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We assessed whether the presence of juxtapapillary duodenal diverticula (JPDD) risks biliary
stone disease and recurrence. In total, 695 patients who underwent ERCP were divided
into two groups: biliary stone disease (group I, n = 523) and non-stone biliary diseases
(group II, n = 172). Additionally, for a control group (group Ill), 80 age-matched healthy
subjects underwent side-view duodenoscopy. In group |, rates of post-ERCP pancreatitis,
cannulation failure, and disease recurrence in two-year follow up were compared
according to the presence of JPDD. In results, the incidence of JPDD in group | (42.4%)
was significantly higher than in group Il (16.3%) and Ill (18.8%). The frequencies of JPDD

equally to this work.

were increased with age in all groups, and reached statistical significance in group 1. In

group |, rates of post-ERCP pancreatitis were significantly higher in patients with JPDD
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INTRODUCTION

Duodenal diverticula are bulging pouch-like herniations in the
duodenal wall, and are typically found incidentally during esoph-
agogastroduodenoscopy (EGD). Diverticula located near the
major duodenal papilla are termed juxtapapillary duodenal di-
verticula (JPDD) (1). Such lesions are believed to be primarily
acquired during the later decades of life, with the peak incidence
occurring in individuals between 50 and 60 yr of age (2-6). Cur-
rent estimates place the overall prevalence of JPDD from 12% to
21%, depending on the method of identification (1). However,
such statistics were primarily culled from studies of patients
with biliary stones or other biliary tract diseases and did not in-
clude healthy individuals. Although JPDD does not classically
provoke symptoms by itself, some data have suggested an asso-
ciation between JPDD, bile duct stones, and increased incidence
of complications and cannulation failures after endoscopic ret-
rograde cholangiopancreatography (ERCP) (7-10).

Although several studies have correlated JPDD with biliary
stone diseases, it has not yet been determined whether JPDD
acts as an independent risk factor for biliary stone formation.
Furthermore, the specific influence of JPDD on the risks of can-
nulation failure, other ERCP-associated complications (i.e., pan-
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(18.5%) compared to JPDD negative (12.6%). The cannulation failure rate was also higher
in patients with JPDD (9.9%) compared to JPDD negative (5.3%). Recurrence rate was
higher in patients with JPDD (25.3%) compared to JPDD negative (9.2%). In conclusion,
JPDD develops with aging and risks biliary stone formation. JPDD also seems to be
associated with post-ERCP pancreatitis, cannulation failure and biliary stone recurrence.
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creatitis), and the overall success and recurrence rates were sig-
nificantly different between studies.

The current study was designed to compare the relative inci-
dences of JPDD between a large group of biliary stone disease
patients and a second group of healthy age-matched controls.
Secondarily, JPDD frequency was also stratified by type and as-
sociation with biliary stone disease. Additional endpoints - in-
cluding biliary stone disease complications (i.e., post-ERCP pan-
creatitis) and rates of cannulation failure and recurrence - were
also tracked and evaluated.

MATERIALS AND METHODS

In total, 695 patients were enrolled in the present study, all of
whom underwent ERCP at Chonbuk National University Medi-
cal School in Jeonju, Korea between January 2006 and Novem-
ber 2007. In order to assess the influence of JPDD on biliary
stone disease, patients were divided into a biliary stone disease
group and a non-stone biliary disease group. The biliary stone
disease group (group I, n = 523) included patients with com-
mon bile duct (CBD) stones and gallbladder (GB) stones with
CBD sludge requiring ERCP. Patients showing definite whitish
cholesterol stones in CBD which suggest migration from the GB
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were excluded. The non-stone biliary disease group (group II,
n = 172) included cases of congenital anomalies (such as anom-
alous union of pancreaticobiliary duct [AUPBD] and choledoch-
al cysts), biliary tract malignancies, non-biliary pancreatitis, in-
traductal papillary mucinous neoplasm (IPMN), and stone-un-
related biliary strictures. The control group (group IIT) was com-
prised of 80 healthy, age-matched peoples who underwent ad-
ditional side-view duodenoscopy during a routine EGD for health
screening purposes. None of these individuals had any GB or
CBD stones. JPDD type was defined by proximity to the major
duodenal papilla: diverticula with the papilla in the diverticular
space (type 1), diverticula with the papilla on the diverticular
margin (type 2), and papilla-adjacent diverticula (type 3) (Fig. 1)
(11). CBD diameters were also measured at mid-CBD level of
ERCP cholangiography in group L.

JPDD frequency and type were determined in all groups. Ad-
ditional clinical data - including age, gender, CBD diameter,
JPDD type, post-ERCP pancreatitis incidence, and cannulation
failure rate - were also recorded and correlated with JPDD inci-
dence. For our purposes, patients were determined to have post-
ERCP pancreatitis if they presented with post-procedural ab-
dominal pain lasting for longer than 24 hr, and had an associat-
ed elevation of serum amylase level at least three times greater
than normal value (12). To evaluate the effect of JPDD on biliary
stone recurrence, all biliary stone patients were followed for two
years using clinical symptoms, laboratory findings, and varied
imaging studies including ultrasonography (US) and abdominal
computed tomography (CT). Here, biliary stone disease recur-
rence was defined as cases of new onset, imaging-proven bili-
ary stones requiring hospitalization for ERCP. For the evalua-
tion stone recurrence, the patient group should be classified
into subgroups according to the techniques such as endoscopic
sphincterotomy (EST) and endoscopic papillary balloon dilata-
tion (EPBD). However, the influence of stone removal techniques

were not considered in this study because of two techniques
were applied together not infrequently with random manner.

Statistical analysis

All values were expressed as mean + SD. All categorical vari-
ables were analyzed by either chi-square test or Fisher’s exact
test, whereas continuous variables were analyzed using the Stu-
dent’s t-test. In all cases, a P value < 0.05was defined as signifi-
cant.

Ethics statement

This study protocol was reviewed and approved by our institu-
tional review board (study approval number 2011-10-003-001).
All of procedures were performed with the patient’s informed
consent.

RESULTS

Prevalence of JPDD

In total, 250 of 695 patients (36.0%) were diagnosed to have
JPDD by ERCP. Of these patients, 222 were in group I (n = 523;
42.4%), and 28 were in group II (n = 172; 16.3%). Additionally
15 individuals in group III (n = 80; 18.8%) were found to have
JPDD. There was no significant age difference between groups.
Overall, rates of JPDD were significantly higher in group I than
in group II (P = 0.000) (Table 1). These results strongly suggest
an association between JPDD and biliary stone disease. How-
ever, JPDD rates were not different between men and women
in these data.

Association of JPDD with aging

JPDD frequency also was observed to increase with age in all
groups, with this relationship reaching statistical significance in
groups I and II (P < 0.001) (Table 2). The relative prevalence of

Fig. 1. Juxtapapillary duodenal diverticula (JPDD) subtype classified by proximity to the major duodenal papilla. (A) Type 1 JPDD with the major duodenal papilla located within
the diverticulum. (B) Type 2 JPDD with the major duodenal papilla located at the diverticular margin. (C) Type 3 JPDD with the major duodenal papilla adjacent to the diverticular
margin.
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JPDD was found to be 13.5% in patients under the age of 50 yr,
and 44.9% in patients between the ages of 70 to 79 yr. In the bili-
ary stone disease group (group I), the mean age of patients with
JPDD (69.58 + 10.83) was significantly higher (7 yr older) than
their counterparts lacking JPDD (62.26 + 15.00) (P < 0.001). Al-
though CBD diameters were relatively larger in JPDD positive
patients (13.41 * 4.12 mm) than the group without JPDD (12.80
+5.23 mm), this finding failed to reach statistical significance
(P =0.181). In combination, these results suggest that JPDD
develop with aging and are associated with bile stasis and bili-
ary stone formation.

The frequencies of JPDD according to its types

The relative frequency of JPDD was further stratified according
to subtype: 12.5% of JPDD were classified as type I, 43% as type
2, and 44.5% as type 3 (Table 3). Although the distribution of
JPDD subtype by group was not significantly different between
groups I and II (P = 0.257), type 1 JPDD were relatively more
common (14.4%) in group I than in either group II (3.6%) or III
(0%) (P = 0.142). These results suggest that possibility of statisti-
cal significance of type 1 JPDD as a greater risk of predisposi-

Table 1. Juxtapapillary duodenal diverticula (JPDD) frequency among individuals with
biliary stone disease (group 1), non-biliary stone disease (group II), and healthy con-
trols (group 1)

Patients groups
Parameters
| I Il
No. of patients 523 172 80
Age (yr) 64.2 +12.0 67.2 + 11.3 60 +£11.0
JPDD positive 222 (42.4%)* 28 (16.3%) 15 (18.8%)
Male 124/280 (44.3%) 18/103 (17.5%) 7/37 (18.9%)
Female 98/243 (40.3%)  10/69 (14.5%) 8/43 (18.6%)

*Statistically significant when compared to group Il or lll (P = 0.000).

Table 2. JPDD frequency according to age

No.(%) of patients with JPDD

Age (yr) groups Group | Group I Group III
(n=222)* (n=28) (n=15)
<50 15/83 (18.1%) 1/23 (4.3%) 1/20 (5.0%)
50-59 25/81 (30.9%) 1/20 (5.0%) 2/20 (10.0%)
60-69 62/130 (47.7%) 5/50 (10.0%) 4/20 (20.0%)
70-79 85/157 (54.1%)  14/62 (22.6%) 6/15 (40.0%)
>80 35/72 (48.6%) 717 (41.2%) 2/5 (40.0%)

*JPDD prevalence increased significantly with age in group | (P < 0.001).

Table 3. JPDD frequency according to JPDD subtype

tion to biliary stone formation if the study was performed in
more number of patients.

Comparison of post-ERCP pancreatitis, cannulation
failure and biliary stone recurrence according to the
presence of JPDD

Of the 523 patients in group I, 79 (15.1%) suffered from post-
ERCP pancreatitis. When stratified by JPDD prevalence, 18.5%
of patients with JPDD developed post-ERCP pancreatitis, a sig-
nificantly higher rate than those without JPDD (12.6%) (P =
0.043). The overall rate of CBD cannulation failure was also sig-
nificantly higher in patients with JPDD (9.9%) when compared
those without JPDD (5.3%) (P = 0.034). During the 2-yr follow
up period, 16.1% of all patients experienced at least one episode
of recurrent biliary stone disease. Specifically, recurrence rates
were significantly higher in patients with JPDD (22.5%) when
compared to JPDD-lacking individuals (11.3%) (P = 0.002). The
mean time to recurrence and the mean number of recurrences
did not vary significantly by JPDD status (Table 4). According to
the subtype of JPDD, recurrence rate were 37.5% (12/32) in type
1,31.3% (31/99) in type 2, 31.1% (28/90) in type 3, and it was not
statistically different (P = 0.783). Post-ERCP pancreatitis rates
were also not different according to the JPDD subtypes as fol-
lows; 9.4% (3/32) in type 1, 20.2% (20/99) in type 2 and 19.8%
(18/91) in type 3 (P = 0.360). However, cannulation failure rate
was higher in type 1 (7/32, 21.9%) than type 2 (7/99, 7.1%) and
type 3 (8/91, 8.8%) (P = 0.039).

Rates of bile duct stone recurrence according to the JPDD
presence and remnant gallbladder in individuals with
biliary stone disease (group I)

Of the 523 patients in group I, 207 (39.6%) underwent cholecys-
tectomy to prevent cholecystitis and 316 (60.4%) had gall blad-

Table 4. Rates of complications according to presence of JPDD in individuals with
biliary stone disease (group I)

Complications JP(E[)}D:ng%it)m JP(ED:PSZS;VG P value
Post ERCP pancreatitis 38 (12.6%) 41 (18.5%) 0.043"
Cannulation failure 16 (5.3%) 22 (9.9%) 0.034*
Recurrence of bile duct stones 34 (11.3%) 50 (22.5%) 0.002*
Time to recurrence (days) 298.7 £189.6 3194 £ 165.7 0.608
Numbers of recurrence 1.2+048 1.1 +£0.33 0.332

*Statistically significant.

No. of No. of JPDD patients by subtype Table 5. Rates of bile duct stone recurrence according to presence of JPDD and

Groups : L P :

Patients 1 2 3 remnant gallbladder in individuals with biliary stone disease (group I)
Group | 222 32 (14.4%)* 99 (44.6%) 91 (41.0%) Patients JPDD negative  JPDD positive 5\ o
Group I 28 1(36%  13(46.4%)  14(50.0%) (n=301) (h=222)
Group Il 15 0 (0%) 2 (13.3%) 3(86.7%) Gall bladder in situ (n = 316) 23/181 (12.7%) 28/135(20.7%)  0.064
Total 265 33(12.5%) 114 (43.0%) 118 (44.5%) Cholecystectomy (n = 207) 11/120 (9.2%) 22/87 (25.3%)  0.002*
*Prevalence of type 1 JPDD in group | compared to the group Il (P = 0.142). *Statistically significant.
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der in situ after ERCP. Bile duct stone recurrence was compared
whether JPDD positive or gallbladder in situ. No matter they
have gallbladder in situ or not, recurrence rates were higher in
JPDD positive group although statistical significance was shown
only in cholecystectomy group (Table 5).

DISCUSSION

The second segment of duodenum is the common site for di-
verticular disease, with most lesions classified as juxtapapillary
duodenal diverticula (JPDD) (3-5). Currently, duodenal diver-
ticula are considered that increase in prevalence with age and
are rare prior to the third decade of life. This relationship with
aging suggests that some form of degenerative process involv-
ing the local supporting structures result in the development of
JPDD. In the present study, the relative prevalence of JPDD was
significantly higher in elderly group and patients with JPDD
were, on average, 7 yr older than comparable JPDD-free indi-
viduals. These results strongly support the proposed relation-
ship between JPDD and aging.

Clinically, JPDD have been known associated with biliary
disease, as they are believed to contribute to sphincter of Oddi
dysfunction, bile flow disturbance and subsequent increase the
risk of ascending bacterial infections from the duodenum (13-
16). The relationship between bacteria and calcium bilirubinate
pigment stones now has been widely accepted that these bac-
teria play an important role in lithogenesis (17, 18). Van Basten
and Stockbrugger (15) reported the presence of concomitant bile
duct stones in 53% of patients with JPDD and 22% of patients
without JPDD. In the present study, the prevalence of JPDD was
also significantly higher among patients with biliary stone dis-
ease (42.4%) when compared with patients with other comor-
bid biliary diseases (16.3%) or healthy controls (18.8%). As such,
these results strongly suggest a causal relationship between
JPDD with biliary stone formation.

Although JPDD can be diagnosed via forward-view endosco-
Py, a proper examination of the true lesion morphology requires
side-view duodenoscopy. While several previous studies have
reported JPDD prevalence ranging from 5% to 27% (with an aver-
age of 17%) (19), most of these only included patients with bili-
ary disease. Moreover, no published data exist regarding the in-
cidence of JPDD in healthy people, as determined by side-view
duodenoscopy. In this study, the prevalence of JPDD in both
biliary stone disease patients and healthy controls were pretty
higher than that of other published data. It seems to be the re-
sult of close endoscopic observation to find even small divertic-
ula. To our knowledge, our study represents the largest study of
JPDD incidence among biliary stone disease patients and healthy
controls by side-view duodenoscopy that has been completed
to date.

Data from Van Basten and Stockbrugger (15) indicated that

http://dx.doi.org/10.3346/jkms.2012.27.7.772

bile duct dilatation is significantly more common in patients
with JPDD when compared with those without JPDD. However,
although CBD diameters were somewhat more dilated among
JPDD positive patients in our patient population, no significant
differences were identified between groups. Among the JPDD
subtype which was classified by proximity to the papilla, type I
JPDD, in which the major papilla is located within the divertic-
ulum, carrying a theoretically greater risk of biliary stone for-
mation and has been known as an independent risk factor of
stone recurrence (20). However, in this study, the distribution
of JPDD subtype between subject groups was not statistically
different, although type 1 JPDD was relatively more common
(14.4%) among biliary stone disease patients when compared
with patients with other co-morbid biliary diseases (3.6%). These
results suggest even type 3 JPDD can be risk factor of biliary stone
formation. Howevey, it is not clear how the type 3 JPDD, espe-
cially in smaller one, could affect the bile stone formation. With
regard to the complication in this study, only cannulation failure
rate was higher in type 1 JPDD than type 2 and 3. However, other
complications such as post-ERCP pancreatitis and stone recur-
rence rate were not different according to the JPDD subtype.

JPDD has been known as an independent risk factor for acute
idiopathic pancreatitis and post-ERCP pancreatitis (19, 21, 22).
Here, although JPDD positive patients had a significantly higher
incidence of post-ERCP pancreatitis, it is unclear whether these
cases of post-ERCP pancreatitis are directly related to the pres-
ence of JPDD itself rather than an associated technical difficulty
(e.g., a higher rate of cannulation failure). Although several pri-
or reports were unable to demonstrate any difference in can-
nulation failure rate (23), our data indicate that JPDD positive
patients have significantly higher rates of cannulation failure.

In several earlier studies, JPDD was identified an indepen-
dent risk factor for bile duct stone recurrence (24), and it was
predominant in type 1 JPDD (20). Results from the present study
also suggest that JPDD has a contributory effect on biliary stone
disease recurrence, as recurrence rates were significantly higher
in patients with JPDD (22.5%) when compared to JPDD-free
patients (11.3%). However, in this study, significant difference
was not found according to the types of JPDD. With regard to
cholecystectomy, recurrence rates were higher in both group of
gallbladder in situ and cholecystectomy when they have JPDD
and it was statistically significant in cholecystectomy group. This
result strongly supports the role of JPDD as a risk factor of bili-
ary stone disease recurrence. However, 2 yr of observation in
this study could be short to evaluate recurrence and have some
limitations to rule out residual stone. Furthermore, the influ-
ence of stone removal techniques - such as sphincterotomy or
papillary balloon dilatation - on the rates of recurrence was not
evaluated in the present study because of two techniques were
applied together not infrequently.

In conclusion, the frequency of JPDD was significantly high-
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er in patients with biliary stone disease than in patients with
other comorbid biliary diseases or healthy age-matched con-
trols. Among patients with biliary st one disease, a direct corre-
lation was observed between JPDD frequency and aging. Such
results strongly indicate that JPDD develops with aging and like-
ly predisposes patients to biliary stone formation. JPDD also
may substantially increase the risk of post-ERCP pancreatitis,
cannulation failure and biliary stone disease recurrence. Accord-
ingly, short term follow up for recurrence and prophylactic man-
agement of complication should be considered in patients with
concomitant JPDD and biliary stone disease.
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