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INTRODUCTION

Diverticula of digestive tract are usually seen in the

Background: Although duodenal diverticula are associated with less frequent
pathology than the colonic diverticula in the large intestine, their periampullary
position may have significant clinical implications. The aim of the study was to
identify any possible correlation between the type of localisation of the major
duodenal papilla, duodenal diverticula, and some particular clinical issues.
Materials and methods: In total, 628 patients (408 females and 220 males, aged
21-91 years), who underwent endoscopic retrograde cholangiopancreatography
were included in this study. The patients were divided into two groups: a study
group comprising 66 (10.5%) patients with periampullary position of diverticula
(group A), and a control group comprising 562 (89.5%) patients without diver-
ticula (group B).

Results: A duodenal diverticulum was diagnosed in the periampullary position
in 66/628 (10.5%) patients: 41 women (aged 52-91 years) and 25 men (aged
54-83 years).

Conclusions: Three types of localisation were observed for the major duodenal
papilla with regard to the diverticula, with the most common type being next to
each other (type lll). In patients with diverticula, similar frequencies of gallstone
occurrence are observed in men and women. Patients with papilla in the divertic-
ulum who underwent cholecystectomy are more prone to develop lithiasis. (Folia
Morphol 2021; 80, 1: 106-113)
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diet, low physical activity and chronic constipation.
Furthermore, the incidence of diverticula increases

large intestine. They form “baggy intestine pouches”
extending beyond the colonic wall. Diverticula have
been shown to develop in response to increased
pressure inside the intestinal lumen, weakness of the
muscular membrane of intestine, a fibre-deficient

with age [4, 21]. Two types of diverticulum have been
recognised: true diverticula, caused by developmental
disorders following the deformation of all layers of
the intestine wall, and spurious diverticula, formed
only by the mucous and submucous membrane; the
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latter resemble hernias and develop in spots with
decreased wall resistance [19, 21].

Duodenal diverticula (DD) are less frequently
seen but are of significant importance, especially
when they are located in close proximity to the
major duodenal papilla (MDP). They are the sec-
ond most common morphological pathology of
the digestive tract after the colonic diverticula. This
common entity was first described by Chomel in
1710 [see 32]. Their prevalence in particular pop-
ulations ranges from 5% to 32.8% and has no sex
predilection [3, 4, 19-21, 29, 32].

Duodenal diverticula are usually detected inci-
dentally in patients during endoscopic retrograde
cholangiopancreatography (ERCP) [4, 12, 15, 18, 24,
25, 34, 41, 43]. Congenital or true diverticula are
rare, contain all layers of the duodenal wall, and may
be subdivided into intraluminal and extraluminal
forms [17, 32]. Intraluminal DD, first observed by Sil-
cock in an autopsy specimen in 1885, are postulated
to be secondary to congenital webs or membranes
formed during the recanalization stage of the duo-
denal lumen after the seventh week of gestation —
incomplete canalisation of the lumen. Extra-luminal
duodenal diverticulum is a herniation acquired from
a defect in the bowel wall due to entrance of vessels.
The diagnosis in the literature has been almost exclu-
sively based on the pathognomonic a barium-filled
sac surrounded by a narrow radiolucent line entirely
within the duodenum. The acquired or false type is
more common, and is formed by protrusion of the
mucosa, muscularis mucosa, or submucosa through
a focal weakness in the duodenal wall. This is usually
near blood vessels, the pancreatic duct, and the
common bile duct [17, 32]. Spurious DD are mainly
found next to the major duodenal ampulla, where
they are associated with the healing of ulcerations
in this area [20].

Duodenal diverticula are typically observed in
patients older than 40 years old and their frequen-
cy increases with advancing age. Their formation is
associated with the progression of duodenal motility
disorders. The main underlying aetiologies for this
defect are believed to be increased intraduodenal
pressure and the progressive weakening of the in-
testinal smooth muscles. Diverticula are frequently
asymptomatic, but they may be a cause of consider-
able morbidity [6, 14, 15, 32, 33].

Duodenal diverticula rarely cause any specific
symptoms. A feeling of fullness or nausea may appear,
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as well as postprandial pain related to the stretching
of the large diverticula by the lingering chyme. These
symptoms are often mistaken with signs of peptic
ulcer disease [6]. However, DD may be of major clinical
importance, especially when they are located close
to the MDP [22, 24]. A few reports have proposed
an association between the position of the MDP
in the diverticulum and an increased frequency of
bile duct disease, especially lithiasis and pancreatitis
[3,4,9,16, 18, 19, 21, 36, 38, 39].

Although DD are usually asymptomatic and dis-
covered incidentally in patients during ERCP, DD can
be associated with various pathological conditions
such as common bile duct obstruction, pancreatitis,
perforation, bleeding, and in rare cases, carcinoma
[1-3, 8, 27, 30].

The aim of the study was to evaluate the frequency
of MDP in the duodenal diverticulum with regard
to diverticula characteristics, patient demographics,
and the frequency of bile duct lithiasis, as well as of
other pathologies or specific complaints. This data
was approved by the ethics committee of the Medical
University of Lodz (NR RNN/186/12/ KE).

MATERIALS AND METHODS

This study was designed in a retrospective manner.
Initially, 650 adult patients (421 women and 229
men), hospitalised in the Department of Digestive
Tract Diseases Medical University of Lodz between
2010 and 2014 were evaluated for inclusion in the
study. All individuals underwent an ERCP due to the
following medical indications: clinical and biochem-
ical features of jaundice, bile duct inflammation,
severe gallstone, pancreatitis and suspected malig-
nancy of the MDP, biliary ducts or pancreas, as in
other hospitals [4, 10, 29]. Other indications in this
group were based on previous ultrasonography and
computed tomography examinations.

Twenty-two patients were excluded from the eval-
uated group because of cholangiocarcinoma and
pancreatic cancer. Finally, 628 patients (408 women
and 220 men), aged 21-91 years were included in
the study (Table 1). Written informed consent was
obtained from all patients who underwent ERCP.

During ERCP, the duodenal papilla was identified
and catheterised. The bile duct was contrasted with
a non-ionic contrast agent (Ultravist) and an X-rh
ERCPay image was taken.

Among patients diagnosed with ERCP, the pres-
ence of stones in the biliary ducts or/and concre-
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Table 1. Demography of examined patients

Gender Demography
Patients with Patients without
diverticulum diverticulum
N % BMI N % BMI
Female 41 621 3105 367 653 30=x=05
Male 25 379 29+05 195 347 21+05
Total 66 562

BMI — body mass index

tions in the gallbladder was recognised as primary
choledocholithiasis; however, among those who had
undergone cholecystectomy, choledocholithiasis in
the biliary ducts was recognised as secondary [29].

The duodenal diverticulum was diagnosed as
a depression of the intestine mucous membrane
deeper than 5 mm.

The study population was divided into two groups:
a study group comprising 66 patients (10.5% of the
initial group) with periampullary position of divertic-
ula (group A), and a control group comprising 562
(89.5%) patients without diverticula (group B).

The classification proposed by Boix et al. [4] was
used to estimate the position of the duodenal major
papilla in patients with the diverticula in the periamp-
ullary position. Three localisation types were identified
for the major duodenal papilla: type | — MDP situated
inside a diverticulum (centrally or at its internal edge),

type Il — MDP located between two diverticula, and
type Il — MDP situated 3 cm from a diverticulum,
or at its external edge. All incidences were classified
as type |, Il or lll, and the results for group A were

compared with those for group B at ERCP.

Statistical analysis

Statistical analysis was performed using Statistica
12.0 software (Statsoft, Cracow, Poland). P < 0.05
was considered significant. The y? test was employed
to compare nominal data between two groups of
patients divided according to the presence of a du-
odenal diverticulum.

RESULTS

Patient characteristics

Among 628 examined patients, the presence of
at least one diverticulum in the area of the MDP was
detected in 66 patients, and these were assigned to
group A (10.5%). Within group A, 41 (62%) subjects
were women, aged 52-91 years, and 25 (38%) were
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43.9%

L1 Papilla in diverticulum (22.7%)
1 Papilla beetwen two diverticula (33.3%)
3 Papilla in the area of diverticulum (43.9%)

Figure 1. Location of major duodenal papilla in the area of the
diverticulum.

men, aged 54-83. Similarly, in group B were 367/562
(65.3%) women and 195/562 (34.7%) men. The differ-
ence between the number of women in group A and
B was not significant (p = 0.6083). The majority of
patients in group A (84.8%) and B (81.9%) were over
the age of 60. The difference between these patients
of the two groups was not significant (p = 0.5416).

DD and MDP

Of the MDP localisations, the most common was
type Ill, i.e. where the MDP was situated next to
the diverticula or at its external edge, which was
observed in 29/66 cases (43.9%). This was followed
by type Il, i.e. where the MDP was located between
two diverticula, observed in 22/66 cases (33.3%), and
then type |, i.e. where the MDP was situated inside of
the diverticula, in 15/66 cases (22.7%). Types Il and ll|
together were named as the juxtapapillary positions
of the MDP (Fig. 1).

Juxtapapillary MDP was present significantly more
often in woman (28/41; 68.3%) than in men (9/25;
36%; p = 0.002). No significant difference in diver-
ticulum location was observed with regard to age
(p = 0.3486).

DD and clinical considerations

In 38/66 (57.5%) patients with diverticulum, biliary
stones were detected with ERCP, and were removed
during the same procedure. Only in 1 case was the
size of the bile stone too large to be removed and the
patient referred to surgery. Bile duct stones occurred
less frequently in group B (262/562; 46.6%) than in
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group A (38/66; 57.5%); however, the difference was
not significant (p = 0.0918; Fig. 2).

Biliary lithiasis was therefore detected in 262 cas-
es in patients without diverticula: 192/367 (52.3%)
women and 70/195 (35.9%) men. In this group, the
frequency of choledocholithiasis was significantly
higher in women then in men (p = 0.002).

In contrast, no such significant difference in biliary
lithiasis frequency was observed between male and
female participants with the duodenal papilla locat-
ed near the diverticulum: 25/41 (60.9%) women vs.
13/25 (52%) men (p = 0.646).

Primary choledocholithiasis was detected in
28/66 (33.3%) patients of the whole of group A,
and in 240/562 (42.7%) of the whole of group B
(p = 0.1536). However, among the patients with
lithiasis, 28/38 (73.6%) from group A and 240/262
(91.6%) from group B suffered from primary chole-
docholithiasis. The difference between these groups
was statistically significant (p = 0.0115).

Of the patients with choledocholithiasis, addition-
al gallbladder stones were detected in 4/28 (14.3%)
in group A, and 36/240 (15%) in group B.

Secondary choledocholithiasis was found in 10
patients from group A and 10 (26.3%) with lithiasis.
In group B, it was identified in 22 of all 562 (3.91%)
patients or 22 of the 262 (8.4%) patients with lithiasis.
The difference between these groups was significant
(p = 0.0184).

DD and clinical complications

A small number of complications such as bleeding
were observed in the elderly patients (3/66; 4.5%).
Pancreatitis was not observed.

Of the 66 patients with duodenal diverticulum,
12 (18.7%) individuals required prosthesis implanta-
tion into bile ducts due to incomplete stone evacua-
tion. Among the 562 patients with the major duode-
nal papilla in the normal position, 141 (25%) required
the prosthesis. The difference was not significant
(p = 0.291; Fig. 3).

Similar proportions of patients from group A
(40/66 subjects; 60.6%) and group B (333/562 sub-
jects; 59%) underwent endoscopic papillotomy
(p = 0.8323; Fig. 4).

In 21 of the 66 (42.2%) examined patients with
diverticula, no other pathology was detected. It can
be assumed that symptoms like pain and jaundice
in this group were only caused by the presence of
diverticula. However, the type of position of the diver-
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57.5%
46.6%

Patients with diverticulum  Patients without diverticulum

Figure 2. Frequency of lithiasis in patients with diverticulum, and in
patients without diverticulum.
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20+
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25.0%

10 18.7%

Patients with diverticulum  Patients without diverticulum

Figure 3. Frequency of prothesis of the bile duct.

61.0

60.5

60.0
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59.5+
60.6%

59.0

58.5 59.0%

Patients with diverticulum  Patients without diverticulum

Figure 4. Frequency of endoscopic papillotomy.

ticulum was not connected with increasing frequency
in any specific complaints.

DISCUSSION

The incidence of DD ranges between 5% and
32.8% with the most common localisation being in
the area of the MDP [4, 10, 20, 26]. Boix et al. [4]
reports the frequency of periampullary diverticulum
to be 32.8%, while Zoepf et al. [44] reports 12%,
which is similar to our findings.
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Table 2. The three types of papilla’s location with respect to periampullary diverticula

Authors Total (n) Type | (%) Type Il (%) Type 11l (%)
Boix et al. [4] 131 49% 30.5% 19.8%
Chandy et al. [7] 200 14% 17% 70%
Katsinelos et al. [15] 107 14% 12% 14%
Ozogul at al. [31] 249 41.3% 41.7% 17%
Yildirgan et al. [41] 51 52% 37.3% 9.8%
Zippi et al. [43] 77 28.6% 46.7% 24.1%
Present study 66 22.1% 33.3% 43%

The prevalence of DD increases with patient age.
Our present findings indicate the majority of patients
with duodenal diverticulum to be over 60 years old,
which is confirmed by previous studies [21, 26, 29,
31]. Accordingly, roughly 40% of DD cases were found
in patients aged 70 to 79 years [4, 7, 10, 37]. This
relationship with advancing age suggests a degener-
ative process involving local supporting structures as
an additional factor in the pathogenesis of DD [10].
This process may interfere with biliary drainage by
establishing an unfavourable pressure gradient across
the biliary tracts or by contraction of the duodenal
wall and bile duct sphincter, thus obstructing the flow
[10, 12]. In the case of secondary inflammation, the
common bile duct can be obstructed by a juxtapap-
illary duodenal diverticulum filled with a food bezoar
[24]. In turn, this may contribute to stasis in the biliary
and pancreatic ductal systems, thereby promoting
infection and increasing lithiasis [10, 23]. In most
cases, DD are asymptomatic and are detected only
by chance during ERCP examination [4, 19, 25, 28].
However, when symptoms occur, they often coexist
with pathology in the hepato-pancreatic area.

Many authors consider DD to be a risk factor for
choledocholithiasis and relapsing lithiasis [4, 8, 9, 11,
14, 18, 21, 25, 29, 40, 42]. Lithiasis tended to occur
more frequently among patients with DD than in pa-
tients with the major duodenum in normal location.
There are only a few reports on the role of diverticula
in the pathogenesis of choledocholithiasis [3, 11, 19,
22, 33]. However, several hypotheses have been put
forward to explain the observed higher incidence of
biliary stone formation in the presence of DD. First,
it was proposed that dysfunction in the sphincter of
the common bile duct can lead to lithiasis by causing
the reflux of pancreatic fluid and intestinal content.
Second, itis possible that diverticula cause the sphinc-
ter to spasm, thereby increasing biliary duct pressure
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that may in turn produce jaundice and cholangitis, as
well as increase the chance of biliary stone formation.
Finally, DD can compress the distal part of the common
bile duct, causing functional biliary stasis [2, 5, 35].

Our present findings indicate a correlation be-
tween gender and choledocholithiasis only in the
control group. In the study group, the frequency of
lithiasis was similar in both sexes. The most common
location of MDP in relation to the diverticulum was
type 11l (43.9%), which is inconsistent with the reports
of other authors (Table 2).

However, our findings are only confirmed by those
of Zippi et al. [43]. So, the present study revealed that
published data on the prevalence of papilla location
with respect to DD is contradictory. This may be due
to differences in the criteria used for classifying the
position of the duodenal papilla and DD. For exam-
ple, in contrast to all other articles, Katsinelos et al.
[15] define type Il as the intradiverticular position,
i.e. papilla located between two adjacent diverticula
[4,7,15, 31, 41, 43].

In our research, bile duct stones occurred less
frequently in group B than in group A; however, the
difference was not significant (p = 0.0918).

Primary choledocholithiasis was detected less fre-
quently in patients from group A than from group B
(p = 0.1536). However, a significantly greater pro-
portion of the patients with lithiasis from group A
(73.6%) suffered from primary choledocholithiasis
than from group B (p = 0.0115). Various other stud-
ies, including Tham and Kelly [37], report the greatest
percentage to be among patients in whom chole-
docholithiasis was accompanied by cholecystolithi-
asis [3, 24, 43, 44]. Similarly, in our study secondary
choledocholithiasis was found in 26.3% patients with
lithiasis in group A, “and in 8.4% of patients with
lithiasis in group B. The difference between these
groups was significant (p = 0.0184).
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Our findings confirm a strong association between
bile duct stones and DD. This is present both in sub-
jects with common bile duct stones as primary chole-
docholithiasis and as secondary choledocholithiasis
among patients with lithiasis in group A and group B.
However, this difference was not significant between
patients with lithiasis of both groups compared with
all patients of both groups.

Consistent with our findings, Li et al. [23] also
report a particularly close correlation between DD and
choledocholithiasis after cholecystectomy.

A recent study by Bruno et al. [5] confirmed an
association between diverticula and choledocholith-
iasis, cholangitis and common bile duct dilatation in
an endoscopic ultrasound study of the prevalence of
DD. In addition, no significant association was found
between the presence of DD and acute, recurrent or
chronic pancreatitis, as in the present study.

Khan et al. [17] present a case of Lemmel’s syn-
drome, defined as obstructive jaundice, caused by DD
in absence of choledocholithiasis or tumour[1, 13, 14].
Diagnosing Lemmel’s syndrome is often challeng-
ing; to avoid delays in diagnosis and management,
a side-viewing endoscope is used on patients with DD
during ERCP. This approach is considered to be the
gold-standard diagnostic test and diverticulectomy
remains the standard of care.

The most frequent complications associated with
ERCP are bleeding and severe acute pancreatitis
[3, 4, 8, 25, 29]. The presence of a diverticulum did
not affect the frequency of ERCP complication, which
indicates that the location of the papilla close to
the diverticulum does not hinder its catheterisation.
In 31.8% patients with the papilla located near to
the diverticulum, no other pathology was detected,
which could explain the occurrence of the ailments
reported by our patients. Chiang et al. [9] report
a lower percentage of such patients (11%). However,
unlike previous studies, our findings indicate that
the type of diverticulum was not associated with
the frequency of any specific complaints.

Limitations of the study

The present study has one key limitation: it was
not possible to exclude the likelihood of the presence
of microlithiasis among some of the patients.

CONCLUSIONS

Gallstones were more common in the group of
patients with periampullary diverticula than in the
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control group; however, the difference was not sig-
nificant. In patients with diverticula, this frequency
is similar in men and women.

In patients with diverticula, the most common
localization of the diverticulum is next to the major
duodenal papilla (type 1lI).

Duodenal diverticula can have a significant influ-
ence on the frequency of pathologies, especially in
the area of the bile duct. Patients with papilla in the
diverticulum who underwent cholecystectomy were
found to be more prone to developing lithiasis.

Itis possible that in the presence of DD, bile build-
up and thickening may possibly lead to the develop-
ment of gallstones and biliary duct stones.

The results also suggest that the presence of DD in
the area of major duodenal papilla, accompanied by
choledocholithiasis, is similar in both sexes; however,
the type of diverticulum is not related to the incidence
of any specific complaint.
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