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INTRODUCTION

Cannulation of the major papilla is the most challenging part 
of endoscopic retrograde cholangiopancreatography (ERCP), 
with a rate of selective cannulation failure up to 18%.1 Difficul-

ty in cannulating leads to prolonged papillary manipulation, 
and repeated attempts at cannulation are known to increase 
the risk of post-ERCP pancreatitis (PEP).2 In addition, with an 
increase in procedure time, anesthesia time increases, which 
increases the risk of various adverse events, such as respiratory 
depression or heart failure, stemming from the use of anes-
thetic drugs. It also increases a physician’s exposure to radia-
tion, making them prone to radiation-related health problems.

Conventional cannulation techniques include contrast-in-
duced cannulation. However, inadvertent injection of contrast 
agents into the pancreatic duct may lead to both chemical and 
hydrostatic injuries of the pancreas and can lead to pancreati-
tis.1,3,4 In a previous study, guidewire-assisted cannulation was 
found to significantly reduce PEP, compared to the contrast-
assisted cannulation technique [relative risk (RR) 0.51, 95% 
confidence interval (CI) 0.32 to 0.82].1,4 Guidewire-assisted 
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cannulation was shown to be associated with greater primary 
cannulation success (RR 1.07, 95% CI 1.00 to 1.15) and less 
precut sphincterotomy (RR 0.75, 95% CI 0.60 to 0.95).1 Assis-
tant-controlled wire-guided cannulation (ACWGC), one meth-
od of guidewire-assisted cannulation, involves placing a can-
nula into the biliary orifice and inserting a guidewire controlled 
by the assistant. Physician-controlled wire-guided cannulation 
(PCWGC) is a specific technique in which the physician pre-
forms the ERCP by manipulating not only the endoscope but 
also the guidewire for cannulation. The distal end of the sphinc-
terotome used for PCWGC can be bent in various directions, 
which improves biliary access. “Physician-controlled” maneu-
vering using wire-guided cannulation provides a tactile feel of 
the anatomy of ampulla of Vater to the physicians as they ma-
nipulate the guidewire. In addition, PCWGC can potentially 
reduce procedure time, fluoroscopy time (FT), and sedation 
requirements for the patients.5 

During PCWGC, help from an assistant is not required; this 
prevents various problems caused by inexperienced assis-
tants. Furthermore, from the institution’s perspective, as this 
procedure reduces the manpower required for controlling the 
guidewire during ERCP, labor costs can be reduced. Usually, 
two assistants are required for the ACWGC method; however, 
only one assistant, for the preparation of accessories, is re-

quired for the PCWGC method. If the total procedure time is 
similar between PCWGC and ACWGC, the resulting reduction 
in the number of assistants can reportedly save up to about 
30% of the labor cost.6 Recently, Buxbaum, et al.7 performed a 
randomized controlled study that included 216 patients to 
compare ACWGC and PCWGC, and showed a significant dif-
ference in PEP. However, data for a comparison of these two 
methods in a large cohort are limited. Furthermore, the supe-
riority of PCWGC over ACWGC in terms of efficacy and safety 
remains unclear. Thus, this study aimed to compare the safety 
and efficacy between PCWGC and ACWGC in a large single 
hospital cohort.

MATERIALS AND METHODS

Patients and study protocol
Between January 2015 and December 2016, consecutive pa-
tients older than 20 years who were scheduled to undergo di-
agnostic or therapeutic ERCP at Yonsei University Medical 
Center were enrolled in the study. The data of 2151 patients 
(4193 diagnostic or therapeutic biliary ERCP cases) were re-
viewed. Patients who had previously undergone ERCP with 
sphincterotomy (n=1041), had a history of ampullectomy 

Fig. 1. Flowchart of participant selection. ERCP, endoscopic retrograde cholangiopancreatography; PCWGC, physician-controlled wire-guided cannula-
tion; ACWGC, assistant-controlled wire-guided cannulation. 

2151 patients undergo 
diagnostic or therapeutic ERCP 

at the Yonsei University Medical Center

989 patients

Efficacy end points 
(n=989)

PCWGC (n=432)

PCWGC (n=343)

ACWGC (n=557)

ACWGC (n=387)

Safety end points 
(n=730)

    Excluded (n=1162)
      1) Patients with history of previous ERCP (n=1041)
      2) Patients with history of previous ampullectomy (n=67)
      3) ‌�Patients with difficulties in having papillary effacement with 

duodenoscopic due to altered anatomy (n=54)

    Excluded (n=259)
      1) Patients without serum amylase and lipase level before ERCP (n=188)
      2) Patients without serum hemoglobin level before ERCP (n=1)
      3) ‌�Patients without serum amylase and lipase level after ERCP (n=5)
      3) ‌�Patients with pancreatitis before ERCP (n=65)
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(n=67), or could not undergo papillary effacement with duo-
denoscope due to altered anatomy (n=54) were excluded. 
Overall, 989 patients were included (Fig. 1). Data on clinico-
pathologic characteristics were obtained from prospectively 
collected data. Patient demographics, procedure indications, 
vital signs, presence of comorbidities, such as diabetes melli-
tus and hypertension, laboratory results, and post-procedure 
clinical course were assessed. Serum amylase and lipase lev-
els before ERCP were investigated to confirm the presence of 
pancreatitis before ERCP and to record differences in serum 
amylase and lipase levels before and after ERCP. Procedure 
indications included bile duct stones, biliary obstruction, bili-
ary leak, chronic pancreatitis, acute pancreatitis, and primary 
sclerosing cholangitis. The protocol of the present study ad-
hered to the tenets of the Declaration of Helsinki and was ap-
proved by the Institutional Review Board (IRB) of Severance 
Hospital (IRB number: 1-2019-0056). The requirement for in-
formed consent was waived by the IRB because of the retro-
spective study design.

ERCP procedure
All ERCP procedures were performed by three endoscopists 
(S.M.B., J.Y.P., and M.J.C.). S.M.B. and J.Y.P. had performed 
3695 and 1439 ERCPs, respectively, from 2005 to 2014. M.J.C. 
had performed 2780 ERCPs from 2009 to 2014. PCWGC or 
ACWGC was chosen according to the physician’s preference. 
ERCP was performed with patients under conscious sedation 
with propofol and remifentanil; patients were monitored by 
an anesthesiologist. Hyoscine-n-butyl (Buscopan; Boehringer 
Ingelheim Ltd., Bracknell, UK) was used as a smooth muscle 
relaxant at the discretion of the endoscopist.

For ACWGC, the wire within the catheter lumen was con-
trolled by the assistant under verbal direction from the endos-
copist. A 0.035"×450-cm Hydra-Jagwire straight tip (Boston Sci-
entific; Natick, MA, USA), an ERCP-catheter with a conical 
metal tip (MTW Endoskopie Manufaktur, Wesel Büderich, Ger-
many), and a single-use 3-lumen sphincterotome V (Olympus, 
Tokyo, Japan) were used. Cannulation of the common bile duct 
(CBD) was initially attempted with a conventional cannula 
(MTW Endoskopie Manufaktur, Wesel Büderich, Germany).

For PCWGC, the wire was stripped from the tear-away cath-
eter to convert it from a long- to a short-wire system and the 
wire was exclusively controlled by the endoscopist.7 A 0.035"× 
260-cm Hydra-Jagwire straight tip (Boston Scientific), the Au-
totome Sphincterotome Rx Biliary system (Boston Scientific), 
and RX Locking Device (RX System, Boston Scientific) were 
used.8 Cannulation of the CBD was attempted first with a pull-
type sphincterotome (Boston Scientific).

All equipment used in this study were purchased as part of 
the standard care of patients. TJF-260VF (V-scope), a duode-
noscope with a V-shaped groove on the elevator that acts as 
the internal wire lock, was used for both methods. Precut pa-
pillotomy was typically employed using a needle knife (Mi-

croKnife, Boston Scientific) if the first trial of cannulation using a 
conventional cannula or a pull-type sphincterotome failed. 

After the procedure, patients continued fasting until the next 
morning. Serum amylase and lipase levels were measured at 
baseline and 18–24 hours after the procedure. If the investiga-
tion confirmed that a patient did not have PEP, then the pa-
tient resumed an oral diet.9

Fluoroscopy system
The fluoroscopy system (Artis zee; Siemens, Erlangen, Germa-
ny) is equipped with a floor-mounted C-arm, collimator, image 
receiver, and a digital image system, allowing automatic bright-
ness/exposure control. The radiation data were automatically 
recorded by the Picture Archiving and Communication System 
(Artis Zee exam protocol, Siemens). This system automatically 
shows FT, air kerma (AK), and dose-area product (DAP). The 
frame rate for fluoroscopy was 15 frames per second. The fluo-
roscopy system was operated by an attending radiology techni-
cian stationed in the fluoroscopy room. Radiation recording 
protocols were implemented on January 1, 2016. Among the 
479 patients who underwent ERCP in 2016, radiation exposure 
was compared among 472 patients, excluding seven without 
radiation exposure records (because of system errors, such as 
non-working data linkage). However, as the cumulative dose 
of radiation scatter measured by thermoluminescent dosime-
ters was measured once every 3 months, we could not mea-
sure the differences in radiation scatter for each case. There-
fore, the outcomes related to radiation exposure included total 
FT (min), AK (mGy), DAP (µGym2), and the total number of 
images.

Cost of ERCP
In 2015, 97.3% of Koreans had national health insurance. The 
National Health Insurance Service (NHIS) of Korea pays health 
care providers on a fee-for-service basis. Total hospital charges 
are classified into the total insured charge (IC) and total non-
insured charge (NIC), which are decided by the NHIS. When 
the NHIS accepts a certain treatment or medicine as an IC, it 
also determines the cost. Conversely, when the NHIS classifies 
the cost of a certain treatment or medicine as an NIC, such as 
the cost of new technology that has not been proven safe with 
level-1 evidence, the cost is set by each hospital. However, the 
ratio of personal charges considered IC depends on each pa-
tient’s disease. Therefore, based on total hospital charges, we 
analyzed only the cost of ERCP, composed of the cost of seda-
tion, devices, and service fees. However, service fees for ERCP 
were determined by the NHIS and did not include labor costs. 
All charges were converted to US dollars according to the June 
2020 exchange rate ($ 1=1200).

Definitions and primary outcome measures
The primary outcomes were the efficacy and safety of biliary 
cannulation. Total procedure time was defined as the time 
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from the first radiograph taken immediately before the inser-
tion of the endoscope to the last radiograph taken immediately 
after the withdrawal of the endoscope. Time to deep cannula-
tion of the CBD was considered from the first radiograph taken 
immediately before the insertion of the endoscope to the ra-
diograph taken immediately after successful cannulation.

Safety outcomes included PEP and other post-ERCP adverse 
events of cholangitis, bleeding, and perforation. The 259 pa-
tients without pre-ERCP laboratory results were excluded from 
the analysis of safety outcomes. PEP included serum amylase 
or lipase levels ≥3 times the upper limit of normal at 24 hours 
after ERCP and new onset or worsened pancreatic-type ab-
dominal pain and tenderness for more than 24 hours after 
ERCP.10 Cholangitis was defined as abdominal pain, fever, and 
an increased in total bilirubin by ≥3 times the pre-procedure 
levels. Bleeding was defined as post-procedure bleeding requir-
ing blood transfusion, and perforation was defined as newly 
developed pain and retroperitoneal or intraperitoneal air.7

Statistical analysis
Continuous variables are reported as medians with 25th–75th 

percentiles, while categorical variables are reported as numbers 
and percentages. Given the non-normal distribution, continu-
ous variables including cannulation and FT were compared us-
ing nonparametric tests (Mann–Whitney U-test for the compari-
sons). Categorical variables were examined by the chi-squared 
or Fisher’s exact test. Adjustment was examined by linear re-
gression analysis or logistic regression analysis. All hypothesis 
tests were two-sided, and p<0.05 indicated statistical signifi-
cance. Calculations were performed with R version 3.6.0 (The 
R core development team, Vienna, Austria).

RESULTS

Patient characteristics
The baseline characteristics of the study population are sum-
marized in Table 1. The median age of the study population 
was 66.5 years, and the proportion of female participants was 
44.5%. The prevalences of hypertension and diabetes were 
45.1% and 28.6%, respectively, while median hemoglobin, to-
tal bilirubin, amylase, and lipase levels before ERCP were 12.6 

Table 1. Baseline Characteristics Classified According to Selective Bile Cannulation Method

Total (n=989) PCWGC (n=432, 43.7%) ACWGC (n=557, 56.3%) p value
Age, yr 66.5 (56.7–75.4) 66.0 (57.2–74.7) 66.5 (55.8–75.7) 0.712 
Sex 0.290 

Male 549 (55.5) 248 (57.4) 301 (54.0)
Female 440 (44.5) 184 (42.6) 256 (46.0)

HTN 446 (45.1) 212 (49.1) 234 (42.0) 0.027 
DM 283 (28.6) 131 (30.3) 152 (27.3) 0.295 
Periampullary diverticulum 198 (20.0) 102 (23.6) 96 (17.2) 0.013
Indication 0.177 

Stone 480 (48.5) 226 (52.3) 254 (45.6)
Obstruction 377 (38.1) 152 (35.2) 225 (40.4)
Leak 9 (0.9) 3 (0.7) 6 (1.1)
Chronic pancreatitis 6 (0.6) 4 (0.9) 2 (0.4)
Other 117 (18.8) 47 (10.9) 70 (12.6)

Stent <0.001
No 567 (57.3) 245 (56.8) 322 (57.8) 0.729 
Plastic stent 342 (34.6) 168 (39.0) 174 (31.2) 0.012 
Number of plastic stents (range) 1 (1–3) 1 (1–3) 1 (1–2) 0.759 
Metal stent 80 (8.1) 19 (4.4) 61 (11.0) <0.001
Number of metal stent (range) 1 (1–2) 1 (1–2) 1 (1–2) 0.217 

Pancreatic duct stent 25 (2.5) 11 (2.5) 14 (2.5) 0.974 
Lab findings before procedures

Hemoglobin, g/dL 12.6 (11.3–13.7) 12.7 (11.5–13.8) 12.4 (11.3–13.7) 0.366 
Total bilirubin, mg/dL 2.6 (0.9–6.1) 2.2 (0.7–5.7) 3.1 (1.0–6.3) 0.011 
Amylase, U/L 62 (44–102) 62 (62–96) 61 (44–110) 0.444 
Lipase, U/L 44 (28–97) 47 (29–88) 43 (28–110) 0.934 

PCWGC, physician-controlled wire-guided cannulation; ACWGC, assistant-controlled wire-guided cannulation; HTN, hypertension; DM, diabetes mellitus.
Variables are expressed as medians (interquartile ranges) or n (%). Continuous variables were denoted by cont. with a unit, and categorical variables were 
denoted by its nominal groups. The Mann–Whitney U-test was used for continuous variables, and the chi-squared test or Fisher’s exact test was used for 
categorical variables.
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g/dL, 2.6 mg/dL, 62 U/L, and 44 U/L, respectively. The preva-
lence of periampullary diverticulum was 20.0%. Procedure in-
dications consisted of biliary stones (480 cases, 48.5%), biliary 
obstructions (377 cases, 38.1%), bile leaks (9 cases, 0.9%), 
chronic pancreatitis (6 cases, 0.6%), and others (117 cases, 
18.8%). Overall, 422 patients (42.7%) had stents inserted, for 
which 342 (34.6%) received plastic stents and 80 (8.1%) re-
ceived metal stents. The occurrence of stenting of pancreatic 
ducts was 2.5%. Of the study participants, 432 patients (43.7%) 
underwent PCWGC and 557 patients (56.3%) underwent AC-
WGC. There were no significant differences in basal charac-
teristics between PCWGC and ACWGC. However, PCWGC 
had higher proportions of hypertension (49.1% vs. 42.0%, p= 
0.027), periampullary diverticulum (23.6% vs. 17.2%, p=0.013), 
and plastic stent use (39.0% vs. 31.2%, p=0.012); a lower propor-
tion of metal stent use (4.4% vs. 11.0%, p<0.001); and lower total 
bilirubin levels (median, 2.2 mg/dL vs. 3.1 mg/dL; p=0.011) 
(Table 1).

Efficacy outcomes
Among the 2151 patients screened, 989 were included in the 
efficacy analysis (Fig. 1). The primary outcome of successful 
biliary cannulation was similar between PCWGC and ACW-
GC (99.5% vs. 99.5%). The rate of precut sphincterotomy, re-
flecting difficulties with cannulation, after initial failure to ac-
cess the bile duct, was lower for patients who underwent 
PCWGC than for patients who underwent ACWGC, although 
statistical significance was not reached (21.3% vs. 25.9%, p= 
0.095). The time to bile duct cannulation (median, 3.0 min-
utes vs. 3.6 minutes; p=0.149) and total procedure time (me-
dian, 13.6 minutes vs. 13.1 minutes; p=0.362) also showed no 
significant differences between PCWGC and ACWGC (Table 2). 
After adjustment for hypertension, total bilirubin levels, proce-
dure indication, and plastic or metal stent use, there was no sig-
nificant difference in the time to bile duct cannulation (p=0.254, 
B=29.593, VIF=1.033) and total procedure time (p=0.888, B= 
6.119, VIF=1.032). 

Safety outcomes
Of the 989 patients, 730 patients were included in the final safe-
ty analysis (Fig. 1). The difference in post-ERCP adverse events 
was not statistically significant between PCWGC and ACWGC 
(p=0.615). We observed that the rate of PEP among patients 
who underwent PCWGC was lower than that among patients 
who underwent ACWGC (20 cases, 5.8% vs. 34 cases, 8.8%), al-
though the difference was not statistically significant (p=0.128). 
There was also no difference in post-ERCP pain scale values 
between two methods (p=0.751) (Table 3). After adjustment 
for hypertension, total bilirubin levels, procedure indication, 
and plastic or metal stent uses, there was no significant differ-
ence in the rate of PEP (p=0.253, 95% CI 0.782–2.553, odds ra-
tio=1.413). 

Comparison of procedure time according to indications
For 473 biliary stone patients, the median procedure times for 
PCWGC (n=225) and ACWGC (n=248) were 12.2 [interquar-
tile range (IQR), 8.6–18.5] and 12.8 (IQR, 8.8–18.0) minutes, 
respectively. The median procedure times in biliary obstruc-
tion patients who underwent PCWGC (n=152) and ACWGC 
(n=223) were 15.9 (IQR, 10.7–23.4) and 14.0 (IQR, 10.2–23.6) 
minutes, respectively. The differences in procedure times for 
biliary stones and obstructions were not statistically significant 
between PCWGC and ACWGC (Fig. 2).

Comparison of radiation exposure
Among 472 patients who underwent ERCP in 2016, 181 pa-
tients and 291 patients underwent ERCP with PCWGC and AC-
WGC, respectively. The FT for PCWGC was significantly lower 
than that for ACWGC (median, 2.8 minutes vs 3.0 minutes; p= 
0.040). DAP and AK from fluoroscopy were not significantly 
different between the two methods (all p>0.05). From spot im-
ages, DAP (median, 235.3 µGym2 vs. 158.1 µGym2), AK (medi-
an, 6.6 mGy vs. 4.2 mGy), and the total number of images (me-
dian, 8 vs. 5) were significantly different between PCWGC and 
ACWGC (all p<0.001). As sums of DAP and AK values for fluo-
roscopy and spot images, total DAP (median, 1979.9 µGym2 vs. 
2062.0 µGym2) and total AK (median, 59.1 vs. 60.9, p=0.835) 
values were not significantly different between PCWGC and 
ACWGC (Table 4). 

Table 3. Safety Outcomes

PCWGC 
(n=343, 47.0%)

ACWGC 
(n=387, 53.0%)

p value

Endoscopic adverse events 11 (3.2)   9 (2.3) 0.615 
Bleeding   7 (2.0)   5 (1.3)
Perforation   3 (0.9)   4 (1.0)
Cholangitis   2 (0.6)   0 (0.0)

Post-ERCP pancreatitis 20 (5.8) 34 (8.8) 0.128 
Post-ERCP pain scales (0–10) 1.0 (0.0–4.0) 1.0 (0.0–5.0) 0.751 
PCWGC, physician-controlled wire-guided cannulation; ACWGC, assistant-
controlled wire-guided cannulation; ERCP, endoscopic retrograde cholangio-
pancreatography.
Variables are expressed as median (interquartile range) or n (%).

Table 2. Efficacy Outcomes

PCWGC 
(n=432, 43.7%)

ACWGC 
(n=557, 56.3%)

p value

Cannulation success 430 (99.5) 554 (99.5) >0.999
Precut sphincterotomy   92 (21.3) 144 (25.9) 0.095
Procedure time, minute

Bile duct cannulation 3.0 (1.4–6.4) 3.6 (1.6–7.1) 0.149
Total procedure time 13.6 (9.3–19.9) 13.1 (8.8–20.5) 0.362

Variables are expressed as medians (interquartile ranges) or n (%).
PCWGC, physician-controlled wire-guided cannulation; ACWGC, assistant-
controlled wire-guided cannulation.
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Comparison of ERCP cost
In cost analysis, we focused on the cost of ERCP and did not 
include the cost of inpatient hospitalization from date of pro-
cedure to discharge and laboratory or labor costs for medical 
staff. In our study, among the 989 patients who underwent 
ERCP, the cost of ERCP was not different between patients treat-
ed with PCWGC or ACWGC (median $ 1376 vs. $ 1347, p=0.606). 
The cost of a papillotome ($ 200) was a flat rate during the 
study period (Supplementary Table 1, only online). It is ex-
pected that PCWGC may be cost effective if labor costs are in-
cluded in the cost of ERCP because PCWGC requires relative-
ly fewer medical staff members than ACWGC. Additional 
detailed analyses are required to evaluate cost effectiveness.

DISCUSSION

The present study compared the safety and efficacy between 
PCWGC and ACWGC performed in a large single-center co-
hort. We demonstrated that PCWGC is not inferior to ACWGC 
in terms of procedure time, success rate of biliary cannulation, 
rate of adverse events, and radiation exposure time, despite re-
quiring less manpower (fewer assistants).

Key accessories essential for PCWGC are a short guidewire, 
devices compatible with the short guidewire, and a guidewire 
locking device. The short guidewire is preferred to overcome 
the limitations of “long-wire” systems. Long guidewires (450 
cm) require increased time and precise coordination between 
the physician and assistant during device exchanges and ther-
apeutic maneuvers. In addition, it is difficult to maintain ac-
cess in long guidewire systems, and the procedure is depen-
dent on a well-trained assistant resulting in limited physician 
control of the guidewire. The devices compatible with a short-
wire system were designed to be exchanged over short wires 
while maintaining access. Short-wire systems allow the physi-
cians to directly handle and manipulate the guidewire with-
out the help of an assistant. For the application of devices 
compatible with a short-wire system, a guidewire locking de-
vice locks the wire in a position that maintains access during 
device exchange and intraductal manipulation of devices 
without guidewire control by the assistant. Thus, the procedure 
time can be shorter with PCWGC, and unexpected guidewire 
removal is prevented.

It has been widely accepted that PEP is the most frequent 
adverse event of ERCP and results in poor outcomes ranging 
from longer hospitalization to substantial morbidity.1,11 The 
PEP occurrence rate reportedly ranges from 1%–7% to as high 
as 12%–31% of cases, and numerous patient- and procedure-
related risk factors lead to this adverse event.1,3,11-14 Many ap-
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patient with biliary stone, PCWGC (n=225) vs. ACWGC (n=248): 12.2 min vs. 12.8 min (p=0.609). (B) Comparison of procedure times in patients with biliary 
obstruction, PCWGC (n=152) vs. ACWGC (n=223): 15.9 min vs. 14.0 min (p=0.224). The bold line indicates median values. A box denotes an interquartile 
range. Whiskers corresponds to 99.3% coverage. The Mann–Whitney U-test was used to calculate p-values for the comparison between two different 
cannulation methods. ERCP, endoscopic retrograde cholangiopancreatography; PCWGC, physician-controlled wire-guided cannulation; ACWGC, assis-
tant-controlled wire-guided cannulation.

Table 4. Comparison of Radiation Exposure in 2016

PCWGC 
(n=181, 38.3%)

ACWGC 
(n=291, 61.7%)

p 
value

Fluoroscopy
DAP (µGym2) 1691.1 (856.7–3046.7) 1868.5 (1116.1–3845.7) 0.052 
AK (mGy) 50.6 (26.6–97.6) 56.6 (29.4–104.5) 0.301 
FT (minute) 2.8 (1.6–4.6) 3.0 (2.0–5.6) 0.040 

Spot images
DAP (µGym2) 235.3 (141.5–402.2) 158.1 (88.9–261.9) <0.001
AK (mGy) 6.6 (3.9–12.4) 4.2 (2.3–7.3) <0.001
Total number 
  of images, n

8 (6–11) 5 (3–7) <0.001

Total
DAP (µGym2) 1979.9 (1040.3–3390.1) 2062.0 (1188.5–4208.3) 0.194 
AK (mGy) 59.1 (32.5–107.4) 60.9 (32.6–119.0) 0.835 

PCWGC, physician-controlled wire-guided cannulation; ACWGC, assistant-
controlled wire-guided cannulation; DAP, dose-area product; AK, air kerma; 
FT, fluoroscopy time.
Variables are expressed as medians (interquartile ranges).
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proaches, including the development of endoscopic interven-
tions and training, have been employed to decrease the 
incidence and severity of PEP, especially through control of 
procedure-related factors.1,3 In a prospective study that com-
pared the post-procedure adverse events between PCWGC 
and ACWGC, significantly fewer endoscopic adverse events 
were reported for patients treated with PCWGC.7 Commonly 
used short guidewires for PCWGC are straight (185–270 cm) 
wires with a nitinol core and good tip flexibility. They provide 
good push ability and immediate tactile feedback directly to 
endoscopists while maintaining a very flexible and soft tip to re-
duce ampullary trauma. We assume that a physician-controlled 
maneuver can provide an additional benefit to guidewire-assist-
ed cannulation by reducing the incidence of PEP. Our study 
showed that the rate of PEP among patients who underwent 
PCWGC tended to be lower than that among patients who un-
derwent ACWGC, although the PCWGC group had a higher 
proportion of periampullary diverticulum.

PCWGC is an evolving technique that has been facilitated 
by the development of new tools to aid in cannulation. There are 
three prospective studies that have been conducted on the fol-
lowing devices for PCWGC: the V-scope system (2006), Fusion 
system (2010), and RX biliary system (2016).5,7,15 Papachristou, 
et al.15 showed that the exchange of short hydrophilic wires was 
quick and reliable (V-scope vs. standard scope; mean exchange 
time, 24 secs vs. 30 secs). In 2010, Draganov, et al.5 showed that 
the fusion short-wire system provided significantly shorter de-
vice exchange and stent insertion times than traditional long-
wire devices. In 2016, using the RX secondary system, Buxbaum, 
et al.7 showed that the use of the endoscopist- rather than as-
sistant-controlled wire guidance for bile duct cannulation re-
duced adverse events of ERCP, including PEP [PCWGC vs. 
ACWGC; 3/109 (2.8%) vs. 10/107 (9.3%), p=0.049]. Thus, PCW-
GC can reduce labor costs and shorten the procedure times as 
proficiency increases.

In terms of radiation exposure, the risks of medical radia-
tion are split into two types: deterministic risks, determined 
by the threshold dose, as represented by skin injury, and sto-
chastic risks, determined by a linear no-threshold model, 
such as cancer risk.16,17 Fluoroscopy performed during ERCP 
is associated with an evident risk of radiation exposure for pa-
tients, physicians, and assistants, with cancer being the most 
concerning potential long-term risk.18,19 We noted no differ-
ence between PCWGC and ACWGC in terms of radiation ex-
posure. However, as mentioned above, if the number of assis-
tants is reduced with the use of PCWGC, we presume that the 
number of people exposed to radiation can be decreased.

Our study showed that the procedure times of PCWGC and 
ACWGC are similar. Additionally, we did not find a difference 
in adverse events rates, including PEP and radiation exposure, 
between PCWGC and ACWGC. The reason for no difference 
between PCWGC and ACWGC in terms of efficacy and safety 
can be attributed to the cannulation skills of the nurses work-

ing at the tertiary hospitals being comparable to those of the 
physicians; thus, there was little difference in the control of the 
guidewire between them. Therefore, we hypothesize that a 
comparison between PCWGC and ACWGC performed serially 
by physicians with less experience with ERCP might result in 
more meaningful findings.

There were limitations to our study. First, this study was the 
retrospective cohort study limited to one single center. There-
fore, certain aspects regarding PEP, such as the proportion of 
double guidewire techniques, the exact number of cannula-
tion attempts, and unintended pancreatic duct cannulation, 
could not be examined. Nevertheless, all of the PEP cases in 
this study were of mild severity. Validations in other races or 
ethnicities are also necessary to generalize the results of the 
present study to the overall population. Second, efforts such as 
propensity score matching are required to reduce bias due to 
variables that could confound estimates of the treatment ef-
fect. However, in our study, there was no significant difference 
in baseline characteristics, except for the portion of individuals 
with hypertension, the portion of patients who had periam-
pullary diverticulum, total bilirubin levels, and proportions of 
plastic and metal stents used. After adjustment for hyperten-
sion, periampullary diverticulum, total bilirubin levels, proce-
dure indication, and plastic or metal stents, there was no sig-
nificant difference in the outcomes. 

In conclusion, PCWGC showed comparable efficacy and ac-
ceptable safety to ACWGC and required fewer assistants. PCW-
GC can thus be considered as an alternative option, especially 
in facilities lacking manpower and resources. Further prospec-
tive studies are needed to verify these findings.  
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