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Abstract. E n d o s c o p i c  s p h i n c t e r o t o m y  (ES) for  
c o m m o n  bile d u c t  calculi  ( C B D C )  was  p e r f o r m e d  
on  210 pat ients ,  a nd  190 o f  these were  avai lable  
for  fo l low-up .  One  h u n d r e d  seven ty- th ree  pa t ien ts  
(91%)  were  successful ly t rea ted  wi th  ES alone,  
whereas  17 pa t ien ts  requ i red  ope ra t ion .  S tone  size 
was  o f  i m p o r t a n c e  to  a t t a in  comple te  c lea rance  o f  
C B D C  as larger  s tones  ( >  1 cm)  were  s ignif icant ly  
m o r e  diff icult  to  ex t rac t  endoscop ica l l y  t h a n  
smaller  s tones  ( p < 0 . 0 1 ) .  A c o m p a r i s o n  be tween  
pa t ien ts  wi th  one  C B D C  a nd  those  wi th  two  or  
m o r e  s h o w  a stat is t ical ly s ignif icant  d i f ference in 
t ha t  the f o r m e r  g r o u p  is easier  to  t rea t  successful ly 
( p < 0 . 0 0 1 ) .  
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E n d o s c o p i c  s p h i n c t e r o t o m y  (ES) is be ing  used  wi th  
an  increas ing  f r e q u e n c y  for  t r e a t m e n t  o f  c o m m o n  
duc t  calculi  [1-4]. Empi r i ca l  obse rva t i ons  indica te  
tha t  this t echn ique  is m o s t  successful  in pa t ien ts  
wi th  small  bi l iary calculi  l odged  in the distal  c o m -  
m o n  bile duct .  T he  p u r p o s e  o f  this article is to  
ana lyze  the stat ist ical  co r r e l a t ion  be tween  the size 
and  n u m b e r  o f  gal ls tones  versus  the success ra te  
o f  ES. 

Materials and Methods 

During a recent 9-year period (1979-1988) a total of 214 pa- 
tients with common bile duct calculi (CBDC) were referred 
for ES to the Endoscopy Unit, Department of Diagnostic Radi- 
ology at the Karolinska Hospital. There were 91 men and 123 
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women, ranging in age from 22-95years (average age 
71.4 years). ES was performed successfully in 210 patients 
(98%). 

This paper is based on the study of 190 patients who were 
available for follow-up studies after ES. One hundred forty-one 
patients were investigated with endoscopic retrograde cholan- 
giography (ERC) within 10 days after ES, 33 patients with sec- 
ondary cholangiography either via T-tube or nasobiliary drain- 
age, two patients with intravenous cholangiography (IVC) with 
tomography, and in 14 patients stone release and complete duct 
clearance could be confirmed by cholangiography immediately 
following ES. 

Of the 190 patients, 112 patients had a remaining gallblad- 
der and of these, 41 also had stones in the gallbladder. The 
other 78 were postcholecystectomy patients. 

Successful ES treatment was defined as complete clearance 
of CBDC. The size of calculi was measured on cholangiograms 
and their projected magnification was estimated to be 28%. 
The largest diameter of the largest stone was directly measured 
on the x-ray images as most of the stones were oval or some- 
what rectangular. In no case was the relationship between the 
longitudinal and the transverse diameter more than 2:1. The 
size of the stones varied between less than 0.5 cm to 3 x 4 cm. 

The number of CBDC was defined by the largest number 
that could be identified on the x-ray images. CBDC varied 
from one to at least 15 stones. 

Standard methods for statistical analysis were used (chi- 
square analysis and Wilcoxon's rank sum test). 

Results 

ES was  successful ly p e r f o r m e d  in 210 o f  214 pa-  
t ients (98%)  wi th  C B D C .  C o m p l i c a t i o n s  were  en- 
c o u n t e r e d  in seven cases (3 .3%)  and  resul ted in 
three deaths .  This  article is based  on  a review o f  
190 pa t ien ts  w h o  h a d  fo l low-up  studies.  These  
s h o w e d  comple t e  c lea rance  o f  C B D C  in 173 pa-  
t ients (91%).  The  o the r  17 pa t ien ts  ( 9 % )  requ i red  
o p e r a t i o n  m a i n l y  because  several  h a d  res idual  
s tones  in their  c o m m o n  duc t  and  gal lb ladder .  T h e  
age d i s t r ibu t ion  o f  o u r  pa t ien ts  is s h o w n  in Fig.  1. 

Bil iary duc t  calculi  wi th  va ry ing  size f r o m  less 
t h a n  0.5 c m  to 4 c m  were  f o u n d  in this g r o u p  o f  
190 inves t iga ted  pat ients .  S p o n t a n e o u s  s tone  re- 
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Fig. 1. Age and sex distribution of 214 patients who had 
endoscopic sphincterotomy for CBDC. 

Fig. 2. Relation between the size of CBDC and results of 
treatment. 

Fig. 3. Relation between the number  of CBDC and results of 
treatment. 

lease after ES was seen in 90 patients (47%). In 
83 patients the stones were endoscopically extract- 
ed (44%), about  half of  them directly at the time 
of ES without awaiting spontaneous release. The 
size of  biliary calculi and its relation to spontane- 
ous release, endoscopic, or surgical extraction is 
shown in Fig. 2. All patients with small calculi (i.e., 
less than 0.7 cm) were successfully treated. The 
most common size of  the calculi was approximate- 
ly 1 cm (0.7-1.1 cm) in 84 of  190 (44%) investi- 
gated patients, of  whom 82 were successfully 
treated with ES (98%) and two were operated on 
(2%). In the group with 1.5-cm large stones 
(1.2-1.6 cm), 26 of  32 cases were successfully 
treated with ES (81%) and six patients were oper- 
ated on (19%). Similarly, 20 of 25 patients who 
had calculi 2 cm in size became stone free (80%), 
and the remaining five were operated on. Stones 
larger than 2 cm were present in only 11 patients; 

in four of  them stones up to 3.5-4 cm passed spon- 
taneously after ES. In three patients stones were 
extracted during ES and four patients were oper- 
ated on. 

Stones larger than 1.1 cm are significantly more 
difficult to remove endoscopically than those that 
are less than 1 cm (p < 0.01 by chi-square analysis). 
Wilcoxon's rank sum test shows a strong correla- 
tion (p<0.001) between unsuccessful endoscopic 
stone removal and the size of  the stones. However, 
most patients with medium-sized and large stones 
are successfully treated with ES. 

The number of  stones in the hepatobiliary tract 
varied between one and at least 15. The relation- 
ships between number of  calculi, their spontaneous 
passage after ES, endoscopic stone extraction, and 
operation can be seen in Fig. 3. 

Most  common was a solitary stone in 93 of  
190 investigated patients (49%), of  whom 91 
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(98%) were successfully treated with ES alone and 
two were operated on. Two or three stones were 
seen in 44 and 13 patients respectively; the com- 
bined group resulted in successful endoscopic 
treatment in 51 of 57 investigated patients (89%) 
and operation in six (11%). Forty patients had 
more than three stones; 31 of  them were success- 
fully treated with ES (77%) and nine were operated 
on (23%). 

A comparison between patients with one calculi 
and those with two or more shows that endoscopic 
treatment is far more successful in the former 
group, which is statistically significant (p<0.001 
chi-square analysis). However, most patients with 
two or more stones also had a successful treatment 
with ES. 

Discussion 

Endoscopic stone removal was performed success- 
fully in 173 of  the 190 patients (91%). This result 
is comparable with that reported by Askew et al. 
[1] with 72%, Classen [2] with 85%, Kullman et al. 
[3] with 91%, and Leese et al. [4] with 91%. 

There was a fairly large group of 20 patients 
who could not be investigated after ES and they 
are not included in the analysis of  stone size and 
stone number. Of  those 20 patients, eight had re- 
covered uneventfully and follow-up evaluation was 
regarded as unnecessary by their consultants, six 
patients had poor  general condition, four refused 
further studies, and the remaining two were not 
examined for other reasons. 

An unfavorable anatomy of the common bile 
duct with angulation could hypothetically interfere 
with spontaneous release of  calculi and failure of  
stone extraction after an adequate ES. However, 
there are no published studies concerning the rela- 
tionships between the size and number of  common 
bile duct stones and the results of  ES. 

This material shows that the size of the stones 
is of  importance for a successful clearance of  cal- 
culi by ES. However, it is also shown that even 
very large stones can be released spontaneously 
after ES or be extracted. Large and medium-sized 
stones can be removed in most cases, and small 
stones can almost always be removed endoscopi- 
cally. ES is therefore a good alternative in the treat- 
ment of  most patients with common bile duct 
stones. 

The number of  stones in the biliary ducts also 
affects the successful endoscopic treatment with 
ES. Among patients with a single stone only two 
of 91 required an operation. A comparison be- 
tween patients with one stone and those with two 
or more stones shows a statistically significant dif- 
ference (p<0.001);  the former patients are much 
easier to treat successfully. However, even multiple 
stones can be successfully managed with ES alone, 
so that ES is a good alternative to surgical treat- 
ment in such cases as well. Our experience did not 
include patients with combination of  CBDC larger 
than 1.5 cm and more than three in number, but  
those are p robab ly  more suitable candidates for 
stone extraction during biliary tract surgery. 
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