
/ 

/ 

G A L L S T 0 N E F 0 R M A T I 0 N 

JOHN M. DIETSCHY, M.D~ 

GI-LIVER UNIT 

Department of Internal Medicine 

GRAND ROUNDS 

JUNE 1, 1972 



2 

/ 0 
100 

Mole Per cent : 

Cholesterol 10% 80 20 
Phospholipid 40% 
Bile Acid 50% 

60 40 

Cholesterol Phospholipid 

40 60 

20 60 

• 
0 100 

100 60 60 40 20 0 
Bile Acid 

60 

c 50 

40 

30 

10 

90 

80 

I 

0 

I 
I 

I 

I 10 
I 

20 

70 --- -~IOA,208, 70C 30 

' ' ' ' ' \ 
' \ 
' \ 

\ 
\ 

\ 

' 

40 

50 A 

0~--,---,---,---,---,---,--,,--1---,---T100 
100 90 80 70 60 50 40 30 20 10 0 

B 

0 
100 

60 20 

60 40 

Cholesterol Phospholipid 
Q Crystals 

0 
40 () Micelles 60 

60 

100 
60 60 40 20 0 

Bile Acid 



Lithogenic 
Index 

Lithogenic Index 

BA 

/ 

e.,...swedes 

...-N A Indian- ~ ____ £!_in_:_s_ __ !_- -----1.0 -----

Japanese 

~). 
0.5 • ' d' 

.. 

1

, . NA 

~0501 

I 
0 20 

I 

40 
I 

60 
I 

80 100 
Estimated Prevalence (%) 

--(from Rediger a Small, 1972) _..-

3 

.·' 

100 90 80 
Bile Acid 

(from Redinger and Small, !972) 

Hepatic Bile 
.I 

GB Bile * 
"* ~ 

(from Small 8 Rapo,/970) 

Hepatic 
J 

G~~z 

(from Vlahcevic, Bell 8 Swell) 



Lithogenic 
Index 1.0 

/ 

4 

.. t 

B.A. Secretion 30g. 
Chol. Secretion 1 g. 

Lithogenic 
Index I.O 

Gut 

Gut 

At Surgery Post Cholecystectomy 

Cholesterol I 

_ _::::_J~---------
Coot<OI• I ~I 



Control Pool Size f\ COCA 

Nor mol I ----------- -~--
1- I i 

GALL STONE 
SIZE 

(Surface Area) 

0 4 8 12 16 
MONTHS 

20 24 

{offer Donzinger, Hoffmann, Schoenfield, 
Thistle, 1972) 

5 

• • t BA + PL 

c 

50 

40 

30 

20 t D 0 1/0/1. I. 

.,v~-------------------·----- ------
10 ~ Lithogenic 

oL-------~------~2------~3 ______ __L4 

YEARS 

(From Danzinger, Hofmann, Schoenfield, Thistle, 1972) 

Diarrhea All 

SGOT N 
Alk cp N 

Serum Cholesterol N 

Serum Triglyceride N 
Liver Biopsy N 



1. 

6 

REFERENCES 

Redinger, R.N. and D.M. Small: 
gallstones. Arch. Intern. Med. 

Bile composition, bile salt metabolism and 
(In press) 1972. 

2. Medical treatment of gallstone disease. Lancet 1:360, 1972 . 

3. Small, D.M~ and W. Admirand: . ·. Solubility of bile salts. Nature 221:265, 1969. 

4. Danzinger, R.G., A. F. Hofmann, L.J. Schoenfield and J.L. Thistle: Dis 
solution of cholesterol gallstones by chenodeoxycholic acid. New Eng. J. 
Med. 286:1, 19.72. 

5. Metzger, A.L., S.M. Grundy and R. Adler: Diurnal variation in bile lipid 
composition: Role in cholesterol gallstone formation. Clin. Res. 20:461, 1972. 

6. Salen, G., G.S .. Tint and N. Deering: Abnormal sterol metabolism in patients 
with cholelithiasis. Gastroenterology 62:805, 1972. 

7. Holzbach, R. T., M. Marsh and M. Olszewski: Gallstone formation in man: A 
reappraisal of the importance of cholesterol supersaturation in bile. 
Gastroenterology 62:850, 1972. 

8. Yousef, I.M. and M.M. Fisher: 
human bile. Gastroenterology 

Sex difference in bile acid composition of 
62:870, 1972. 

9. Boyer, J.L., W.C. Maddrey, J.R.Bloomer, D. Tilson and H. Wright: Intermittent 
secretion of 1 ithogenic bile by the 1 ive r of patients with previous gal] 
stones. Gastroenterology 62:868, 1972. 

10. Smallwood, R.A., P. Jablonski, M. Mclelland and J.McK. Watts: The inter
mittent production of -abnormal bile in patients with cholesterol gallstones. 
Gastroenterology 62:814, 1972. 

11. Metzger, A.L., R. Adler and S.H. Grundy: Role of biliary cholesterol in pro
duction of 1 ithogenic bile. Gastroenterology 62:855, 1972. 

12. Shaffer, E.A., J.W. Braasch and D.M. Smal 1: The influence of cholecystec
. tomy on bile composition in cholesterol gallstone patients. Gastroenterology 
62:809, 1972. 

13. Small, D.M. and S. Rapo: Source of abnormal bile in patients with choles
terol gallstones. New Eng. J. Med. 283:53, 1970 . 

14. Metzger, A.L., S. Heymsfield and S.M. Grundy: The 1 ithogenic index -- A 
numerical expression for the relative 1 ithogenicity of bile. Gastroenterology 
62:499, 1972. 

15. Sutor, D.J. and S.E. Wooley: A statistical survey of the composition of 
gallstones in eight countries. Gut 12:55, 1971. 

16 . . ~~}?:ll, D.M.: The formation of gallstones. Adv. Intern. Med. 16:243, 1970. 



7 

17. Vlahcevic, Z.R., C.C. Be ll, Jr. and L. Swe ll: Significance of the 1 iver in 
the production of lithogenic bile in man . Gastroenterology 59:62, 1970. 

18. Pol ey, J.R., M. Bh a t ia, D.J. Boon and E. I. Smith: Th e combination of the 
131 1-Ros e Bengal (I RB) excretion test and oral cholestyramine (CH) identifies 
obstructed extrahepatic bile dwcts. Gastroenterology 62:794, 1972. 

, I 

19 . Baker, A.L., R.A. Norton, M.M. Kaplan and J.F. Patterson: Gallstones in 
infl ammatory bowel disease. Cl in. Res. 20:447, 1972. 

/ 

/ 


