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QHBS was performed 3 mo after the EST to assess the 
functional response to EST.

RESULTS: The analysis of characterist ics of the 
abdominal pain demonstrated that patients with common 
bile duct stone and definite SOD had a significantly 
higher score of symptomatic agreement with previously 
determined biliary-like pain features than patient 
groups of PCS without SOD and controls. In contrary, 
no significant differences were found when the pain 
severity scores were compared in different groups of 
PCS patients. In patients with definite SOD, EST induced 
a significant acceleration of the transpapillary bile flow; 
and based on the comparison of VASs obtained from the 
pre- and post-EST questionnaires, the severity scores of 
abdominal pain were significantly improved, however, 
only 15 of 35 (43%) patients became completely pain 
free. Post-EST severity of abdominal pain by VASs 
was significantly higher in patients with predominant 
dyspepsia at initial presentation as compared to those 
without dyspeptic symptoms.

CONCLUSION: Persistent GI symptoms and general 
patient dissatisfaction is a rather common finding after 
EST in patients with SOD, and correlated with the 
presence of predominant dyspeptic symptoms at the 
initial presentation, but does not depend on the technical 
and functional success of EST.
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INTRODUCTION
Sphincter of  Oddi (SO) dysfunction is thought to 
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Abstract
AIM: To characterize functional biliary pain and other 
gastrointestinal (GI) symptoms in postcholecystectomy 
syndrome (PCS) patients with and without sphincter of 
Oddi dysfunction (SOD) proved by endoscopic sphincter 
of Oddi manometry (ESOM), and to assess the post-
endoscopic sphincterotomy (EST) outcome.

METHODS: We prospec t i ve ly inves t iga ted 85 
cholecystectomized patients referred for ERCP because 
of PCS and suspected SOD. On admission, all patients 
completed our questionnaire. Physical examination, 
laboratory tests, abdominal ultrasound, quantitative 
hepatobiliary scintigraphy (QHBS), and ERCP were 
performed in all patients. Based on clinical and ERCP 
findings 15 patients had unexpected bile duct stone 
disease and 15 patients had SOD bi l iary typeⅠ. 
ESOM demonstrated an elevated basal pressure in 25 
patients with SOD biliary-type Ⅲ. In the remaining 
30 cholecystectomized patients without SOD, the liver 
function tests, ERCP, QHBS and ESOM were all normal. 
As a control group, 30 ‘asymptomatic’ cholecystectomized 
volunteers (attended to our hospital for general 
cardiovascular screening) completed our questionnaire, 
which is consisted of 50 separate questions on GI 
symptoms and abdominal pain characteristics. Severity 
of the abdominal pain (frequency and intensity) was 
assessed with a visual analogue scale (VAS). In 40 of 
80 patients having definite SOD (i.e. patients with SOD 
biliary typeⅠand those with elevated SO basal pressure 
on ESOM), an EST was performed just after ERCP. In 
these patients repeated questionnaires were filled at 
each follow-up visit (at 3 and 6 mo) and a second look 
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responsible for postcholecystectomy abdominal pain in 
up to 13% of  patients[1]. Endoscopic sphincter of  Oddi 
manometry (ESOM) is considered the gold standard for 
the diagnosis of  sphincter of  Oddi dysfunction (SOD)[2], 
and in patients with definite SOD (patients with elevated 
SO basal pressure and those with SOD biliary typeⅠ, i.e. 
clinical signs of  biliary obstruction due to SO stenosis), 
endoscopic sphincterotomy (EST) is regarded as the most 
definitive treatment. Initially, several controlled landmark 
studies have supported this therapeutical approach[3-5]; 
however in the majority of  these studies the primary end 
point was the general symptomatic improvement after 
EST, and no detailed analysis of  the global spectrum of  
the GI symptoms has been performed. Moreover, as we 
learned from a recent cohort study, although up to 69% 
of  the postcholecystectomy patients with definite SOD 
exhibited an overall symptomatic relief  after EST as 
compared with only 31% relief  in the sham control group, 
only 18% of  the responder patients became completely 
asymptomatic after EST[6]. In other words, regardless 
of  optimal diagnostic approach and therapy in patients 
with postcholecystectomy syndrome (PCS), a significant 
proportion of  these patients will never be completely 
asymptomatic. One explanation might be that similar to 
those patients with poor outcome after cholecystectomy, 
the presence of  dyspepsia and other GI symptoms before 
papillotomy may be continued after EST, and this might 
influence the overall outcome and patient satisfaction[7]. 
Another critical point could be that ESOM alone is an 
insufficient method for optimal patient selection for EST, 
and this might worsen the effectiveness. Therefore, the 
aims of  the present prospective study were to precisely 
characterize functional biliary pain and other GI symptoms 
in patients having PCS with and without SO motility 
disorders documented by ESOM and/or quantitative 
hepatobiliary scintigraphy (QHBS), and to assess the post-
EST outcome of  these symptoms.

MATERIALS AND METHODS
Patients
During the period of  year 2001-2005, we prospectively 
investigated 85 consecutive cholecystectomized patients 
referred to our endoscopy unit for ERCP because of  
suspected SOD (Figure 1). On admission, all patients 
completed our standardized and validated questionnaire on 
pain and GI symptoms. Liver function tests (LFTs) [ALAT, 
ASAT, alkaline phosphatase (AP), γGT, serum bilirubin], 
abdominal ultrasonography, upper GI endoscopy with 
antral biopsy to test H pylori, quantitative hepatobiliary 
scintigraphy (QHBS), ERCP and in the presence of  clear 
indication ESOM were performed in each patient with 
suspected SOD. Based on clinical data and ERCP results 
our patients were categorised by the Geenen and Hogan 
classification as follows: SOD biliary group typeⅠ, Ⅱ and 
Ⅲ. In order to prevent repeated ERCPs and reduce the 
post-procedure complication rate, we studied the presence 
of  delayed transpapillary bile flow (longer than 45 min) by 
QHBS instead of  measuring the ERCP contrast drainage 
time. In 15 of  85 patients an unexpected common 
bile duct (CBD) stone was detected on the ERCP, and 

therefore an EST and a stone extraction were completed 
immediately (CBD stone group). According to the elevated 
LFTs, abnormal QHBS and dilated bile duct on ERCP, 
15 of  85 patients were categorised as SOD biliary type 
I (SOD I group). In these SOD typeⅠpatients, an EST 
was performed just after the ERCP without ESOM. An 
EST was also performed in a further 25 patients with 
SOD biliary type Ⅱ or Ⅲ, accompanied with an elevated 
SO basal pressure (over 40 mm Hg) demonstrated on 
ESOM (ESOM positive SOD group). Finally, in 30 of  
85 patients a PCS without SOD was diagnosed (all of  
them belonged to SOD biliary type Ⅱ and Ⅲ), based on 
normal LFTs, normal ERCP and negative QHBS and/or 
ESOM (SOD negative PCS group) (Figure 1). As a control 
group, 30 ‘asymptomatic’ cholecystectomized volunteers 
(attended to our hospital for general cardiovascular 
screening and none of  them had been investigated earlier 
for postcholecystectomy symptoms) were also included 
in our study, and they filled our questionnaire repeatedly 
(cholecystectomized control group). In the control group, 
no further investigation was performed to diagnose 
functional biliary diseases for lack of  indication. 

In 40 of  80 patients having definite SOD (i.e., patients 
with SOD biliary typeⅠand those with elevated SO basal 
pressure on ESOM) an EST was performed just after 
ERCP (Figure 1). The frequency of  mild post-procedure 
pancreatitis was 14.8%, but no severe complication or 
procedure related death occurred. Thirty-five of  these 
40 patients were followed-up for up to 12 mo after the 
procedure. In these 35 patients repeated questionnaires 
were filled at each check-up (every 3-6 mo) and a second 
look QHBS was performed at the 3rd month after 
the procedure to assess the beneficial effect of  EST. 
Unfortunately 5 patients were dropped out from this arm 
of  the study, which was always due to poor patient co-
operation.

Before entering the study all patients were informed 
about the study, and all gave written informed consent. 
The study protocol was approved by the Ethica l 
Committee of  University of  Szeged and was in accordance 
with the Helsinki Ⅱ Declaration.

Our questionnaire consisted of  50 separate questions 
on personal data, symptom characteristics and severity of  
abdominal pain assessed with a visual analogue scale (VAS). 
The patients were asked to rate their pain frequency and 
intensity on two separate 100 mm scale with the margins 
of  “no pain at all” on the left and “continuous pain” on 
the right, vs “no pain at all” on the left and “worst possible 
pain” on the right, respectively. Patients were requested 
to mark on the VAS how frequent and intensive of  their 
abdominal pain. Severity scores of  abdominal pain were 
calculated by simple addition of  VASs of  frequency and 
intensity. Symptomatic characteristics of  abdominal pain 
were assessed further by six questions (four possible 
answers each), in which the localization, duration, type, 
connection with feeding, aggravating and relieving factors 
were precisely determined. According to the literature, 
biliary-type pains were initially defined as typically 
localized in the epigastrium or the right upper quadrant, 
with episodes of  steady pain that lasts more than 15-30 
min, maybe aggravated by food or fatty food and relieved 



after spasmolytics or due to low-fat diet. Other possible 
answers in this part of  our questionnaire were focused to 
characterize possible symptoms of  non-biliary diseases 
such as acid related disorders, dysmotility type dyspepsia, 
and radiating pain stemming from the thoracic or lumbar 
zygapophysial joints, i.e. facet syndrome. These abdominal 
pain characteristics were then scored by counting the 
cumulative number of  the affirmative patient answers that 
precisely matched with previously described definitions of  
biliary-type pain.

 There were fur ther 28 questions on dyspeptic 
symptoms, and each of  them was assessed by VAS of  
frequency and intensity in a similar manner as described 
above. In this part the patients were asked whether they 
were bothered by heartburn, acid regurgitation, early satiety, 
bloating and abdominal distension, nausea, vomiting, 
vomiting of  bile, flatulence, borborygmus, diarrhea, 
constipation, intermittent constipation and diarrhea, 
anorexia and weight loss. The duration of  symptoms 
and the relation to time of  previous cholecystectomy 
were also determined. The next section aimed to detect 
psychological vulnerability and neurotic symptoms and 
consisted of  separate questions on psychosomatic and 
neurotic symptoms, with yes/no category answers. 
Psychological vulnerability was also scored by counting the 
cumulative number of  affirmative answers. Some previous 
points of  medical history, such as pancreatitis and alcohol 
consumption were also noted. 

Statistical analysis
For statistical evaluation the Kruskal-Wallis followed 
by the Mann-Whitney U tests (quantitative variables) or 
the chi-square tests (qualitative variables) were applied. 
Significance was achieved at P < 0.05. All results are given 
as mean, standard error and standard deviation.

QHBS was performed with our standard technique 
as it was published and validated earlier[8] and was strictly 
performed in a few days before any invasive procedure. 
Time-to-peak (Tmax) and half-time-excretion (Thalf) 
parameters were calculated over the liver parenchyma 
(L), hepatic hilum (H) and common bile duct (C). The 
duodenal appearance time (DAT) was also measured. 
ESOM was performed with the application of  the standard 
station pull through manometric technique[8]. ESOM 
recording was considered abnormal in cases demonstrating 
an elevated SO basal pressure (over 40 mm Hg, lasting 
more than 30 s). 

RESULTS
Analysis of  the characteristics of  abdominal pain 
demonstrated, that in patients with CBD stone, SOD I and 
ESOM positive SOD there was significantly higher score 
of  symptomatic agreement with the previously determined 
biliary-type pain features than in patient groups with SOD 
negative PCS and controls (Figure 2). Interestingly, patients 
with definite SOD (i.e., SOD I and ESOM positive SOD) 
had exactly similar biliary pain characteristics compared 
with patients with CBD stone disease. However, most of  
our patients with SOD negative PCS had atypical pain and 
symptom presentation.

When the severity scores of  abdominal pain at 
presentation were analysed, all patient groups (CBD 
stone, SOD I, ESOM positive SOD, and SOD negative 
PCS) had significantly higher pain severity than the 
cholecystectomized controls (Figure 3). In fact, the severity 
level of  abdominal pain in SOD negative PCS patients 
was similar to that in patients having organic disorder 
such as CBD stone or SODⅠ. Therefore, in contrast to 
symptomatic characteristics, the severity of  abdominal pain 
had no diagnostic value in differentiating patients with and 
without SOD. 

Based on the analysis of  our questionnaire, in 40 
patients with definite SOD (SODⅠpatients and ESOM 
positive patients) a higher prevalence of  dyspeptic 
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Figure 1  Flow chart of our patient selection and diagnostic strategy.
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Figure 2  Abdominal pain characteristics in different postcholecystectomy patient 
groups based on the results of our questionnaire. Note that significant match of 
symptom characteristics with the predefined biliary type pain observed predominantly 
in patients with common bile duct stone and in patients with definite SOD. aP < 0.05 
vs SOD negative PCS and controls.
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symptoms associated with biliary-pain was found as 
compared to controls (Figure 4). The most prevalent 
dyspeptic symptom was early satiety and bloating, 
followed by heartburn, regurgitation and nausea or 
vomiting. Although there was an obvious tendency of  
higher dyspeptic scores in definite SOD patients, none 
of  the separate symptom scores reached the level of  
significance as compared to cholecystectomized controls. 
The prevalence of  antral gastritis and Helicobacter infection 
was similar in patients with definite SOD versus in patients 
with SOD negative PCS: 77% and 27% vs 87% and 25%, 
respectively. No statistical difference was detected between 
these groups, indicating that dyspeptic symptoms had no 
relation to antral predominant gastritis or H pylori infection 
in these cholecystectomized patients. 

Thirty-five out of  40 patients with definite SOD (SOD
Ⅰand ESOM positive) were followed up after EST with 
QHBS and a repeated questionnaire. The median follow 

up time was 7.5 mo. When the post-EST results of  QHBS 
were compared to the baseline QHBS study (before 
EST) we detected significant acceleration of  all measured 
quantitative scintigraphic parameters corresponding to 
both hepatic secretion and transpapillary bile flow (Figure 
5). As expected, the EST induced acceleration of  the 
transpapillary bile flow caused a dramatic improvement in 
the parameters of  CBD emptying (Tmax and Thalf), and 
also the DAT. Based on the comparison of  VASs from 
the pre- and post-EST questionnaires, an impressive and 
highly significant improvement in the severity scores of  
abdominal pain was established (Figure 6), which was an 
obvious demonstration of  the therapeutic benefit of  EST 
in these patients with definite SOD. It must be stressed 
that despite homogenous improvement of  biliary pain 
after endoscopic therapy, only 15 of  35 patients became 
completely free of  pain after EST.

Finally, we categorized our patients based on initial 
presentation of  dyspeptic symptoms into two groups: 
no or minimal dysmotility in 20 patients (less than 50% 

Figure 3  Severity of abdominal pain (sum of frequency and intensity) determined 
by VAS in different postcholecystectomy patient groups. Note that patients with 
postcholecystectomy pain syndrome but without any objective signs of SOD 
(including negative ESOM/QHBS) have severity scores equivalent to those with 
common bile duct stone disease. aP < 0.05 vs control.
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Figure 4  Comparison of the severity of dyspeptic symptoms (sum of frequency 
and intensity) determined by VAS in patients with definite SOD and in 
postcholecystectomy controls. Note that in patients with definite SOD, dyspeptic 
symptoms were rather frequent coexisting symptoms accompanied with typical 
biliary pain, although no significant differences detected as compared to 
“asymptomatic” cholecystectomized controls.
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Figure 5  Effect of endoscopic sphincterotomy on the quantitative parameters of 
hepatobiliary scintigraphy in patients with definite SOD. Note that all parameters 
depicts significant improvement of the transpapillary bile flow after papillotomy. aP 
< 0.05 vs before EST.
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Figure 6  Dramatic and significant symptomatic improvement of patients with 
definite SOD determined by the comparison of severity scores (sum of frequency 
and intensity) of abdominal pain before and after papillotomy documented on the 
questionnaires (VAS). aP < 0.05 vs before EST.
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of  total dysmotility scores according to the baseline 
questionnaire), and severe dysmotility in 15 patients (more 
than 50% of  total dysmotility scores on the baseline 
questionnaire). Interestingly the severity of  dyspeptic 
symptoms before EST was significantly correlated with 
the symptomatic failure of  endoscopic therapy. In fact, we 
have demonstrated that post-EST severity of  abdominal 
pain based on VASs was significantly higher in those 
patients with predominant dyspepsia at initial presentation 
as compared to those without dyspeptic symptoms 
(Figure 7). This difference in the post-EST outcome was 
not induced by possible endoscopic technical problems 
or patient-to-patient variation of  the completeness of  
EST, since the analysis of  post-EST QHBS parameters 
demonstrated no significant differences of  these patient 
groups (Figure 8). No statistical differences were found 
in the prevalence of  gastritis and H pylori infection 
between patients with no or minimal versus predominant 
dysmotility scores: 80% and 26% versus 64% and 27%, 
respectively. In fact, patients with predominant dysmotility 
scores had a lower frequency of  antral gastritis detected by 
upper GI endoscopy.

Although there was a tendency for higher psychogenic 
vulnerability in those patients with definite SOD (SOD
Ⅰand ESOM positive SOD groups), no significant 
differences were detected when the results of  patients were 
compared to asymptomatic cholecystectomized controls or 
those with CBD stone. Interestingly, the highest scores of  
symptom-stress association was detected in those patients 
belonged to the ESOM positive SOD group, but the 
patient population was not large enough to reach the level 
of  significance.

DISCUSSION
Historically, transduodenal biliary sphincteroplasty with 
transampullary septoplasty has been recommended for 
the therapy of  SOD with a reported symptomatic benefit 
in 60%-70% of  patients during a 1 to 10 years’ follow-
up[9]. Because of  better patient tolerance, lower cost and 
less long-term re-stenosis endoscopic therapy has widely 
replaced surgical therapy. According to recent follow-up 
studies, EST produced a symptomatic relief  in 55%-93% 
of  patients with SOD and elevated SO basal pressure 

documented on ESOM[10-13]. This wide variation in 
therapeutic response after EST may reflect variations in 
patient groups treated, but more importantly, differences 
in criteria used to determine the benefit. Only a few studies 
evaluated the percentage of  improvement after EST in 
patients with SOD[10,13], but most studies in the literature 
have applied only qualitative endpoints of  symptomatic 
relief[3-5,11,12]. In the present study, we analysed the effect 
of  EST on the severity scores of  abdominal pain assessed 
by VAS, which demonstrated a homogenous and highly 
significant improvement in severity scores after EST in 
patients with definite SOD. In contrary, only 43% of  these 
definite SOD patients became completely pain free after 
EST. Similar to the findings of  Linder et al[6], our study 
clearly demonstrates that although EST does evoke a pain 
score reduction, complete pain relief  is a relatively rare and 
fortunate outcome in these postcholecystectomy patients. 
This may be explained by the fact, that similar to patients 
with irritable bowel syndrome and other chronic functional 
pain syndromes of  GI tract, the pathogenic mechanism of  
pain in SOD patients is more complex. Dysmotility of  the 
SO is probably only one of  the pathogenic components 
that are frequently accompanied by abnormalities of  
central nervous system, such as visceral hyperalgesia and 
hypersensitivity of  the sensory receptors. 

QHBS is a useful non-invasive method in the diagnosis 
of  SOD by visualizing the consequent partial biliary 
obstruction, and according to some recent data, there 
is a highly significant correlation between SO basal 
pressure and quantitative parameters of  transpapillary 
bile emptying[8,13]. Although the equality of  QHBS and 
ESOM is not generally accepted in the literature[14] due 
to problems in reproducibility and lack of  standardized 
methodology of  QHBS, it is obvious that QHBS is an 
optimal non-invasive screening method to assess the 
presence of  impaired transpapillary bile flow in SOD 
patients. Recently, some studies unexpectedly stated 
that in a certain postcholecystectomy patient population 
abnormal QHBS is a better predictor for favourable post-
EST outcome than abnormal ESOM[13,15]. QHBS has 
obvious advantages as compared to the traditional ERCP 
contrast drainage time, as it is cheaper, non-invasive, 
less time-consuming and prevents unnecessary repeated 
ERCPs in that patient group, which has an inherent high 

Figure 7  Effect of the severity of the concomitant dyspeptic symptoms in patients 
with biliary-type pain and definite SOD on the post-papillotomy outcome. aP < 0.05 
vs those without dyspeptic symptoms.
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risk of  post-ERCP complication[16]. Therefore, we suggest 
a new modified non-invasive SOD classification strategy, 
where patients must have an adequate biliary pain history, 
such as our validated questionnaire[17], some relevant LFTs, 
a QHBS to study bile flow, and an MRCP or endoscopic 
US to measure bile duct diameter. Based on these data 
one could be able to classify SOD patients similarly to the 
original Milwaukee system, but without ERCP and post-
ERCP complication.

Although it is rarely mentioned and applied, QHBS 
is also applicable in the follow-up of  SOD patients, to 
demonstrate the acceleration or normalization of  the 
transpapillary bile flow after EST[13,18-20]. Similar to the 
study of  Corazziari et al, in the present study we proved a 
significant acceleration of  all quantitative parameters of  
QHBS after EST in definite SOD patients as compared 
to the initial study before ERCP. Interestingly, there was 
no correlation between the patient general symptomatic 
improvement or satisfaction and the normalization or 
improvement in QHBS parameters. Therefore, it seems 
that there is a patient subpopulation with definite SOD 
and having biliary pain accompanied with predominant 
dyspeptic symptoms, which has poor therapeutic response 
after EST and therefore a general dissatisfaction with 
endoscopic therapy, despite an effective and complete 
EST (normalization of  transpapillary bile flow on QHBS) 
performed. 

It has been demonstrated by surgical studies, that pain 
after cholecystectomy was significantly correlated with 
the concurrent presence of  symptoms of  dysmotility and 
dyspepsia[7]. Similarly, our current results demonstrated 
that post-EST intensity of  persistent pain in patients with 
definite SOD was significantly more severe in the patients 
with predominant dyspepsia at the initial presentation. 
Interestingly, there was no correlation between dysmotility 
and dyspeptic symptoms and the prevalence of  antral 
gastritis or Helicobacter co-infection in these patient groups. 
In comparison to the public data of  the general population 
in Hungary, our patients had a higher prevalence of  antral 
gastritis but a lower prevalence of  H pylori infection. As a 
possible explanation, we may consider that duodenogastric 
bile reflux is a significant cause of  gastritis in these 
postcholecystectomy patients, which might also partially 
prevent H pylori colonization[21]. Whether patients having 
postcholecystectomy pain are more sensitive to dysmotility 
and dyspeptic complaints, or they are dyspeptic in origin 
is unclear. Some studies suggested that the mechanism 
of  dyspeptic symptoms after cholecystectomy might be 
related to the increased duodenogastric reflux[22]. However, 
the effect of  EST on the volume of  duodenogastric reflux 
is unclear.

In conclusion, EST evokes a significant improvement 
of  pain severity scores in all patients with definite SOD 
(selected by ERCP or ESOM), but only 43% of  these 
patients became pain free. Persistent gastrointestinal 
symptoms and general patient dissatisfaction are rather 
common findings after EST, and correlated with the 
presence of  predominant dyspeptic symptoms at the 
initial presentation, however, they do not depend on the 
technical and functional success of  EST. Application of  
a validated questionnaire at the patient selection for EST 

and the follow up can be extremely useful in all patients 
having postcholecystectomy syndrome. 
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