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Abstract

AIM: Common bile duct microlithiasis (CBDM) is found
in majority of patients with acute biliary pancreatitis
(ABP) and no CBD stones in fluoroscopy during urgent
ERCP. It is unclear, however, weather CBDM is a cause
or the result of the disease. This prospective study
was done to investigate the presence and density of
CBDM in patients with ABP, when endoscopic
retrograde cholangiopancreatography (ERCP) was
done in different periods from the onset of the disease.

METHODS: One hundred fifty one consecutive patients
with ABP and no CBDS on ERCP, performed as an
urgent (<24h of admission) procedure, (101 - with
gallbladder stones, 50 post-cholecystectomy patients),
treated during last 4 years were prospectively included
to the study. The presence and density of CBDM
(cholesterol monohydrate crystals-CMCs and calcium
bilirubinate granules-CBGs) in bile collected directly
from common bile duct during ERCP was prospectively
calculated according to Juniper and Burson criteria.
High density of crystals was considered,when we found
>10CMCs and/or >25 clusters of CBGs on 1 slide.

RESULTS: CBD microlithiasis was present in given
number of patients: on d1-30/34 (88.2%), on d2 41/
49 (83.7%), on d3-23/33 (69.6%), on d4-7-24/35
(68.6%) [P for trend=0.018]. In patients with CBD
microlithiasis the high density of crystals was observed
in given number of patients:on d1-27/30 (90%), on
d2-34/41 (82.9%), on d3-18/23 (78.3%), on d4-7-
16/24 (66.7%)[P for trend=0.039].

CONCLUSION: In patients with ABP and no CBDS on
ERCP, CBD microlithiasis is observed in the majority of
patients, especially during the first day of the disease.
Density of CBD microlithiasis is the highest in the first
day of the disease. This suggests that CBD microlithiasis
can be the cause and not the result of ABP.
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INTRODUCTION
Some cases of acute biliary pancreatitis (ABP) are due to the biliary
microcrystals (microlithiasis). The pathogenesis of acute pancreatitis
(AP) produced by biliary crystals is unknown. It is probably related
to the temporary impaction or migration of very small stones or

clusters of crystals at the level of the ampoule of Vater. The mechanism
of such pancreatitis is presumably the same as that when “normal size”
biliary stones are impacted in the ampoule of Vater in the onset of the
disease[1, 2]. Literature on this problem started with simple case reports[3-5].
In the end of 1980’s and the beginning of 1990’s some larger series of
patients with acute pancreatitis possibly associated with biliary sludge or
microlithiasis were presented[1, 6-10]. However, most of patients presented
in these papers suffered from acute pancreatitis classified as so called
“idiopathic” pancreatitis, as they do not bear gallbladder sludge, gallbladder
stones and they did not have the history of cholecystectomy.

The methodology of these reports was based on the microscopic
bile examination (MBE), which was a widely used technique in the
diagnosis of gallstone disease before the advent of modern imaging
procedures such as ultrasonography[11, 12]. Almost all authors studied
gallbladder bile obtained after stimulated gallbladder contractions via
either blindly or endoscopicaly placed tube at the level of the papilla
of Vater. Even in one of the best papers by Lee et al[6] the common bile
duct bile has been investigated only in less than half of the patients. In
the rest of cases the stimulated gallbladder bile was the matter of
study. The minority of authors studied the bile obtained directly form
the biliary tree on ERCP or via the T-tube placed in common bile duct
during cholecystectomy with choledochotomy[13, 14].

To our knowledge the study of common bile duct microlithiasis
(CBDM) in patients with gallbladder stones or prior cholecystectomy
and no CBD stones on ERCP is scanty[13, 14]. In our previous paper we
have found CBDM in vast majority of ABP cases (76%)[15]. One can
argue, however, that the MBD microlithiasis can be the result and not the
cause of the disease-CBD microlithiasis can be produced in the biliary
tree due to the obstructed outflow of bile. This cholestasis can be related
to the compression of distal common bile duct stone made by swollen
pancreatic head during acute pancreatitis. Thus, we conducted the study
of the presence and density of CBD microlithiasis in patients with ABP
and no CBD stones on ERCP performed in the different periods from the
onset of the disease. The aims of our work were to study the presence of
CBD microlithiasis in different periods form the onset of the acute biliary
pancreatitis, and the density of CBD mirolithiasis in patients with
microlithiasis in different periods from the onset of acute biliary pancreatitis.

MATERIALS AND METHODS
Materials
The study had been performed between September 1993 and January
1997 in the Department of Gastroenterology of the Silesian Academy
of Medicine in Katowice, which is the reference centre for gastrointestinal
diseases for approximately 4 million inhabitants area. Informed consent
was obtained from all the subjects. Protocol of the study was approved
by the local Ethics Committee in February 1993.

Methods
ERCP was done urgently - up to 24 hours of admission. Only patients
with no more than 7 days from the onset of ABP were included to the
study. We included patients with gallbladder stones or patients
previously cholecystectomized. Patients without suspected biliary
pathology [e.g. with pancreas divisum or with metabolic
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(hyperlipidaemia) acute pancreatitis] were excluded. Patients with
alcoholic pancreatitis were also excluded. The diagnostic criteria for
ABP were (both criteria must be present): (1) Typical clinical picture
(epigastric pain), elevated levels of pancreatic enzymes (exceeding at
least 3 times upper normal range), typical patterns of pancreatitis in
abdominal imaging methods (ultrasonography, CT-scan), and (2)
History of gallstones (e,g, cholecystectomy), positive laboratory
criteria of biliary etiology of acute pancreatitis according to Goodman
et al[16], gallstones on ultrasonography.

After the cannulation of the orifice of the ampoule of Vater was
verified and the diagnostic catheter was placed in the common bile duct
by injection of contrast medium (Meglumine diazotriacetas, Uropolinum,
Polfa, Poland), the examiner confirmed that there were no “macroscopic”
bile duct stones on fluoroscopy and X-ray films. Then the CBD bile
was collected by manual suction through the standard ERCP catheters
(Olympus and Boston Scientific companies) to the sterile syringe attached
to the proximal end of the catheter. Approximately 5mL of bile was
achieved from every patient. All the following procedures were done in
the sterile conditions. Immediately after the collection the bile sample
was divided into two parts of the same volume. One part was examined
immediately, while the second one was incubated in the temperature of
37  for 24h. The presence of biliary microlithiasis was recorded as the
combined result from both microscopic bile examinations. We established
the diagnosis of CBD microlithiasis when at least we found crystals
(immediately after incubation or on both microscopic bile examinations).
The patients did not receive any antibiotic treatment prior to ERCP
that can influence microscopic bile examination due to the drug
precipitation in the bile.

The sample of bile was centrifuged 12 000 r·min-1 for 10 min.
Centrifugation enables to separate bile from the contrast medium we
used during ERCP. The contrast medium floated over the bile after
centrifugation. The sediment found on the bottom of the bile was than
examined under direct and polarising light microscope, equipped with
a heating stage. The same was done on the next day with the second
portion of incubated bile. Three slides with bile sediment were examined
for each sample. We prospectively used criteria of Juniper and Burson
for counting crystals, as shown in Table 1[17]. Cholesterol monohydrate
crystals (CMC) were identified on the basis of their rhomboid shape
and their birefringence under cross - polarisation. Calcium bilirubinate
granules (CBG) were identified on the basis of their reddish - brown
colour and tendency to aggregate[17]. The number of crystals were
graded as 1 - 4 when present and 0 when absent. Grades 1 - 4
corresponded to the grades specified by Juniper and Burson[17]. A
positive result (at once, after incubation or both) for CMCs was taken
if graded 1 - 4, and for CBGs if graded 3 -4 (> 25 crystals per slide).
The diagnosis of high density of crystals was done only if we have
found > 10 CMCs and/or > 25 CBGs per one slide - as proposed by
Juniper and Burson[17]. These criteria were derived directly from the
original paper of Juniper and Burson, who discovered, that some
cases with small number of calcium bilirubinate granules (graded 1 and
2, < 25 crystals per slide) were healthy and did not present
cholelithiasis. All the bile samples were examined by one of the
investigators, who were unaware of any clinical information.

The data were prospectively collected in the purpose-made data-
base and analysed with the statistical package STATISTICA 5.0PL.
The results are expressed as x±s. Unpaired t Student tests (Fisher’s
exact test - two-sided or Mann-Whitney’s test  when needed) and chi
- 2 test when appropriate were used for statistical analyses. The level
< 0,05 was considered as statistically significant.

RESULTS
Demographic clinical and biochemical data of all the patients are
shown in Table 2. The comparison of the characteristics of the

patients with and without microlithiasis is given in the Table 3. There
were no differences in the sex, mean age, the presence of gallbladder
stones, mean BMI, mean levels of biochemical cholestasis (bilirubin,
alkaline phosphatase and alanine transaminase) of patients in both
subgroups. Presence and density of common bile duct microlithiasis
(CBDM) in patients with acute biliary pancreatitis and no CBD
stones on ERCP done in different periods from the onset of the
disease are presented in Figures 1 and 2, respectively. The results
showed statistically significant decrease in the presence of
microlithiasis, when the patient moved away from the onset of acute
biliary pancreatitis. We observed also the fall in the presence of high
density of microlithiasis. The highest density was in the first day of
acute biliary pancreatitis, falling down in next days of the disease.
These results also achieved the statistical significance.

Table 1  System of Juniper and Burson for counting microlithiasis[4]

Number of crystals per one slide           Grading

<10    +

10-25   ++

25-40  +++

>40 ++++

Table 2  Demographic, clinical and biochemical data of all patients with no
common bile duct stones on ERCP

         All cases

Number of patients 151

Sex (M F)          49 102

Age (years) (x±s)        53.9(±15.7)

Number of cases with gallbladder stones 101

Number of cases with prior cholecystectomy   50

Number of cases with Goodman’s criteria of 129

ABP present (at least 1 criterion)

Ciochemical

values (range, Bilirubin (µmol·L-1)   17-3065 4.57(±44.03)

meanand SD) Alkaline phosphatase(IU·L-1)   57-556216.5(±115.3)

Alanine transaminase(IU·L-1)   16-1335351.2(±252.8)

Normal levels of liver enzymes in our lab:
-  Bilirubin  <17 µmol·L-1)
-  Alkaline phosphatase  <110 IU·L-1)
-  ALT  <40 IU·L-1)

Table 3  Demographic, clinical  and biochemical features of patients in
relation to the diagnosis of common bile duct microcrystals
(Fischer’s s exact test or U Mann-Whitney’s test when needed)

Feature          Microcrystals       Microcrystals    P
       present (n=118)     absent (n=33)

Women     91       11 0.066

Men     27       22 0.066

Age[years] (mean)    52.4      54.2 0.623

Gallbladder stones present     81       20 0.770

BMI (mean)    27.8      28.7 0.490

Number of cases with Goodman’s   106       23 0.670

criteria of ABP present

(at least 1 criterion)

Bilirubin [(mol·L-1)] (mean)    54.4      49.3 0.607

Alkaline phosphatase   213.7     178.9 0.148

[IU·L-1]] (mean)

Alanine transaminase   350.4     383.4 0.577

[IU·L-1]] (mean)
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Results of microscopic bile examination (types of detected
crystals) are shown in Figure 3. Calcium bilirubinate granules present
alone (50% of cases with microlithiasis) were found the most frequently
on MBE (Figure 3). CBGs together with CMCs were present in 43.
2% cases with microlithiasis. Cholestrol monohydrate crystals were
present alone only in 6.8% of patients with microlithiasis. We did not
record any case of microspherolites.

Figure 1  The presence of common bile duct microlithiasis (CBDM) in
patients with acute biliary pancreatitis in different periods form the onset
of the disease. (Fischer’s  exact test or Mann-Whitney’s test when needed).

Figure 2  The density of common bile duct microlithiasis (CBDM) in
patients with crystals on ERCP in different periods form the onset of the
disease. (Fischer’s exact test or Mann-Whitney’s test when needed).

Figure 3  Types of detected microcrystals.
CMC - cholesterol monohydrate crystals
CBG - calcium bilirubinate granules
MSL – microspherolites

DISCUSSION
Duodenal bile fractions was microscopically checked since decades
in search for gallstone disease[11, 12, 17]. This method has shown the
sensitivity and specificity around 70-90%. The microscopic
examination of stimulated gallbladder bile collected via the tube,
placed either under radiological guidance or endoscope in the
duodenum at the level of the papilla has been shown to be reliable in
the diagnosis of gallstone disease as well[18, 19]. Both methods of

MBE had lost its attractivity after the advent of ultrasonographic
examination of the gallbladder and bile ducts. However, the bile is still
examined in some patients, especially with acute pancreatitis of uncertain
origin[1,3,4-10]. Common bile duct bile has been microscopically examined
in patients with endoscopically placed naso - biliary tube or surgically
placed T - tube in CBD[13]. Sensitivity of 100% of such microscopic
examination for CBD stones recognition was reported[13].

In another study common bile duct bile was obtained directly
from the duct during ERCP[14]. We has shown the sensitivity of 85%
in the diagnosis of choledocholithiasis[14] and the same methodology
was used in this study.

Our study was designed to find out the presence and density of
CBD microlithiasis in patients with acute biliary pancreatitis and no
CBD stones on ERCP, when ERCP was done in different periods
from the onset of the ABP. ABP was diagnosed according to the
typical abdominal symptoms of acute pancreatitis, ultrasound and
CT changes of pancreatic gland and the presence of gallbladder stones
or prior cholecystectomy. All the patients presented also a significant
(more than 2× N) elevation of at least one of biochemical markers of
cholestasis (alkaline phosphatase, alanine transaminase, and bilirubin).

ERCP is one of the diagnostic standards in choledocholithiasis.
This method can give false (positive and negative) results, but the
sensitivity and specificity of the method is believed to be above 90-
95%[20]. In this respect, we can exclude almost all cases with CBD
stones during fluoroscopy with high confidence that our group of
patients contains really no cases with CBD stones.

No one of the tested biochemical parameters achieved statistical
significance as a marker of microcrystals (Table 2). Similar values of
biochemical data in patients with or without microlithiasis can be explained
by the finding of signs of recent stone passage through the papilla of Vater
in some patients. Swollen papilla with enlarged (usually quite easy to
cannulate) reddish orifice, sometimes with a drop of blood, were found on
ERCP in some ABP patients, mostly without microlithiasis. In these
patients elevated biochemical markers were seen, as in patients with
microlithiasis and without recent passage signs. The absence of
microlithiasis in patients with signs of recent passage of stone may be
explained so called “flushing out” mechanism after decompression of
bilio - pancreatic duct system. This deserves further studies.

Microcrystals within the biliary tree are present intermittently[19].
We observed very high percentage of microlithiasis in studied group
of patients with ABP. This can be explained by the fact that majority
of cases were admitted and ERCP performed on first three days of the
disease. In previous studies, done few weeks or even months after the
acute episode of acute pancreatitis, the percentage of cases with
microlithiasis was lower[3-5,7-9,11,12,18].

The main idea behind our study was to exclude the biliary
microlithiasis as the result of acute pancreatitis. The presented results
confirmed our presumption, that the percentage of cases with
microlithiasis falled down, when the beginning of the acute pancreatitis
was becoming distant. The percentage of patients with high density of
microlithiasis also falls down with time. We can speculate that the high
density microlithiasis was potentially more harmful in the sense, that it
can easily aggregate at the level of the orifice of the ampoule of Vater,
leading to the obstruction of the outflow of pancreatic juice. It suggests,
that microlithiasis is the cause and not the result of the acute pancreatitis.

Results of microscopic bile examinations, found in this study
(Figure 3), confirm previous observation, that calcium bilirubinate
granules (CBG) are more frequently found in patients with AP[1, 6, 7].
CBG were present alone (50%) or in association with CMC (43.2%)
of all cases with microlithiasis. CMC were found alone in only 6.8%
of cases. Previously CMCs were also less frequently found in
endoscopically obtained duodenal bile, than in gallbladder bile in the
same patient[21].
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In our opinion one important etiopathogenetic conclusion comes
from the study: microlithiasis can provoke acute biliary pancreatitis.
Crystals can irritate the papilla, leading to inflammation of the papilla
and obstructed outflow of pancreatic juice. If very high percentage of
patients with microcrystals is present in the first day of ABP and if
the high percentage of high density microlithiasis is also present in the
first day of the disease, it seems logical to perform next step - the
investigation of the influence of endoscopic sphincterotomy in such
patients.
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ABP - acute biliary pancreatitis
CBD - common bile duct
CBDS - common bile duct stones
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CBGs - calcium bilirubinate granules
ERCP - endoscopic retrograde cholangiopancreatography
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