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Clinical study of the use of gastroscopy as oral choledochoscopy

SHUNHUI HE', XUEHUA LIU', GUOPING DU', WENZHI CHEN' and WEIQING RUAN?

1Department of Gastroenterology, Shunde Hospital of Southern Medical University, Foshan, Guangdong 528300;

2Department of Health Management, Nanfang Hospital, Guangzhou, Guangdong 510515, PR. China

Received March 13,2018; Accepted May 24, 2018

DOI: 10.3892/etm.2018.6320

Abstract. Clinical value and safety of the use of gastroscopy
as oral choledochoscopy in the treatment of biliary diseases
was explored. Clinical data of 55 patients with biliary diseases
who underwent gastroscopy were retrospectively analyzed.
The types of gastroscopy, size of duodenal papilla incision,
balloon dilatation, the success rate of gastroscopy entry,
depth of gastroscopy entering into bile duct, endoscopic
diagnosis and postoperative complications were recorded.
Simple insertion-by-hand was performed, and insertion into
common bile duct was successfully achieved in 53 cases, and
the overall technical success rate was 96.4%. Residual bile
duct stones in 25 patients (45.5%) after endoscopic retrograde
cholangio-pancreatography (ERCP) were removed through
endoscopy. Nine cases of benign stenosis and 2 cases of
malignant stenosis were confirmed as ‘cholangiocarcinoma’
or ‘duodenal papilla well-differentiated adenocarcinoma’ by
biopsy. Balloon oppression under intraoperative endoscopy
was performed for 2 cases (3.6%) with biliary hemorrhage,
and argon ion coagulation was successfully performed. No
obvious abnormalities were found in 13 cases (23.6%) through
gastroscopic biliary exploration. Complications occurred
in 15 patients with a complication rate of 27.3%, including
2 cases of cholecystitis (3.6%), 8 cases of amyloidosis (14.6%)
and 4 cases of acute pancreatitis (7.3%), and all those compli-
cations were cured. One case (1.8%) had perforation of biliary
tract and was discharged after conservative treatment. The use
of gastroscopy as oral choledochoscopy is safe as effective.
However, this technique causes some rare and serious compli-
cations. Therefore, further studies are needed to improve this
technique.
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Introduction

Endoscopic retrograde cholangio-pancreatography (ERCP)
is the main method for the diagnosis and treatment of biliary
diseases, but there are still some shortcomings for this tech-
nique. ERCP is performed under X-ray, limiting its use for
breast-feeding or pregnant women as well as immunocompro-
mised populations (1). ERCP cannot be used to directly obtain
pathological specimens from cholangiocarcinoma lesions,
so the diagnosis is difficult. Residual stones after ERCP are
usually observed. Choledochoscope can be used to achieve
direct vision biopsy and treatment of bile duct lesions, and
plays an important role in the diagnosis and treatment of biliary
system diseases, especially in the identification of benign and
malignant biliary strictures. The application of early oral
cholecystectomy and novel SpyGlass choledochoscopy are
challenged by the tedious operation, high costs, heavy equip-
ment, and poor image quality (2,3). In recent years, direct
oral cholecystoscopy (using non-specific endoscopy, ultrafine
endoscopy is usually directly inserted into the common bile
duct) has attracted increasing attention. This technique does
not require special endoscopic biliary system, and operation
is simple and image quality is high. Working aperture is large.
With this technique, clear images can be obtained and biopsy
histopathological diagnosis can be performed. Besides that,
lithotripsy, stone removal and argon coagulation can also be
performed in common bile duct. However, studies on this
technique are rare. Therefore, 55 patients were included in
this study to explore the clinical value and safety of the use of
ordinary gastroscopy or ultrafine endoscopy as oral choledo-
choscopy in the treatment of biliary diseases.

Materials and methods

Clinical data.In total, 55 patients who underwent gastroscopy
at the Department of Gastroenterology, Shunde Hospital
of Southern Medical University (Foshan, China) from
July 2012 to February 2018 were collected. Those patients
included 26 males and 29 females, with an average age of
65.1£12.6 years. Inclusion criteria: i) Patients with biliary
obstruction or stenosis; ii) patients with radiographic evidence
of biliary filling defects; iii) patients with residual stone after
ERCP; iv) patients with biliary hemorrhage; v) common bile
duct diameter >8 mm. Exclusion criteria: i) Patients with
bleeding tendency (INR >1.5 or platelet count <50,000/ml);
ii) patients with diffuse common bile duct stricture; iii) patients
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Figure 2. Gastroscopy images.

with pancreatic and ampullary tumors of the duodenum;
iv) patients with contraindications of ERCP.

Surgical methods. Non-X-ray ERCP: Non-X-ray ERCP tech-
nology is a type of duodenoscopy successfully established
by our department (1). After conventional sedation, duodenal
side-view mirror (Olympus-TJF260V; Olympus Corporation,
Tokyo, Japan) was inserted to reach the lower part, and the
mirror body was removed, and the position of the nipple was
adjusted to the right center of the visual field. Clever knife
intubation (catheter was indwelled with 0.035 zebra guide
wire) was performed without the guidance of X-ray. A sudden
drop in resistance or disappearance of resistance indicates
the entry of tube into pancreaticobiliary duct. Observation
of yellow-green or dark green bile outflow after pulling back
the catheter indicates the entry of tube into common bile duct.
While observation of pancreatic juice indicates the entry of the
tube into pancreatic duct, and the tube should be pulled back
and re-intubation should be performed. After the successful
intubation, guide wire was inserted into the 10-15 cm of
common bile duct. Duodenal sphincterotomy (EST) and
endoscopic papillary large balloon dilation (EPLBD) were

performed according to the size of the duodenal papilla
opening. Finally, duodenoscope was removed (Fig. 1).

The use of gastroscopy as oral choledochoscopy to explore
the bile duct: Simple direct oral cholecystoscopy by hand is
usually performed during ERCP. Specific operation is as
follows: Conventional gastroscope (Olympus-GIF-Q260) or
ultrafine gastroscope (Olympus-GIF-XP260) was inserted
along the biliary guide wire to reach duodenal bulb and nipple.
By pulling and rotating the mirror body into the lower part of
the common bile duct, and then promoting the endoscope to the
bile duct. Under direct vision of gastroscopy, saline was used
to wash out sediment-like stones, and big stones were removed
by using snare or basket (Fig. 2). Biopsy forceps were used for
suspicious lesions of the bile duct to perform lesion biopsy.
In the event of biliary hemorrhage, argon plasma coagulation
therapy or balloon compression can be performed under endo-
scopic direct vision. In the present study, endoscopic insertion
is simply hand-insertion, without the help of enteroscopy tube,
snare, balloon anchoring and other assistive technology, and
the requirements on operating skills are high. All operations
were performed by physicians who have experience in phallus
and ERCP. Types of gastroscope were decided based on the



Table I. Basic information and clinical indications of patients.
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Total number of patients (n) 55
Age (years) 65.1+12.6
Sex (n, %)
Male 26 (47.3)
Female 29 (52.7)

Common bile duct diameter (mm) (range)
POC clinical indications (n, %)

17.1£7.6 (5-45)

Bile duct stenosis exploration 12 (21.8)
ERCP postoperative bile duct exploration 40 (72.7)
Bile duct filling defect 1(1.8)
Biliary bleeding 2 (3.6)

POC final diagnosis (n, %)
Residual bile duct stones after ERCP 25(45.5)
Benign stenosis 9(16.4)
Malignant stenosis 2(3.6)
Cholangiocarcinoma 3(5.5)
Duodenal papillary cancer 1(1.8)
Biliary bleeding 2(3.6)
No abnormalities in biliary exploration 13 (23.6)

ERCP, edoscopic retrograde cholangio-pancreatography.

size of nipple openings, common bile duct dilatation and other
factors.

Observation indicators. Types of gastroscopy, size of duodenal
papilla incision, size of balloon dilatation, the success rate
of mirror entry, entry depth of bile duct, endoscopic diag-
nosis, postoperative complications such as fever, bleeding,
perforation, high amylasemia, pancreatitis, cholecystitis and
cholangitis.

Results

This study included 55 patients, and the average diameter
of the common bile duct was 17.1+7.6 mm. Among them,
12 cases (21.8%) had biliary stricture, 40 cases (72.7%) had
biliary exploration after ERCP, 1 case (1.8%) had biliary filling
defect and 2 cases (3.6%) had biliary bleeding (Table I).
There were 46 cases of duodenal papilla incision, including
large incision in 19 cases, moderate incision in 20 cases, and
small incision in 7 cases. Duodenal papillae balloon dilatation
was performed for 46 cases, including balloon diameter
<10 mm in 5 cases, <14 mm in 28 cases, >14 mm in 13 cases.
Insertion into common bile duct was successfully achieved
in 53 patients, and overall technical success rate was 96.4%.
Among them, gastroscopy was performed for 16 cases (29.1%)
and 39 cases (70.9%) received ultrafine gastroscopy. Insertion
into the middle and lower common bile duct was achieved in
23 cases (41.8%); insertion into the upper common bile duct
was achieved in 16 cases (29.1%); insertion into left and right
hepatic duct in 9 cases (16.4%), and insertion into intrahepatic
bile duct in 7 cases (12.7%). Endoscopic diagnosis: Twenty-five
cases (45.5%) were diagnosed with residual bile duct stones
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Table II. Successful rate of the use of gastroscopy as oral cho-
ledochoscopy and postoperative complications.

Overall operation success rate (n, %) 53(96.4)
Gastroscopy type (n, %)
Ordinary gastroscopy 16 (29.1)
Ultrafine gastroscopy 39 (70.9)
Incision size (n, %)
Big incision 19 (34.5)
Moderate incision 20 (36.3)
Small incision 7(12.7)
No incision 9 (16.5)
Papillary balloon dilatation diameter (n, %)
No dilatation 9(16.4)
<10 mm 5(09.1)
<14 mm 28 (50.9)
>14 mm 13 (23.6)
Positions in bile duct (n, %)
Lower or middle section of common bile duct 23 (41.8)
Upper section of common bile duct 16 (29.1)
Left and right hepatic duct 9(64)
Intrahepatic bile duct 7(12.7)
Postoperative complications (n, %)
Cholangitis 2 (3.6)
High amylasemia 8 (14.6)
Pancreatitis 4(7.3)
Perforation 1(1.8)
No complications 40 (72.7)

after ERCP, and direct gastroscopic irrigation was performed
to remove appendage stones and sediment-like stones, and
big incarcerated stones were subjected to laser lithotripsy
under endoscopy or reined by snare, then smashed and
removed gradually by snare, basket or biopsy forceps. The
11 cases of bile duct stenosis included 9 cases of benign
stenosis and 2 cases of malignant stenosis. Lower bile duct
and duodenal papillary biopsy were performed, and patients
were diagnosed as ‘cholangiocarcinoma’ or ‘duodenal papilla
well-differentiated adenocarcinoma’. Two patients (3.6%)
had hemorrhage of the biliary tract, and balloon dilatation
or argon ion coagulation was performed under intraoperative
endoscopy to stop hemostasis. No obvious abnormalities were
observed in 13 patients (23.6%) through gastroscopic biliary
exploration. Complications occurred in 15 of them, with an
incidence rate of 27.3%. Complications included 2 cases
of cholangitis (3.6%), 8 cases of hyper amylase (14.6%) and
4 cases of acute pancreatitis (7.3%). All complications were
cured. One case (1.8%) of biliary perforation was observed and
treated with conservative treatment. No thrombosis, or other
serious complications were observed (Table II).

Discussion
Compared with the early choledochoscope system, ordinary

endoscopy and ultrafine gastroscopy have the advantages
of non-specialized endoscopy, single-person operation,
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high-quality biliary tract imaging and larger working aper-
ture. The outer diameter of ultrafine gastroscopy is only
5.9 mm, so the entry into biliary tract can be easily achieved
as long as duodenal papilla incision is fully expanded. For
patients with high common bile duct dilatation, general
gastroscopy may be a better choice. With the use of conven-
tional endoscopy, screening and treatment of biliary system
diseases under endoscopy can be performed through some
existing endoscopic accessories, including biopsy, electro-
hydraulic laser lithotripsy, residual stone removal, argon ion
coagulation and photodynamic therapy (4-7). In the present
study, gastroscopy was used as oral choledochoscopy in the
diagnosis of biliary diseases. Twenty-five cases (45.5%) were
diagnosed with residual bile duct stones after ERCP, and direct
gastroscopic irrigation was performed to remove sediment-
like stones, and big incarcerated stones were subjected to
laser lithotripsy under endoscopy or reined, smashed and
removed by snare. Nine cases of benign stenosis and 2 cases of
malignant stenosis were found, and patients were diagnosed as
‘cholangiocarcinoma’ or ‘duodenal papilla well-differentiated
adenocarcinoma’ by biopsy. Bleeding was stopped in 2 cases
of biliary tract hemorrhage under endoscopy. No significant
abnormalities were observed among 13 cases with suspicious
residual stones by gastroscopy biliary tract exploration. Thus,
the use of endoscopy as an endoscopic choledochoscope has
great clinical value in the diagnosis and treatment of biliary
diseases.

However, it is not trivial to insert a gastroscope into the
common bile duct, especially the insertion of an ultrafine
gastroscope is more difficult. Due to the acute angle of the
duodenum and bile ducts, ultrafine gastroscopy is also difficult
to align with the nipple at the maximum bending angle. Direct
insertion is difficult, and if the nipple is not adequately incised
and expanded, the entrance of the gastroscope will be limited.
Ultrafine gastroscope mirror body is soft and can easily be bent
in stomach cavity, so that the intensity cannot be effectively
transmitted to the front end of the endoscope, so the entrance
into common bile duct or deep bile duct will be difficult.
Therefore, accessories assisted ultrafine endoscopy has been
developed. Larghi and Waxman (8) reported the use of conven-
tional ERCP laminectomy guidewire guided gastroscope into
the biliary duct, however, the success rate was lower than 50%.
Moon et al (9) used biliary catheter guidewire-guided method
to increase the success rate of ultrafine endoscopy entering
into biliary duct to 95%. However, in some cases, especially
in cases of diffuse biliary strictures or significant dilatation
of the bile duct, the balloon is difficult to anchor in the bile
duct. In addition, when withdrawing the balloon catheter, the
gastroscope may be displaced, and entrance and treatment
cannot be continued. Choi e al (10) introduced the earliest
application of small bowel tube assisted fixation of ultrafine
gastroscope mirror body. This technique avoided the coil of
ultrafine gastroscope mirror body in stomach and increased
the successful rate of the entry into biliary tract. However,
the diameter and length of the tube that can be used now are
too large and too long compared with the ultrafine endoscopy,
and the ultrafine endoscopy is not stable and the operation is
difficult. Studies (11,12) showed the method of snare assisted
insertion, sending the upper part of endoscope to middle or
upper section of common bile duct using fine caliber snare

HE et al: USE OF GASTROSCOPY AS ORAL CHOLEDOCHOSCOPY

to tighten up the bending section of superfine gastroscope,
and the successful rate achieved 100% (8/8, 24/24). In this
study, simple direct cholangiopancreatography was used, and
success rate of entering the bile duct was 96.4% (53/55), which
was similar to that reported by Kim ez al (13) (5/5). Two cases
of failure were caused by the coiled ultrafine gastroscope in
stomach and common bile duct severe stenosis. Simple hand
insertion technology is not assisted by guide wire, balloon,
snare, casing and other accessories, and is limited by the
controllability of endoscopy and the size of the nipple opening.
Duodenal nipple openings should be fully opened and bile duct
dilatation should also be performed to facilitate the entrance
of gastroscope. In this study, direct endoscopic cholangios-
copy was the first choice of general endoscopy in patients with
highly enlarged common bile duct, which not only prevented
the appearance of coiled mirror in the stomach cavity, but also
increased the feasibility of interventional therapy.

Previous studies in China have shown that the use of gastros-
copy as direct oral choledochoscopy was characterized with
good security, and low incidence of complications (7,14). In this
study, complications occurred in 15 cases, with an incidence rate
of 27.3%. Complications included 2 cases of cholangitis (3.6%),
8 cases of hyper amylase (14.6%) and 4 cases of acute pancre-
atitis (7.3%). All complications were cured. One case (1.8%) of
biliary perforation was observed and discharged after conserva-
tive treatment, and it may be correlated with nipple incision and
balloon dilatation. Therefore, this also reflects the limitations
of gastroscopy as a direct choledochoscopy. Nipple incision
and expansion will inevitably increase the risk of bleeding and
perforation. At present, there is no clear standard for indications
and contraindications of direct oral choledochoscopy. We think
this technique is safe for patients with obvious expansion of
extrahepatic bile duct or those who previously received ERCP.

Endoscopy as a direct cholangioscopy in the diagnosis
and treatment of biliary diseases has unique advantages,
especially for the treatment of stones, biliary obstruction and
bile duct cancer, which cannot be achieved by traditional
ERCP. However, there are still many operational difficulties
and some rare serious complications. The use of superfine
gastroscopy, general gastroscopy and general colonoscopy as
oral choledochoscopy each has its limitations, which limits the
the popularity of the technique to a certain extent and needs
further improvement. Therefore, research and developing
a new type of oral choledochoscope with the advantages of
being fine, long, hard and angle matching is needed to improve
the safety and success rate.
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