
Z. Rechtsmedizin 75, 183--189 (1974) 
© by Springer-Verlag 1974 

Coronary and Aortic Atherosclerosis in Chronic Alcoholics 

Viljo Rissanen* 

Department of Forensic Medicine, University of Helsinki, Helsinki (Finland) 

Received July 19, 1974 

Summary. The severity of the atherosclcrotic involvement of the coronary arteries and 
the abdominal aorta was compared in a medico-legal autopsy series of chronic alcoholics and 
violent deaths. Atherosclerosis was quantitatcd by surface area measurements made by the 
point--counting technique. Coronary fatty streaks were less extensive in chronic alcoholics 
than in violent deaths. The extent of coronary and aortic raised lesion and the severity of 
coronary stenosis did not differ in medico-legally autopsied chronic alcoholics from that in 
persons who died of violent causes. 

Zusammen]assung. Atherosklerose der Herzkranzschlagadern und der abdominalen Aorta 
wurde bei Alkoholikern und bei Unfalltoten in einem gerichtsmedizinischen Sektionsmaterial 
untersucht. Die Fetteinlagerungen in der Intima der Coronararterien waren leichter bei 
Alkoholikern als bei Unfalltoten. Es war keine signifikante Differenz zwischen Alkoholikern 
und Unfalltoten in der St~irke der Atheromatose und Coronarstenosen. 
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Introduction 

E t h y l  alcohol in large quant i t i es  can produce  profound  metabo l ic  and  hemo- 
dynamic  abnormal i t i e s  in the  ca rd iovascu la r  sys tem (Robin  et al., 1969; Gould,  
1970). A well es tabl i shed  long- te rm cardiac  effect of  alcohol  is the  deve lopmen t  
of alcoholic c a r d i o m y o p a t h y  (Burch et al., 1969 ; Bul loch et al., 1972). I t  has  been 
sugges ted  t h a t  abuse of  alcoholic beverages  m a y  de l ay  the  deve lopmen t  of  a r te r ia l  
a therosclerosis  (Cowdry, 1933). The pos t -mor t em studies  on the  re la t ionship  of  
the  excessive use of  alcohol to a therosc lero t ie  i nvo lvemen t  of  the  ar ter ies  have,  
however,  led to  conflicting in t e rp re t a t ions  (Creed et al., 1955; Par r i sh  et al., 1961 ; 
H i r s t  et al., 1965; l~estrepo et al., 1968; Sack e t t  et al., 1968; Viel et al., 1968). 

I n  the  p resen t  s t u d y  the  a therosclerot ic  invo lvemen t  of  the  co ronary  ar ter ies  
and  the  abdomina l  ao r t a  was compared  in a medico- legal  a u t o p s y  series of  chronic 
alcoholics and  v io lent  deaths .  The q u a n t i t a t i o n  of  the  atherosclerosis  was based 
on the  measurement s  made  by  the  po in t -coun t ing  technique  (g issanen ,  1972; 
Rissanen  and  Py6rgl/i ,  1972). 

Material and Methods 

The present series consisted of 39 medico-legally autopsied males from the Department of 
Forensic Medicine, University of Helsinki whose previous history suggested chronic excessive 
abuse of alcoholic beverages. The majority (28) were Skid-Row alcoholics. Patho-anatomical 
findings characteristic of chronic alcoholics (Ponsold, 1967) were demonstrated at the autopsy 
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in the liver, kidneys, ventricle, respiratory tract, meninges or other organs in these males. 
Cirrhosis was found in only 5 men. The cause of death in 10 males was chronic alcoholism, 
in 10 males pneumonia, in 2 males pancreatitis, in 5 males other diesases and 12 males 
violent causes. The age range in this series was from 28 to 64 years. 

The control series of the study comprised 145 males, aged 25 to 64 years, who had died of 
violent causes, as a result of an accident, suicide or homicide. Males whose previous history 
or autopsy findings suggested the possibility of chronic alcoholism were excluded from the 
control series. 

In  order to assess the degree of obesity, the mean values of and standard deviations from 
the ratio of body weight in kg to the square of height in cm × 10 000 (Khosla and Lowe, 1967) 
were calculated in the ten-year age groups of chronic alcoholics and violent deaths. The values 
for the chronic alcoholics were somewhat lower in all age groups. 

E v a l u a t i o n  o / A t h e r o s c l e r o s i s  

The quantitation of the severity of atherosclerosis was based on the assessment of the 
areas of atherosclerotic lesions by the point-counting technique from the longitudinally opened 
arteries. The method has been described in detail in previous papers (Rissanen, 1972; Rissanen 
and Py5r~lii, 1972). 

At the autopsy the opened main trunks of the right coronary artery, the left anterior de- 
scending coronary artery and the left circumflex coronary artery and the opened abdominal 
aorta from the coeliac artery to the bifurcation were dissected out, flattened on cardboard and 
fixed in 10% formalin. The fixed arterial specimens were stained with Sudan IV solution 
(Uemura et al., 1964). The areas of the arterial specimens and the absolute and percentage 
areas of atherosclerotie lesions were assessed from the specimens using point-grids (l~issanen, 
1972; Rissanen and Py5r~l~, 1972). Fa t ty  streak and raised lesion, which were defined ac- 
cording to the specifications given by the study group of the International Atherosclerosis 
Project  (Guzman et al., 1968), were used as parameters of atherosclerosis. Fatty streak is a 
flat intimal lesion tha t  is stained distinctly by Sudan IV. Raised lesion is a firm, pale grey 
elevated intimal lesion which may be covered with sudanophilic material and may exhibit 
calcification, ulceration, haemorrhage or thrombosis. Thus raised lesion represents the total 
extent  of advanced atherosclerosis. As shown in previous papers, the results obtained with 
the point-counting technique were well reproducible in both  the coronary arteries and the 
aorta and the accuracy of the technique was comparable to that  of planimetry (Rissanen, 
1972; l%issanen and PySrglii, 1972). 

The degree of obstruction in the coronary arteries was evaluated using the following 
s core: 

0 ~ no stenosis; 
1 : less than 50% stenosis; 
2 ~ 50o/o stenosis at  one site but  no occlusion; 
3 = 50O/o stenosis at more than one site but  no occlusion; 
4 = almost total or total occlusion at one site; 
5 ~ almost total or total occlusion at more than one site, or occlusion for a distance of 

several centimetres. 

The scores for the right coronary artery, left anterior descending coronary artery and left 
circumflex coronary artery were summed up to a stenosis score expressing the degree of ob- 
struction in the whole coronary arterial tree. The range of this score was thus from 0 to 15. 
The reproducibility of the assessment of the score proved to be fairly good (Rissanen, 1972). 

The statistical significance of the difference between chronic alcoholics and the control 
series in the variables used as estimates of atherosclerosis was tested as follows: The mean 
values and standard deviations denoting the extent  of fa t ty  streak and raised lesion and 
denoting the stenosis score were calculated for 10-year-age groups of chronic alcoholics and 
violent deaths. The unilateral t - test  was applied to each age group. The probabilities of these 
mutually independent tests were combined using the formula 

I 
Z = - -  ~ 2 I n ( 1 - - P ( t i ) )  

i = l  
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where I is the number of tests, ti the t value of Student's test in age group i, and P(ti) the 
corresponding p value. Z has a Z 2 distribution with 2 × I degrees of freedom (Pearson, 1938; 
Fisher, 1944). In order to obtain the accurate p value for the test for each age group, these 
values were calculated from the t functions with relevant degrees of freedom; the p values of 
Z were obtained from Z ~ tables. 

Results 

Atherosclerosis o[ the Coronary Arteries 

T h e  m e a n  w e i g h t  o f  t h e  h e a r t  was  s l i gh t ly  h ighe r  in age  g roups  o f  chron ic  

a lcohol ics  t h a n  in t hose  o f  v i o l e n t  d e a t h s  (Tab le  1). T h e r e  was,  h o w e v e r ,  no  

cons i s t en t  d i f fe rence  b e t w e e n  chron ic  a lcohol ics  and  con t ro l  pe rsons  in t h e  t o t a l  

a rea  o f  t h e  spec imens  o f  t h e  r i gh t  c o r o n a r y  a r t e ry ,  lef t  a n t e r i o r  de scend ing  c o r o n a r y  

a r t e r y  a n d  le f t  c i r cumf lex  c o r o n a r y  a r t e r y  (Table  1). T h e  m e a n  a rea  o f  f a t t y  s t r eak  

was in c o r o n a r y  a r te r ies  sma l l e r  in all  age  g roups  of  chron ic  a lcohol ics  t h a n  in 

age  g roups  o f  v i o l e n t  d e a t h s  (Table  2). T h e  d i f ference  was  s ign i f ican t  ( P < . 0 1 ) .  

No  cons i s t en t  or  s ign i f ican t  d i f ference  was  f o u n d  b e t w e e n  chron ic  a lcohol ics  and  

v i o l e n t  d e a t h s  in t h e  a b s o l u t e  a rea  o f  ra i sed  lesion (Table  2). T h e  m e a n  v a l u e  

o f  s tenosis  score  was h ighe r  in t h e  t h r ee  o ldes t  age  g roups  o f  ch ron ic  a lcohol ics  

t h a n  in t h e  co r r e spond ing  age  g roups  of  t h e  con t ro l  series (Table  3). T h e  d i f ference  

b e t w e e n  t h e  t w o  series was, however ,  smal l  a n d  d id  n o t  a t t a i n  t h e  l eve l  o f  s t a t i s t i ca l  

s ignif icance.  

Table 1. Mean values and standard deviations for the heart weight. (Gr) and the total area 
of the coronary arteries (sq. era) in age groups of chronic alcoholics and violent deaths 

Age Chronic alcoholics Violent deaths 

No. of heart weight area of coro- No. of 
eases mean s.d. nary arteries cases 

mean s.d. 

heart weight area of coro- 
mean s.d. nary arteries 

mean s.d. 

25--34 3 390 78 21.41 3.40 38 365 51 18.61 4.86 
35~44 9 423 23 21.60 4.62 39 395 47 22.58 5.29 
45--54 18 412 73 24.85 7.68 30 408 84 23.38 5.92 
55--64 9 442 95 21.35 6.46 38 424 77 22.60 6.77 

Table 2. Maen values and standard deviations for the absolute area (sq. cm) of fatty streak 
and raised lesion in the coronary arteries of chronic alcoholics and violent deaths by age 

AGE Chronic alcoholics Violent deaths 

No. of fatty streak raised lesion No. of fatty streak raised lesion 

cases mean s.d. mean s,d. cases mean s.d. mean s.d. 

25--34 
35-~44 
45--54 
55--64 

3 1.06 0.33 0.89 0.43 38 1.59 1.80 0.76 1.13 
9 2.34 1.73 3,76 2.76 39 2.90 2.30 2.71 2.28 

18 1.94 1.48 5.36 4.68 30 2.93 1.92 5.70 3.79 
9 1.65 0.76 8.40 4.88 38 2.54 2.26 6.31 4.35 
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Table 3. Mean values and  s tandard  deviations for stenosis score (range 0 to 15) of the coronary 
arteries in age groups of chronic alcoholics and violent deaths 

Age Chronic alcoholics Violent deaths 

No, of mean  s.d. No. of mean s.d. 
c a s e s  e a s e s  

25--34 3 0.7 0.5 38 0.7 0.9 
35--44 9 2.7 1.4 39 1,9 1.2 
45--54 18 3.8 3.2 30 3,2 2.0 
55--64 9 6.2 4.2 38 4.6 3.1 

Table 4. Mean values and s tandard  deviations for t h e  area of the  abdominal  aorta (sq. cm) 
in age groups of chronic alcoholics and violent deaths 

Age Chronic alcoholics Violent deaths 

No. of mean s.d. No. of mean s.d. 
cases cases 

25--34 3 45.8 6.5 38 42.2 5.7 
35--44 9 53.1 6.0 39 49.6 6.6 
45--54 18 55.4 6.0 30 58.2 9.8 
55--64 9 62.3 9.6 38 62.1 9.8 

Table 5. Mean values and s tandard deviations for the  absolute area (sq. era) of fa t ty  streak 
and raised lesion in the abdominal  aorta  of chronic alcoholics and violent deaths by age 

Age Chronic alcoholics Violent deaths 

No. of fa t ty  streak raised lesion No. of fa t ty  streak raised lesion 

cases mean s.d. mean  s.d. cases mean s.d. mean s.d. 

25--34 3 9.80 5.45 2.34 2.58 38 13.86 6.67 1.36 3.00 
35--44 9 12.94 8.94 10.17 9.91 39 14.07 8.40 8.20 8.56 
45--54  18 11.10 6.88 20.30 15.12 30 12.51 7.48 18.70 13.68 
55--64 9 12.39 6.47 25.61 13.21 38 11.03 5.78 28.35 14.63 

Atherosclerosis o] the Abdominal Aorta 

T h e r e  was  n o  c o n s i s t e n t  d i f f e r ence  b e t w e e n  c h r o n i c  a l coho l i c s  a n d  v i o l e n t  d e a t h s  

i n  t h e  m e a n  a r e a  o f  a o r t i c  s p e c i m e n s  ( T a b l e  4). T h e  m e a n  e x t e n t  of  a o r t i c  f a t t y  

s t r e a k  was  s m a l l e r  in  t h e  t h r e e  y o u n g e s t  age  g r o u p s  of  c h r o n i c  a l coho l i c s  t h a n  i n  

t h e  c o r r e s p o n d i n g  age  g r o u p s  o f  v i o l e n t  d e a t h s  ( T a b l e  5). I n  t h e  s a m e  age  g r o u p s  

t h e  a r e a  of  r a i s e d  l e s ion  w as  h i g h e r  in  c h r o n i c  a l coho l i c s  t h a n  i n  t h e  c o n t r o l s  

( T a b l e  5). I n  t h e  o l d e s t  age  g r o u p ,  h o w e v e r ,  t h e  d i r e c t i o n  of  t h e  d i f f e rence  was  

o p p o s i t e .  T h e  d i f f e r ence  b e t w e e n  c h r o n i c  a l coho l i c s  a n d  v i o l e n t  d e a t h s  was  n o t  

s t a t i s t i c a l l y  s i g n i f i c a n t  w i t h  r e g a r d  t o  e i t h e r  of  t h e s e  p a r a m e t e r s  of  a o r t i c  a t h e r o -  

sclerosis .  
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Discussion 

The point-counting technique which was applied in the present s tudy tbr the 
quanti tat ive assessment of atherosclerosis enables reliable comparisons with regard 
to the severity of arterial atherosclerosis (Mitchell and Cranston, 1965; Rissanen, 
1972; Rissanen and Py6r/tl~t, 1972). When the significance of the results is inter- 
preted, the most important  source of bias is obviously the selective composition 
of autopsy materials. This problem has been discussed by many  authors (Mainland, 
1953; McMahan, 1962; Sternby, 1968; Rissanen, 1972). There is considerable 
consensus tha t  persons dying of violent causes constitute the best possible cross- 
sectional sample of population for the s tudy of atherosclerosis (Strong and McGill, 
1962; Sternby, 1968; Vihert et al., 1970). Violent deaths may  thus best represent 
the situation in the general population, which is the logical control when the 
relationship between certain factors and atheroselerosis is investigated. I t  is 
evident tha t  the population of chronic alcoholics which is studied postmortem 
is always highly selected, representing extreme stages of alcoholism. The majori ty  
of the present cases were Skid-Row alcoholics, comprising a sample of asocial 
population which mainly includes persons originating from the lower social classes. 
Historical information concerning the duration and degree of alcoholism is in 
these persons either unavailable or recorded in nonstandardized fashion. Some 
authors have studied the relationship between alcoholism and atheroselerosis in 
a series of cirrhotic patients (Creed et al., 1955 ; Restrepo et al., 1968). The selection 
of the material  in this way may  be fallacious if chronic alcoholism is the object 
of the study. The prevalence of cirrhosis was rather lout in the present series. 

The present chronic alcoholics did not differ with regard to the severity of 
advanced coronary and aortic atherosclerosis from persons who died of violent 
causes. Negative association of the severity of the atherosclerotic involvement 
of coronary arteries with chronic alcoholism or cirrhosis has been reported in a 
few other surveys in which the severity of arterial lesions has been estimated 
(Parrish and Eberly, 1961; Restrepo et al., 1968; Viel et al., 1968). Negative as- 
sociation has been shown also between aortic atherosclerosis and alcoholism (Re- 
strepo et al., 1968; Sackett  et al., 1968). The series of Viel et al. consisted of persons 
who died of violent causes. The other above-mentioned studies have been based 
on hospital materials. In  comparing persons with "chronic excessive alcoholism" 
with "total  abstainers and moderate consumers of alcohol" studied at  autopsy, 
~rilens (1947) noted considerably less "generalized atherosclerosis" in the former 
than in the latter. Decreased prevalence of coronary lesions in patients with 
portal cirrhosis as compared with autopsied persons in whom no cirrhosis was 
found, was observed by Hall et al. (1953). Creed et al. (1955) have concluded tha t  
males with Lannec's  cirrhosis had significantly less severe aortic involvement of 
atherosclerosis than was found in the control series. Hirst  et al. (1965) compared 
the extent of intimal atheroma among chronic alcoholics without cirrhosis and 
cirrhotics with or without alcoholism with the control series of other autopsied 
persons. They concluded tha t  patients with cirrhosis showed some " immuni ty"  
to atherosclerosis that  was not shared by subjects who had chronic alcoholism 
without cirrhosis. Decreased incidence of myocardial infarction or coronary heart  
disease in patients with cirrhosis has also been reported (MacDonald et al., 1958; 
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Gran t  et al., 1959; Howel l  et al., 1960). I t  may ,  however ,  be dangerous  to  s t u d y  
in au topsy  ma te r i a l  the  associa t ion  of two diseases of  severe prognosis  (Viel et al., 
1968). 

Malnu t r i t i on  is of ten associa ted  wi th  chronic alcoholism. The  presen t  chronic 
alcoholics were indeed  somewha t  th inne r  t h a n  males  who died of v io lent  causes. 
Metabol ic  de rangemen t s  resul t ing f rom alcoholism and  m a l n u t r i t i o n  m a y  cause 
sudden  dea th  and  degenera t ive  changes in the  m y o c a r d i u m  (Nevins et al., 1972). 
I t  has  been suggested t h a t  ex tens ive  was t ing  m a y  be responsible  for the  reversa l  
of  a therosclerot ic  lesions (Wilens, 1947; Ei lersen et al., 1960). Sacke t t  et al. (1968) 
have  discussed t h a t  the  was t ing  secondary  to  excessive alcohol in t ake  m a y  ex- 
p la in  the  decreased sever i ty  of a r te r ia l  i nvo lvemen t  t h a t  has  been found in a few 
surveys  in pa t i en t s  wi th  chronic alcoholism or cirrhosis of  the  l iver.  I t  is possible 
t h a t  the  t e n d e n c y  to less ex tens ive  f a t t y  s t reaks  which was found in t he  coronary  
ar ter ies  of the  p resen t  chronic alcoholics as compared  wi th  v io lent  dea ths  was a 
reflection of  ma lnu t r i t i on  in these  persons.  A l though  the  males  in the  series of  
chronic alcoholics were somewhat  t h inne r  t h a n  those  in the  series of v iolent  
dea ths  there  was no difference be tween  these  two series in the  ex t en t  of a d v a n c e d  
a therosclerot ic  lesions, ra ised lesions or in the  sever i ty  of  coronary  stenosis. This  
is in agreement  wi th  the  resul ts  of several  s tudies  which  have  shown t h a t  t he  
degree of  obes i ty  is no t  r e la ted  to  the  sever i ty  of  coronary  and  aor t ic  a thero-  
sclerosis (Giertsen,  1966; Montenegro  and  Solberg,  1968; S te rnby ,  1968). 

The presen t  resul ts  give grounds  for a conclusion t h a t  in the  popu la t ion  of 
chronic alcoholics which comes to  medico- legal  a u topsy  the  sever i ty  of coronary  
and aor t ic  a therosclerosis  does no t  differ f rom t h a t  in the  general  popula t ion .  
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