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We performed a prospective and controlled study to determine the frequency of gallstones in 200 diabetic and 200 
nondiabetic patients by using gallbladder ultrasonography. The control group was selected similar to the diabetic group 
of identical age, sex, and nmber of pregnancy. The frequency of gallstones in the control group was 10,5% and 27% in 
diabetics and the difference between the two group was stastically significant (p<0.01). The rate of asymptomatic 
gallstones was 81,4 in diabetics and 61,9% in controlb and the difference between the froups was stastically significant 
(p<0.05). Gallstone complications (acut colesistitis etc) in diabetics are more frequent and an important cause of mortality 
in emergency surgery diabetic patients. For this reason, gall bladder ultrasonography must be performed in diabetic 
patients even though asymptomatic for diagnosis and treatment before the complications begin. [Turk J Med Res 1994; 
12(2):87-90] 
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G a l l s t o n e is o n e of the most s igni f icant p rob lems and 
has % 1 0 f requency in adult populat ion (1,2). H o w e v e r 
th i s p e r c e n t a g e i n c r e a s e s u p t o 2 5 % i n d i a b e t i c 
pat ients (3). 

B i l e is a so l u t i on w h i c h is f o r m e d f rom; sa l t s , 
p h o s p h o l i p i d s a n d c h o l e s t e r o l . U n d e r n o r m a l 
phys io log ica l cond i t ions is in l iquid form. T h e factors 
that c a u s e c h a n g e s in the p h y s i c a l form of the bi le 
l ead to the format ion of ga l l s tones (1). T h e s igni f icant 
i nc rease in of ga l l s tones in d iabet ic pat ients can' t be 
c lear ly e x p l a i n e d , so the d i s c u s s i o n s on this sub ject 
are still go ing on . O b e s i t y a n d hyper l ip idemia a re the 
two factors w h i c h effect cho les te ro l saturat ion. I t has 
b e e n r e p o r t e d t ha t ; o b e s i t y , h y p e r l i p i d e m i a a n d 
neu ropa thy in d iabe t i c pat ien ts a re important fac tors 
that c a u s e ga l l s tones (3). D u e to the w e a k n e s s of the 
con t rac t ions c a u s e d by neu ropa thy a re o b s t a c l e s for 
the v i sua l i za t i on by ora l con t ras t so lu t ion in 3 0 % of 
d iabet ic pat ients (4). The re fo re the tradit ional c h o l e c y s 
t o g r a p h y u s e d i n t he d i a g n o s i s o f g a l l s t o n e s m a y 
c a u s e errors (5). 

U l t rasonography is thought to be the most power
ful techn ique in the d i a g n o s i s of the ga l l s tones (6). It 
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i s a s imp le non invas i ve m e t h o d wh ich c a n be eas i l y 
app l ied and n o ' h a z a r d o u s ef fects a s radiat ion c a u s e s 
to f o c u s e the attent ion on this m e t h o d . 

T h i s s tudy is d e v o t e d for the eva lua t i on of the 
f requency of ga l l s tones in d iabet ic pat ients . 

M A T E R I A L S A N D M E T H O D S 

I n th i s s t u d y 2 0 0 d i a b e t i c p a t i e n t s a n d 2 0 0 n o n -
d iabet ic contro ls we re s a m p l e d . T h e phys i ca l e x a m i n a 
tion w a s per fo rmed to the pat ients a n d d iabe t i c grour 
w a s c lass i f i ed acco rd ing to the Nat iona l D i a b e t e s Dat; : 
G r o u p ( N D D G ) (7). 

T h e popu la t ion of the cont ro l g roup w a s in the 
s a m e age , s e x a n d n u m b e r o f p r e g n a n c y . 

T h e b o d y m a s s i n d e x ( B M I ) w a s c a l c u l a t e d . 
[ W / h 2 : W=Weigh t (kg). h= height (m)] (4). 

0=BMI 
1=BMI 
2=BMI 
3= 

20-24 .9 No rma l 

25 -29 .9 O v e r no rma l range . 
30-40 O b e s e 
> 4 0 H igh ly o b e s e 

G e n e r a l E lect r ic R a d i u s - H R u l t rasonoraphy with a 
3 .75 Miltz conve t t r ansduced w a s u s e d for the e v a l u a 
tion of the s tudy popu la t ion . 

A l l the pat ients we re invest iga ted after a 12 hour 
o f f as t i ng . Dur ing u l t r a s o n o g r a p h i c i nves t i ga t i on the 
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wal l o f gal l b ladder cou ld be s e e n obv ious ly with its 
thin accus t i c wa l l , w h i c h w a s fi l led with bi le that indi
ca ted h o m o g e n o u s sono lucen t structure. 

T h e fa l lowing pa rame te rs we re u s e d in d i agnos i s 
of gal l s t o n e s dur ing u l t rasonography ; 

1 . E c h o g e n i c s t ruc tures s h o w e d acus t i c s h a d o w in 
ga l lb ladder . 

2 . H y p e r e c h o g e n i c i m a g e s and large acus t i c s h a 
d o w s in a ga l lb ladder that c a n be v i sua l i zed . 

3 . Mul t ip le sma l l e c h o g e n i c s t ructures that p l a c e d 
a long the wal l of ga l lb ladder l ike sma l l i rregular i t ies, 

4 . S o m e t i m e s m o v e m e n t o f s tones we re inves t iga
ted by c h a n g i n g pos i t ion of pat ients (6,8). 

T h e resu l t s w e r e e v a l u a t e d by the s i gn i f i cancy 
test of d i f ference be tween two p e r c e n t a g e s (9). 

R E S U L T S 

T h e a g e distr ibut ion o f d iabet ic pat ients we re g iven in 

F igure 1. 

T h e f requency o f ga l l s tones in d iabet ic group w a s 

2 7 . 0 % a n d 1 0 . 5 % in the contro l g roup. T h e d i f ference 

w a s stat ist ical ly s igni f icant (p<0.01) (Table 1). 

T h e 31.11 % of the d iabe t i c w o m e n pat ients had 
ga l l s tones but 1 8 , 4 6 % in m a l e s . So the d i f ference bet-

T a b l e 1 . T h e G a l l s t o n e F r e q u e n c y i n D i a b e t i c s a n d 
Cont ro l G r o u p . 

Diabetics Control 

Male 18.46% (12/65) 8,8% (6,68) 
Femal 31.11% (42/135) 11,36% (15/13) 

Total 27,0% (54/200) 10,5% (21/200) 

T a b l e 2 . T h e relat ion b e t w e e n the sex and ga l l s tone 
f requency in d iabet ics . 

Total Gallston(t) % 

Diabetic Femal 135 42 31.11 
Diabetic Male 65 12 18.46 

T a b l e 3 . T h e r e l a t i o n B e t w e e n T h e G a l l s t o n e 
F r e q u e n c y and Par i ty o f D iabe t i c a n d Con t ro l G r o u p s . 

Diabetics Control 

Nullipar 7 J % (1/14) 6.6% (1/15) 
Primipar 14.2% (3/21) 10.5% (2/19) 
Multipar 36% (36/100) 12.2% -(12.98) 

w e e n two g r o u p s w a s a l s o s t a t i s t i c a l l y s i g n i f i c a n t 
(p<0.05) (Tab le 2). 

W h e n the w o m e n we re c o m p a r e d on the b a s i s o f 
parity; an insigni fant d i f ference w a s o b s e r v e d b e t w e e n 
the nul l ipar a n d pr imipar d iabe t i c a n d cont ro l g r o u p s 
(p>0.05) (Table 3). 

T h e f r e q u e n c y o f g a l l s t o n e s i n t h e m u l t i p a r 
d iabet ic w o m e n w a s 3 6 % a n d 1 2 , 2 % i n contro l g roup. 
T h e d i f f e rence w a s s ta t i s t i ca l l y s i gn i f i can t (p<0.01) 
(Table 3). 

T h e e f f e c t o f o b e s i t y i n t h e f o r m a t i o n o f 
ga l l s tones we re a l so s tud ied a n d an ins igni f icant dif
f e rence in the cont ro l a n d s tudy g roup o f BMI " 0 - 1 " 
g roup w a s o b s e r v e d (p>0.05). H o w e v e r i n BMI " 2 - 3 " 
group 4 0 % of the d iabet ics h a d ga l l s tone w h e r e a s the 
pe rcen tage of ga l l s tones in the cont ro l g roup for this 
c a t e g o r y w a s 1 3 % . T h e d i f f e r e n c e w a s s i g n i f i c a n t 
(p<0.01) (Tablo 4). 
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Table 4. T h e relat ion b e t w e e n the ga l ls tone f requency l 
a n d obes i ty d iabet ics and control g roups . 

Diabetics Control 
BMI Total Gallstone Total Gallstone 

(M 88(44%) 14(15,9%) 85(42,5%) 8(9,4%) 
2-3 112(56%) 40(35,7%) 115(57,5%) 13(11,3%) 

Table 5. T h e a s y m p t o m a t i c ga l ls tone f requency ratio in 
d iabet ic a n d contro l g roups . 

Diabetics Control 

81,4% (44/54) 61.9% (13/21) 

T h e d i a b e t i c p a t i e n t s w i t h a s y m p t o m a t i c 
ga l l s tones w e r e in 8 1 . 4 % and 6 1 . 9 % in control g roup, 
h a v i n g a s ta t i s t i ca l l y s ign i f i can t d i f f e rence (p<0.05) 
(Tab le 4) . 

D I S C U S S I O N 

T h e r e a re s e v e r a l repor ts stat ing different f requenc ies 
of ga l l s tones in d iabet ic pat ients. T a n o et al s a m p l e d 
2 1 2 d iabe t i c pa t ien ts a n d repor ted the f r e q u e n c y o f 
ga l l s tones as 1 3 % (3). Bartol i E . repor ted the f requen
cy o f ga l l s tones as 3 2 % in d iabet ic pat ients and 2 0 % 
in the con t ro l g r o u p (4). F e l d m a n i n v e s t i g a t e d the 
ga l l s tones f r equency in a u t o p s y o f d iabet ics as 2 5 % 
a n d % 8 % i n n o n d i a b e t i c s (9). I n t h i s s t u d y 2 0 0 
d iabet ics a n d 2 0 0 nond iabe t i cs we re invest igated, the 
f r e q u e n c y o f g a l l s t o n e , for d i a b e t i c s w a s 2 7 % a n d 
1 0 . 5 % for nond iabe t i cs . 

We be l i ve that the d i f f e rence in the f r e q u e n c y 
o f g a l l s t o n e s , c a u s e d b y p r e d i s p o s e fac to rs . T h e r e 
a r e seve ra l factors wh ich direct ly effect the format ion 
o f g a l l s t o n e s a s ; s e x , a g e , o b e s i t y , d iet wi th h igh 
c a l o r i e s , d i a b e t e s m e l l i t u s , h e m o l y t i c a n e m i a , 
es t rogen a n d c laf ibrate therapy e t c (1-3). A s tudy in 
still go ing on for the e v a l u a t i o n of the re lat ion with 
the a b o v e m e n t i o n e d p a r a m e t e r s a n d ga l l s tone for
mat ion. 

T h e s u p e r s a t u r a t i o n o f b i le w i th c h o l e s t e r o l , 
nuc leat ion of monohyd ra te crys ta ls and dysfunct ion of 
ga l l b l a d d e r a r e the 3 impor tan t fac tors that c a u s e 
ga l l s tone format ion (10,11) . 

In d i a b e t i c s , l ip id c o n c e n t r a t i o n of p l a s m a a n d 
bile i n c r e a s e . T h e obes i ty o b s e r v e d in d iabet ic pat ients 
has d i ve rse ef fects on i n c r e a s e d cho les tero l syn thes is 
and bile saturat ion (12,13) . 

T h e gal l b ladder o f d iabe t i c pat ients a re genera l ly 
en la rged a n d its motil ity is d is tu rbed . T h e s e even ts a re 
p robab l y due to the d y s f u n c t i o n of the gal l b l a d d e r 
w a l l . T h e a n o m a l i e s a r e r i s e d i n t he m u s c l e o r 
cho lecys tok in in recep to rs (14,15) . 

In the d i a g n o s i s of ga l l s tones ; 

1. P la in abdom ina l g raphy , 

2 . Ora l cho les i s l og raphy , 

3. U l t rasonography , 

4 . E R C P ( E n d o s c o p i c re t rograde c h o l a n g i p a n c r e a -
tography) 

5 . D u o d e n a l tubage test, a re u s e d (2). 

By us ing p la in a b d o m i n a l g raphy only % 1 5 of the 
ga l l s tones c a n be v i sua l i zed (16). 

E R C P a n d duodona l t ubage a re the two d i a g n o s 
tic me thod u s e d i f a n d only i f the other tests a re n e g a 
tive (2). 

U l t r a s o n o g r a p h y a n d ora l c h o l e c y s t o g r a p h y a re 
the wide ly u s e d me thods with 9 5 % speci f ic i ty a n d s e n 
sitivity (2). 

S i n c e , u l t rasonoraphy c a n ear ly be m a n a g e d , i t is 
co ined as the best rad iod iagnos t i c me thod u s e d in the 
d i agnos i s of ga l l s tones (4,6,8,17) . 

In f e m a l e s obes i ty a n d h y p e r c o l e s t e r o l e m i a a re 
f r equen t l y o b s e r v e d wi th r e s p e c t t o m a l e s , s o the 
f r e q u e n c y of g a l l s t o n e s is h igh in f e m a l e s (18) . In 
o u r s t u d y g r o u p ; t he f r e q u e n c y o f g a l l s t o n e s i n 
f e m a l e s w a s 3 1 . 1 1 % but 1 8 . 4 6 i n m a l e s . T h e dif
f e r e n c e b e t w e e n the two g r o u p s w a s s ta t i s t i f i ca l l y 
s ign i f i can t (p<0.05) . T h e s e r e s u l t s w e r e i n a c c o r d 
a n c e with the prev ios ly repor ted resu l ts (3,4). Bartol i 
a n d h is g r oup repo r ted the g a l l s t o n e f r e q u e n c y as 
3 5 . 9 % i n f e m a l e a n d 2 1 . 2 % i n m a l e d i a b e t i c 
pat ients. 

W h e n the numbe r o f p r e g n a n c i e s a n d f r equency 
o f g a l l s t o n e s w e r e c o n c e r n e d a n i n s i g n i f i c a n t dif
f e rence w a s o b s e r v e d (p>0.05). H o w e v e r Bartol i h a s 
repor ted that d iabe t i c nul l ipar, p r inc ipar a n d mul t ipar 
pat ients had h igh f requency of ga l l s tones . 

I f we c o m p a r e the f r e q u e n c y of g a l l s t o n e s a n d 
obes i te in BMI " 0 - 1 " g roup, the d i f ference wou ld be in 
signi f icant (p>0.05). H o w e v e r this d i f ference w a s s i g 
nif icant in BMI " 2 - 3 " (For d iabe t i cs the ga l l s tone fre
q u e n c y w a s % 4 0 , w h i l e fo r c o n t r o l g r o u p % 1 3 ) 
(p<0.01). S im i l a r f indings we re repor ted by Berto l i . et 
al (4). 

A s y m p t o m a t i c g a l l s t o n e s a r e a n o t h e r impor tan t 
point in d i s c u s s i n g g a l l s t o n e - d i a b e t i c r e l a t i onsh ip . I t 
w a s r e p o r t e d t h a t 2 / 3 o f t h e g a l l s t o n e s a r e 
as y mp tom a t i c (13,18). 

In our s t udy ; the pa t i en t s w h o h a d g a l l s t o n e s 
didn't comp la in about their gal l b ladder . T h e f r equency 
of as y mp tom a t i c ga l l s tones w a s 81 % in d iabe t i cs , and 
6 1 . 9 % in cont ro ls . 

T h e ga l l s tones in d iabet ic i n d u c e s the in f lamat ion 
a n d infect ious comp l i ca t i ons (14,15). 

T h e r a t e o f m o r t a l i t y i n p a t i e n t s w i t h a c u t e 
cho lecys t i t i s w a s 2 2 % (13,15) . But the mortal i ty and 
morbid i ty w a s the s a m e a m o n g the d iabe t i c pat ients 
w h o e x p o s e d to e lect ive su rgery a n d contro l pat ients 
(16,17). 
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As a resul t ; gal l b ladder u l t rasonography mus t be 
p e r f o r m e d i n d i a b e t i c p a t i e n t s e v e n t h o u g h 
a s y m p t o m a c for d i agnos i s and t reatment be fonre c o m 
pl icat ions beg in . 
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Diabetes mellitusta safra taşı sıklığı 

200 diabetik ve 200 nondiabetik bireyde safre ke
sesi ultrasonografisi kullanılarak Diabetes Melli
tusta safra taşı sıklığını belirlemek amacıyla pros-
pektif kontrollü bir çalışma yaptık. Kontrol grubu, 
yaş, cins ve kadınların gebelik sayıları bakımından, 
diabetik gruba tamamen benzer şekilde seçildi. 
Safra taşı sıklığı kontrollerde, %10,5 ve diabe-
tiklerde %27 olup iki grup arasındaki fark istatistik
sel olarak anlamlı idi (p<0.01). Asemptomatik saf
ra taşı oranı diabetiklerde %81,4 kontrollerde 
%61,9 olup, gruplar arasındaki fark istatistiksel 
olarak anlamlı idi (p<0.05). Safra taşı kompli-
kasyonları (akut kolesistit vb.) diabetiklerde daha 
sık olup acil cerrahi diabetik hastalarda önemli bir 
mortalite nedenidir. Bu nedenle asemptomatik ol
sa bile diabetiklerde komplikasyonlar gelişmeden 
önce teşhis ve tedavi için safra kesesi ultraso
nografisi yapılmalıdır. [Türk J Med Res 1994; 
12(2): 87-90) 
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