bile 3 years after distal gastrectomy 
with Billroth II reconstruction for gastric ulcer 8 years ago. Although 
she persistently took PPIs, bile acid-binding agents, kinetic agents and 
Traditional Chinese medicine for 3 years, her symptoms is still severe 
and troublesome. She underwent reoperation in our department 
January, 2013. During 2-year follow-up after the procedure, her 
bitter taste in the mouth and vomiting disappeared, however her 
epigastric pain had no remission. She stopped PPI and turned to 
have oxycodone-acetaminophen tablet 20 mg per day for reducing 
epigastric pain. She was not satisfied with the procedure.

Case 6
This is a 67-year-old woman, she had complained of regurgitation, 

belching, heartburn, chest pain, bitter taste in the mouth, bloating and 
vomiting bile since distal gastrectomy with Billroth II reconstruction 
for gastric atypical hyperplasia 25 years ago. The reflux contents 
often reached mouth, nose and even aspirated into the airway 
causing sore throat, globus sensation, hoarseness, postnasal drip, 
ears itching, teeth corrosion, irritating cough with large volume of 
phlegm. The symptom usually exacerbated in the morning and after 
meal. 2 years ago, the patient also developed the symptom of episodic 
laryngospasm, chest tightness and wheezing, and the cough and 
laryngospasm often attack at 2-4 o 'clock at night. She had to raise the 
head of a bed and underwent strict diet control adding to PPIs and 
kinetic agent’s therapy. She underwent reoperation in our department 
July, 2014. During 1-year follow-up after the procedure, most of her 
esophageal, ear-nose-throat and airway symptoms disappeared. The 
only symptom left were mild cough, chest tightness and bloating (of 
80-90% reduction) without medication. Although her appetite was 
reduced after the reoperation, she was satisfied with the procedure.

Discussion
Distal gastrectomy will billroth I or II anastomosis is established 

procedure for the treatment of peptic ulcer and gastric cancer, 

however there were often DGER [1,7]. All the patents in this group 
had sever gastric and esophageal symptoms, and 4 of the patients 
also had extra-esophageal symptoms. When there isduodenogastric 
reflux, the patents may represent as epigastric pain and gastritis [8,9], 
as the duodenal fluid reflux reaches esophagus and extra-esophagus, 
the patients may represent as typical GERD and extra-esophageal 
symptoms, such as regurgitation, heartburn, globus sensation, bitter 
taste in the mouth, cough, laryngospasm, asthmatic symptoms, etc 
[10,11].

All the selected patient in this group only had partial or no 
response to the long term medication therapy. The retrograde flow 
of duodenal contents in DGER may result in weakly acidic and even 
alkaline gastroesophageal reflux PPIs. Gamma-aminobutyric (GABA) 
receptor agonist baclofen, bile acid-binding agents (Hydrotalcite, 
cholestyramine, sucralfate, urosodeoxycholic acid), kinetic agents can 
be used to reduce DGER, however all the agents had much limited 
effect for DGER than typical GERD. For patients with medically 
refractory symptoms reoperation may indicated [12,13].

Laparoscopic fundoplication is commonly used for resolving 
persistent symptoms of heartburn and regurgitation in GERD, 
especially when it is refractory to PPI treatment [4,14]. We also 
applied  laparoscopic fundoplication on extraesophageal symptoms 
and obtained excellent outcomes in respect of ear-nose-throat 
and respiratory symptoms. Surgical restoration of  the anatomical 
antireflux barrier at the gastroesophageal junction is a more 
effective method of avoiding any type of gastroesophageal reflux 
theoretically and is superior to medication therapy [10,15,16]. 
However a fundoplication dose not solve the duodenogastric reflux, 
but a Roux-en-Y diversion dose [17]. Roux-en-Y reconstruction for 
distal gastrectomy has been proven to have a lower incidence of bile 
reflux, remnant gastritis and reflux esophagitis with better quality of 
life after surgery [18,19]. As can be found in this study that most of 
the patients had excellent gastric, esophageal and extra-esophageal 
symptom control with significant medication reduction after 
Dorfondoplication plus Roux-en-Y diversion.

Conclusion
Distal gastrectomy with Billroth I or II reconstruction may 

result in DGER and severe digestive even respiratory symptoms or 
complications which were often refractory to medical management. 
Laparoscopic or fundoplication plus Roux-en-Y diversion can be an 
effective procedure for medically refractory duodenogastroesophageal 
reflux after Billroth I and II reconstruction, both digestive symptoms 
and associated respiratory symptoms can be resolved after this 
procedure.
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