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CASE REPORT

Successful treatment of remnant gastric 
cancer with afferent loop syndrome managed 
by percutaneous transhepatic cholangial 
drainage followed by elective gastrectomy: 
a case report
Shu Aoyama1,2, Masaaki Motoori1* , Yasuhiro Miyazaki1, Tomoki Sugimoto1,2, Yujiro Nishizawa1, 
Hisateru Komatsu1, Akira Inoue1, Yoshinori Kagawa1, Akira Tomokuni1, Kazuhiro Iwase1 and Kazumasa Fujitani1 

Abstract 

Background: There are only few reported cases of remnant gastric cancer with concomitant afferent loop syndrome. 
Emergency surgery is the standard treatment strategy for this disease. However, some afferent loop syndrome cases, 
especially those with complete obstruction, can lead to a septic state, which makes performing emergency surgery 
risky. We describe a case of remnant gastric cancer with complete afferent loop obstruction, which was successfully 
managed by radical surgery following percutaneous transhepatic cholangial drainage of the afferent loop.

Case presentation: A 71-year-old man presented with nausea and abdominal discomfort. When he was 27 years old, 
he had undergone distal gastrectomy for a benign gastric ulcer, with gastrojejunostomy (Billroth II reconstruction). 
Abdominal computed tomography revealed thickening of the anastomosis site and significant dilation of the afferent 
loop. Gastrointestinal fiberscopy revealed advanced remnant gastric cancer at the anastomosis site, and the stoma 
of the afferent loop was completely obstructed. We diagnosed the patient with remnant gastric cancer with afferent 
loop syndrome. Percutaneous transhepatic cholangial drainage was performed twice before surgery to decompress 
the afferent loop. This provided more time for the patient to recover. Radical surgery of total remnant gastrectomy 
and Roux-en-Y reconstruction were performed electively. There were no severe postoperative complications. The 
patient died 8 months following the operation owing to peritoneal dissemination recurrence.

Conclusion: We encountered a case of remnant gastric cancer with afferent loop obstruction, which was successfully 
managed by radical surgery following decompression of the afferent loop by percutaneous transhepatic cholangial 
drainage. Percutaneous transhepatic cholangial drainage effectively managed the afferent loop syndrome, resulting in 
the safe performance of elective surgery.
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Background
Remnant gastric cancer is defined as gastric cancer aris-
ing in the remnant stomach following partial gastrec-
tomy for a benign or malignant disease [1]. The incidence 
of remnant gastric cancer is reportedly 2.6% [2], and 
remnant gastric cancer is frequently diagnosed at an 

Open Access

*Correspondence:  mmotoori@gh.opho.jp
1 Department of Gastroenterological Surgery, Osaka General Medical 
Center, 3-1-56 Bandaihigashi Sumiyoshi-Ku, Osaka, Japan
Full list of author information is available at the end of the article

http://orcid.org/0000-0002-8529-2844
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40792-021-01304-6&domain=pdf


Page 2 of 6Aoyama et al. surg case rep           (2021) 7:219 

advanced stage with a lower chance of cure than primary 
gastric cancer [3]. There have been few reported cases of 
remnant gastric cancer with concomitant afferent loop 
syndrome. The standard treatment strategy for affer-
ent loop syndrome secondary to any cause is emergency 
surgery.

However, some afferent loop syndrome cases, espe-
cially those with complete obstruction, can lead to a sep-
tic state owing to severe pancreatitis, cholangitis, bowel 
necrosis, or perforation [4]. In addition, patients with 
afferent loop syndrome tend to have poor nutrition due 
to symptoms such as vomiting, nausea, and abdominal 
discomfort [5]. Therefore, emergency surgery for rem-
nant gastric cancer with afferent loop syndrome carries 
significant additional risks.

We report a case of remnant gastric cancer with com-
plete afferent loop obstruction, treated with elective and 
radical surgery after controlling the afferent loop syn-
drome by percutaneous transhepatic cholangial drainage 
(PTCD).

Case presentation
A 71-year-old Japanese man presented with nausea, 
upper abdomen discomfort, and weight loss of 10% dur-
ing the past year (62.9  kg at presentation; the former 
body weight was 70  kg). He had a surgical history of 
distal gastrectomy with Billroth II reconstruction for a 
benign gastric ulcer when he was 27 years old.

The physical examination was unremarkable. Labora-
tory tests revealed slightly elevated C-reactive protein 
(1.28  mg/dL) with no signs of pancreatitis, cholangitis 
(total amylase: 119 U/L, total bilirubin: 1.0 mg/dL, alka-
line phosphatase: 283 U/L, aspartate aminotransferase: 
21 UL, alanine aminotransferase: 14 U/L; all were at nor-
mal level). γ-Glutamyl transpeptidase was slightly ele-
vated (69 U/L). The tumor markers, carbohydrate antigen 
19-9 and carbohydrate antigen 125 were also elevated 
(310 U/ml and 37.0 U/mL, respectively). Abdominal con-
trast-enhanced computed tomography revealed thicken-
ing of the anastomosis site of the gastrojejunostomy as 
well as significant dilation of the afferent loop, common 
bile duct, bilateral intrahepatic bile ducts, and gallbladder 
(Fig. 1). Gastrointestinal fiberscopy revealed a 2-cm nod-
ular lesion at the anterior wall of the stomach just near 
the anastomosis site (Fig. 2a). Irregular and hemorrhagic 
mucosa spread circularly from the nodular lesion to the 
anastomosed jejunum, which was suspected to be the 
spread of the tumor (Fig. 2b). The stoma of the afferent 
loop was not visible, indicating complete obstruction of 
the afferent loop. Thus, endoscopic decompression was 
not feasible. Meanwhile, the orifice of the efferent loop 
was patent (Fig. 2c). Based on these findings, the patient 
was clinically diagnosed with remnant gastric cancer 

with afferent loop syndrome. In order to prevent obstruc-
tive pancreatitis and cholangitis while providing time for 
preoperative scrutiny, a sonography-guided PTCD pro-
cedure was performed 3 days following the presentation. 
To decompress the afferent loop, an 8.5-French pigtail 
catheter was inserted via the lateral inferior branch of the 
intrahepatic bile duct, with the catheter tip placed in the 
duodenum (Fig. 3a).

Biopsy of the nodular lesion revealed a well-differenti-
ated tubular adenocarcinoma. There were no sign of dis-
tant metastasis or peritoneal dissemination. Therefore, 
radical surgery was considered.

However, 18 days following the first PTCD, the patient 
developed a fever, and laboratory values revealed elevated 
total bilirubin (3.6  mg/dL), alkaline phosphatase (467 
U/L), γ-glutamyl transpeptidase (230 U/L), total amyl-
ase (503 U/L), and transaminase (aspartate aminotrans-
ferase: 37 UL, alanine aminotransferase: 46 U/L). White 
blood cell count (9200/μL) and C-reactive protein level 
(14.87 mg/dL) were also elevated. On computed tomog-
raphy, the afferent loop was still dilated, but to a lesser 
extent than the first PTCD. The patient was thought to 
have developed obstructive cholangitis and pancrea-
titis owing to insufficient decompression of the affer-
ent loop. Since emergency surgery was considered risky 
in a situation where the patients had developed acute 
cholangitis and pancreatitis, sonography-guided PTCD 
was performed again. The former catheter placed in 
the duodenum was replaced by an 8.5-Fr multiside hole 
pigtail catheter, and a 7-French multiside hole straight 
catheter was added to the common bile duct via the 
same insertion point and intrahepatic bile duct (Fig. 3b). 

Fig. 1 Abdominal contrast-enhanced computed tomography at 
initial presentation. The anastomosis site of the gastrojejunostomy 
(red arrow) was thickened. In addition to the afferent loop (yellow 
arrows), the common bile duct, bilateral intrahepatic bile ducts 
(orange arrow), and gallbladder (green arrow) were also significantly 
dilated
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Defervescence was promptly achieved, and the serum 
total bilirubin, amylase, transaminase, C-reactive protein 
levels, and white blood cell count were normalized within 
a week from the second PTCD.

Although no signs of malnutrition were detected in 
the laboratory test results at presentation (serum albu-
min: 3.8 g/dL, total protein 7.3 g/dL, lymphocyte counts: 
1500/μL; all were at normal level), the patient showed 
weight loss of 10% during the past one year; since it was 
considered to indicate malnutrition, we performed active 
nutrition therapy from the time of admission. Enteral 
nutrition was performed through a nasal feeding tube 
inserted into the efferent loop. The drainage of the PTCD 

tube was also administered via the feeding tube. Weight 
loss was not observed until the operation. Serum albu-
min level, total protein level, and lymphocyte counts had 
dropped at the operation (serum albumin: 2.8 g/dL, total 
protein: 5.8  g/dL, lymphocyte counts: 1100/μL), and it 
was thought to be owing to cholangitis and pancreatitis.

After subsiding cholangitis and pancreatitis by sec-
ond PTCD, an elective surgery was performed 10 days 
following the second PTCD. No signs of distant metas-
tasis or peritoneal dissemination were observed during 
the operation, and the peritoneal lavage cytology was 
negative. The gastrojejunostomy of the former operation 
was performed via antecolic Billroth II without Braun’s 

Fig. 2 The pictures of the gastrointestinal fiberscope. a A 2-cm nodular lesion at the anterior wall of the stomach, just near the anastomosis site. b 
Irregular and hemorrhagic mucosa spread circularly from the nodular lesion to the anastomosed jejunum. c The efferent loop was patent

Fig. 3 The images of the percutaneous transhepatic cholangial drainage. a An image of 1st PTCD. An 8.5-French pigtail catheter was inserted via 
the lateral inferior branch of the intrahepatic bile duct, with the catheter tip placed in the duodenum. b An image of 2nd PTCD. 8.5-French multiside 
hole pigtail catheter and 7-French multiside hole straight catheter were inserted into the duodenum and common bile duct, respectively
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anastomosis (Fig.  4). Total remnant gastrectomy, Roux-
en-Y reconstruction, and jejunostomy were performed 
curatively. The patient developed intestinal obstruction 
due to bending of the jejunum at the jejunostomy site, 
but it was successfully managed with supportive therapy. 
The patient was discharged from the hospital on postop-
erative day 56th. Histopathological examination of the 
specimen revealed moderately differentiated tubular ade-
nocarcinoma with invasion to the subserosal layer and no 
metastasis in the lymph nodes. All the surgical margins 
were intact. Postoperative adjuvant chemotherapy was 
not administered. The patient died 8 months following 
the operation owing to peritoneal dissemination.

Discussion
Surgery is the cornerstone of treatment for afferent loop 
syndrome. Surgery consists of adhesiolysis and recon-
struction for benign causes, and bypass or excision and 
reconstruction for malignant causes. In addition, endo-
scopic enteral stenting, PTCD, and direct percutaneous 
tube enterostomy play a principal role in the manage-
ment of malignant cases as palliative therapy [5]. In most 
cases, the primary lesion is unresectable owing to local 
progression or distant metastasis. However, in our case, 
the primary lesion was resectable. PTCD was performed 
before surgery to allot time for the patient to recover, 
and control cholangitis and pancreatitis. In cases involv-
ing complete obstruction of the afferent loop, such as the 
present case, wherein endoscopic decompression was 
not feasible, the intrahepatic bile duct is dilated owing 
to accumulation of the biliary and pancreatic secretions. 
Therefore, sonography-guided PTCD is possible.

Even after PTCD, cholangitis and pancreatitis can still 
occur, as seen in this case. We thought this was owing 
to insufficient decompression of the afferent loop; how-
ever, this could be retrograde cholangitis and pancreati-
tis caused by dysfunction of the papilla of Vater owing to 
the first PTCD tube, which was inserted via the papilla of 
Vater. Besides, drainage for both afferent loop and com-
mon bile duct using multihole drainage tube could have 
been considered at the first PTCD.

Patients with chronic afferent loop syndrome tend to 
have poor nutrition owing to symptoms such as vomit-
ing, nausea, and abdominal discomfort. Besides, bac-
terial overgrowth may result in malabsorption [5]. In 
such cases, the risk of emergency surgery increases. In 
this case, although the laboratory results did not sug-
gest malnutrition, the patient presented a weight loss of 
10% during the past year. Besides, preoperative enteral 
nutrition is recommended for patients undergoing upper 
major abdominal surgery independent of their nutrition 
risk [6]. Therefore, we actively managed his nutrition by 
enteral feeding through a nasal feeding tube inserted into 
the efferent loop. This method is viable for patients with 
efferent loop patents. We also dispensed the drainage 
liquid from the nasal feeding tube. This bile replacement 
following external drainage could benefit by not only 
improvement of the nutrition condition, but also preser-
vation of the intestinal barrier function [7].

Cases of remnant gastric cancer with afferent loop syn-
drome are extremely rare. In a Japanese study including 
101 cases of afferent loop syndrome, four cases (4.0%) 
were caused by remnant gastric cancer [8]. We searched 
the following sources for studies reporting cases of 
remnant gastric cancer with afferent loop syndrome: 
“remnant/residual gastric cancer” and “afferent loop syn-
drome/obstruction” (using PubMed). Only six cases were 
identified (Table 1). Our case was the first case in which 
elective surgery was performed following the manage-
ment of afferent loop syndrome by PTCD. In previous 
cases as well as the present case, the onset time from 
the former operation was more than 30 years. Remnant 
gastric cancer is a differential diagnosis of afferent loop 
syndrome, especially in chronic cases with a later onset 
from the former operation. In all cases reported, recon-
struction of the former gastrectomy was performed via 
Billroth II, and there were no cases involving Braun’s 
anastomosis.

When distal gastrectomy is reconstructed via Billroth 
II, Braun’s anastomosis is typically supplemented to pre-
vent postoperative bile reflux and alkaline reflux gastritis 
[15]. It can also prevent afferent loop syndrome caused 
by the obstruction of gastrojejunostomy. However, there 
are still cases of Billroth II reconstruction without Braun’s 
anastomosis [16]. The addition of Braun’s anastomosis 

Fig. 4 The picture in the operation. Reconstruction in the former 
operation was performed in antecolic Billroth II fashion without 
Braun’s anastomosis
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to Billroth II reconstruction should be standardized to 
reduce the incidence of afferent loop syndrome caused by 
the obstruction of gastrojejunostomy.

We described the first case of remnant gastric cancer 
with afferent loop syndrome, which was successfully 
managed by performing elective surgery following man-
agement of the afferent loop syndrome by PTCD. In such 
cases, PTCD can be used not only to avoid emergency 
surgery, but also to maintain the patient’s nutritional 
condition. Cases of remnant gastric cancer are very rare, 
and all the reported cases occurred late following the first 
surgery.

Conclusion
We presented a case of remnant gastric cancer with 
afferent loop syndrome, which was successfully treated 
by elective radical surgery following management of the 
afferent loop syndrome by PTCD. PTCD effectively man-
aged afferent loop syndrome, resulting in safe elective 
surgery and the improvement of the patient’s condition. 
Remnant gastric cancer should be listed as a differential 
diagnosis of afferent loop syndrome, especially in chronic 
cases with a late-onset from the former operation.

Abbreviation
PTCD: Percutaneous transhepatic cholangial drainage.
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