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ABSTRACT

O b je c t iv e : E leva ted  h o m ocys te ine  leve ls  have 
b e e n  a s s o c ia te d  w ith  in c re a s e d  risk  of 
a th e ro sc le ro tic  v a scu la r d isease . The poss ib le  
a sso c ia tion  of h o m o cys te in e  w ith  res tenos is  a fte r 
p e rcu ta n e o u s  tra n s lu m in a l co rona ry  ang iop las ty  
(P TC A ) has no t been  w id e ly  inves tiga ted .

M e th o d s : In o rd e r to  de te rm in e  if a re la tionsh ip  
ex is ts  be tw e e n  se ru m  h om ocys te ine  leve ls  and 
re s te n o s is  a fte r P TC A , se ru m  h o m o cys te in e  
leve l w e re  d e te rm in e d  in 204  p a tie n ts  w ho  
u n d e rw e n t a su cce ss fu l PTC A  p ro cedu re  and 
s ta n t im p la n ta tio n . The pa tien ts  w ere  fo llow ed  
w ith  c lin ica l e xa m in a tio n s  and exe rc ise  tests  a t 1, 
3, a n d  6 m o n th s , and  a co n tro l c o ro n a ry  
a n g io g ra p h y  w as  pe rfo rm e d  a fte r 6 m on ths  to 
e va lu a te  res tenos is . H om ocys te ine  leve ls  w ere  
d e te rm in e d  w ith  f lu o re s c e n c e  p o la r iz a t io n  
im m u n o a ssa y .

R e s u lts :  O f the  146 p a tien ts  w ho  unde rw en t 
a n g io g ra p h ic  e v a lu a tio n , 57  (39  % ) had 
res tenos is , w h e re a s  89 (61 % ) d id  not. The 
h o m o cys te in e  d is tr ib u tio n s  w e re  com p a re d  in 
th e se  tw o  g ro u p s  o f p a tie n ts . A lth o u g h  th e

ave rage  h o m o cys te in e  leve ls  w e re  h igher in the  
re s te n o s e d  g ro u p , th e  d iffe re n c e  w a s  not 
s ta tis tica lly  s ign ifican t.

Conclusion: B ecause  o f its w ide  d is tribu tion , 
se rum  h o m o cys te in e  va lu e s  do  not seem  to be a 
use fu l ind ica to r fo r the  risk  of res tenos is  a fte r 
PTC A.

Key W ords: H o m o c y s te in e , R e s te n o s is ,
P TC A

INTRODUCTION

H o m o cys te in e  is a na tu ra lly  occu rring  su lphur 
c o n ta in in g  a m in o  a c id  p ro d u c e d  d u rin g  
m e th io n in e  m e tabo lism . M e th ion ine  is converted  
to  h o m o c y s te in e  th ro u g h  in te rm e d ia te s  S- 
a d e n o s y l m e th io n in e  and  S -a d e n o sy l 
h o m o c y s te in e . H o m o c y s te in e  can  be 
re m e th y la te d  to  m e th io n in e  by m e th io n in e  
s y n th a s e  w h ic h  re q u ire s  m e th y le n e  
te tra h yd ro fo la te  (M TH F) as a co fac to r, bu t the  
m a jo r ity  o f h o m o c y s te in e  g o e s  th ro u g h  a 
p y rid o xa l-5 '-p h o sp h a te  (v itam in  B 6) dependen t

(A ccep ted 30 May, 2000) M arm ara M edica l Journa l 2000 ;13 (3 ):137-142

1 3 7



Onder Sirikci, et aI

co n d e n sa tio n  w ith  se rine  to fo rm  cys ta th io n in e  in 
a re a c tio n  c a ta ly z e d  by c y s ta th io n in e  b e ta - 
syn thase  (C pS )(1 ). T he  h o m o cys te in e  in b lood  is 
e ith e r found  as co va le n tly  bound  to p lasm a  
p ro te ins, o r bound  to  o th e r th io ls  -in c lud ing  itse lf. 
O n ly  a ve ry  sm a ll frac tion , (~1% ) c ircu la te s  in the  
fo rm  of fre e  th io l.

T h e  h o m o c y s te in e  le v e ls  m a y  be e le v a te d  
b e ca u se  o f e ith e r g e n e tic  ca u se s , su ch  as 
hom ozygous d e fic ie ncy  o f CPS, o r ho m o zyg o u s  
d e fic ie ncy  o f M TH F  reductase , d ie t (m e th ion ine  
in ta k e , n u tr it io n a l d e fic ie n c ie s  o f fo lic  a c id , 
v itam in  B 12 and v ita m in  B6), age  and e s trogen  
sta tus. O th e r ca u se s  such as rena l im p a irm e n t 
a lso  e ffec t ho m o cys te in e  leve ls  by im pa iring  the 
m e tabo lism  o f h o m o cys te in e  by the  k idneys.

E leva ted  h o m o cys te in e  leve ls  has been w ide ly  
a ssoc ia ted  w ith  a th e ro sc le ro tic  va scu la r d isease . 
A lthough  the  m e chan ism  by w h ich  h o m ocys te ine  
ca u se s  v a scu la r d a m a g e  and  co n tr ib u te s  to 
a th e ro sc le ro s is  is not ye t know n, m e chan ism s 
re la ting  to d ire c t (by d ire c tly  reac ting  w ith  ce llu la r 
cons tituen ts ) and  ind irec t (by a u to -o x id a tio n  of 
h o m o cys te in e  to  h o m o c y s tin e  a n d  h yd ro g e n  
p e ro x id e ) c y to to x ic ity  o f h o m o c y s te in e  to  
endo the lia l and va s c u la r sm oo th  m usc le  ce lls  
have  been  p ro p o s e d . V a rio u s  s tu d ie s  have  
sugges ted  th a t h o m o cys te in e  fa c ilita te s  ox id a tive  
a rte ria l in ju ry , a u g m e n ts  th e  p ro life ra tio n  of 
sm o o th  m u s c le  c e lls , a lte rs  th e  c o a g u la n t 
p ro p e rties  o f b lood  and im pa irs  en d o th e liu m  
d e p e n d e n t va so m o to r regu la tion . In response  to 
h o m o c y s te in e - in d u c e d  in ju ry  d a m a g e d  
e n d o th e lia l c e lls  b e c o m e  p ro th ro m b o tic  w ith  
decre a se d  th ro m b o m o d u lin  and  hepa ran  su lfa te  
syn thes is  and  in c reased  exp re ss io n  o f tissue  
fac to r. Increased  leve ls  of h o m o cys te in e  can  a lso 
in c re a s e  v a s c u la r  sm o o th  m u sc le  ce ll 
p ro life ra tion  v ia  a c tiva tio n  of p ro te in  k inase  C, 
cyc lin  d e p e n d e n t k inase , and  induc tion  of c -fos 
and  c -m yb . T h e s e  h y p o th e s e s  and  re la te d  
s tud ies  have  been  rev iew ed  by B e rw a n ge r (2), 
W e lch  (3) a n d  H a n k e y  (4). T h e  p o s s ib le  
in te ra c tio n  o f h o m o c y s te in e  w ith  e n d o th e lia l 
fu n c tio n s , v a s c u la r  sm o o th  m u sc le  ce ll 
p ro life ra tion  and  th ro m b o tic  p ro p e rties  o f b lood 
are a lso  c lo se ly  re la ted  to re s tenos is  a fte r PTC A. 
The ro ie o f h o m o cys te in e  in the  d e ve lo p m e n t of 
res tenos is  a fte r P TC A  has not been  inves tiga ted  
w ide ly . In a ra t ca ro tid  e n d a rte re c to m y  m ode l, 
h yp e rh o m o cys te in e m ia  w as found  to inc rease

n eo in tim a l h yp e rp la s ia  (5), bu t in a p ro sp e c tive  
ca se -co n tro l s tu d y  p la sm a  h o m o cys te in e  w as  not 
a p re d ic tive  fa c to r fo r re s te n o s is  a fte r co ro n a ry  
a n g io p la s ty  (6). T h e re fo re  w e  a im e d  to  obse rve  
any  p o ss ib le  a sso c ia tio n  b e tw e e n  h o m o cys te in e  
leve ls  and  re s te n o s is  a fte r P T C A  w ith  o r w ith o u t 
s te n t im p la n ta tio n .

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

P a tie n ts

From  J a n u a ry  to  D e ce m b e r 1997, 204  p a tien ts  
w e re  e n ro lle d  in th is  p ro sp e c tive  c lin ica l tria l w ho  
u n d e rw e n t a co ro n a ry  in te rve n tio n  b e ca u se  of 
s ta b le  o r uns ta b le  a n g in a  pe c to ris . T he  c rite r ia  
fo r  c o ro n a ry  in te rv e n t io n  w a s  th e  
a n g io g ra p h ica lly  d o cu m e n te d  s te n o s is  o f> 70% in  
a t le a s t o n e  o f th e  m a jo r b ra n c h e s  o f the  
c o ro n a ry  tre e , a n d  a c c o m p a n y in g  is c h e m ic  
ch a n g e s  in e le c tro ca rd io g ra m s  (E C G ) a t rest o r 
w ith  p ro vo ca tive  tes ts . A ll p a tie n ts ' w ho le  b lood  
coun ts , b lood  g lu co se  leve ls , live r and renal 
fu n c tio n  te s ts , E C G  a n d  c h e s t X -ra ys  w e re  
e v a lu a te d  b e fo re  th e  in te rv e n tio n . O v e rn ig h t 
fa s ting  b lood  sa m p le s  w e re  o b ta in e d  from  the  
p a tie n ts  b e fo re  P T C A  fo r  h o m o c y s te in e  
d e te rm in a tio n s .

An in fo rm e d  c o n s e n t w a s  o b ta in e d  from  all 
p a tie n ts  and th is  s tu d y  w a s  a p p ro ve d  by the  
E th ica l C o m m itte e  o f the  M a rm a ra  U n ive rs ity  
S choo l o f M ed ic ine .

P ro c e d u re  a n d  fo l lo w -u p

P TC A  p ro ce d u re s  and  s te n t im p la n ta tio n s  o f the  
s c h e d u le d  p a tie n ts  w e re  p e rfo rm e d  in th e  
C a th e riza tio n  L a b o ra to ry  of F lo re n ce  N ig h tinga le  
H o s p ita l (K a d ir  H as U n iv e rs ity  S c h o o l o f 
M e d ic in e ). T he  a n g io p la s ty  p ro c e d u re s  w e re  
p e rfo rm e d  v ia  th e  fe m o ra l a p p ro a ch  w ith  an 8 
F re n c h  g u id in g  c a th e te r  a c c o rd in g  to  th e  
s ta n d a rd  P TC A  te ch n iq u e  as o rig in a lly  d e sc rib e d  
by G ru n tz ig  et al (7). T he  a n g io g ra p h ic  c rite r ia  of 
a su cce ss fu l a n g io p la s ty  w a s  d e fin e d  as an 
in c re a se  o f g re a te r than  5 0 %  in lum ina l d ia m e te r 
w ith  a fina l s te n o s is  o f less  than  3 0 %  in lum ina l 
d ia m e te r and  no m a jo r co m p lica tio n s  (dea th , 
m yo ca rd ia l in fa rc tio n , o r e m e rg e n c y  b y -p a ss  
s u rg e ry ). A s te n t w a s  im p la n te d  in b a il-o u t 
s itu a tio n s  and  in ca se s  w h e re  a su b o p tim a l resu lt 
w a s  o b ta in e d  w ith  c o n v e n tio n a l P T C A . A ll
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pa tien ts  w h o  d id  no t have  a h is to ry  of p rev ious 
g a s tro in te s tin a l b le e d in g  w e re  on asp irin  the rapy  
(1 0 0 -3 0 0  m g /d a y ) b e fo re  and  a fte r the  
in te rven tion , in tra ve n o u s  bo lus  hepa rin  (10 ,000  
U in P T C A  and  15 ,000  U in s ten t pa tien ts) w ith  
aP T T  co n tro l, and  tic lo p id in e  fo r 6 w eeks  (s ten t 
p a tie n ts ) , c a lc iu m  c h a n n e l b lo c k e rs  and 
n itrog lyce rin  fo r s ix  m on ths  as ad junc tive  m edica l 
th e ra p ie s . A ny  o f the  p re se n t risk fac to rs  such as 
h y p e rc h o le s te ro le m ia , h y p e rte n s io n  and 
d ia b e te s  w e re  in te n s iv e ly  tre a te d  w ith  
a p p ro p r ia te  th e ra p ie s . T h e  p a tie n ts  w e re  
fo llo w e d  w ith  c lin ica l e xa m in a tio n s  and exe rc ise  
tes ts  a t 1,3 and  6 m on ths  a fte r the  in te rven tion . A 
c o ro n a ry  a n g io g ra m  w a s  s c h e d u le d  a fte r 6 
m on ths ' co n tro l to  e va lu a te  res tenos is , in w h ich , 
p a tie n ts  w ith  g re a te r  th a n  5 0 %  s te n o s is  in 
lum ina l d ia m e te r at the  a n g iop la s ty  s ite  w ere  
a ccep ted  to have  res tenos is . Both ang iop las ty  
and con tro l a n g io g ra p ie s  w e re  recorded  w ith 
c in e a n g io g ra p h y  fo r d o cum en ta tion .

D e te rm in a t io n  o f h o m o c y s te in e

S erum  h o m o cys te in e  leve ls  w e re  de te rm ined  
w ith  f lu o re s c e n c e  p o la r iz a t io n  im m u n o a s s a y  
(A bbo tt D ia g n o s tics ) (8,9). T he  hom ocys te ine  
a d d u c ts  in s a m p le s  w e re  re d u ce d  to  free  
h o m o cys te in e  w ith  the  add ition  of d ith io th re ito l 
and  th e  to ta l fre e  h o m o c y s te in e  w as  
e n zym a tica lly  co n ve rte d  to  SAH . The am oun t of 
S AH  w e re  d e te rm in e d  w ith  a fluo resce ina ted  
tra ce r labe led  an ti-S A H  an tibody. The resu lts  
w e re  e xp re sse d  as to ta l h o m ocys te ine  in pm ol/L .

D a ta  a n a ly s is

T he  d iffe re n ce  in the  d is tr ib u tio n  of d icho tom ous  
ch a ra c te ris tic s  in o u tco m e  g roups  w ere  exp lo red  
w ith  the  c h i-sq u a re  tes t. The p resence  of a 
s ta tis tica lly  s ig n ifica n t d iffe re n ce  in hom ocys te ine  
d is tr ib u tio n s  a m o n g  p a tien ts  g rouped  acco rd ing  
to  o u tc o m e  o r v a r io u s  c h a ra c te r is t ic s  w e re  
e xp lo re d  w ith  the  t-tes t, us ing  o n e -ta ile d  p- 
va lues. The s ta tis tica l tes ts  w e re  done  using M S- 
Exce l 97  so ftw a re .

RESULTS

O f the  204  p a tie n ts  inc luded  in the  s tudy, 146 
p a tie n ts  (7 2 % ) had  a c o n tro l a n g io g ra p h y  
pe rfo rm e d  a t th e  end  of the  fo llow -up  period . The 
m ean tim e  in te rva l fo r con tro l a n g iog ra p h y  w as

6 .9±3 .6  m onths. T he  m ean age  of these  111 
m ale (76% ) and 35 fe m a le  (24% ) w as 56±10  
years. A cco rd ing  to the  a n g iog raph ic  eva lua tion , 
57  of the  p a tien ts  (39% ) w e re  dec ided  to have 
res tenos is , w h e re a s  89 pa tien ts  (61% ) did not.

The h o m ogene ity  of the  res tonos is  and non 
s te n o s is  g ro u p s  w e re  a n a ly z e d  fo r the  
d is tribu tion  of gender, les ion  num ber, o r type  of 
in te rven tion  (P TC A  vs. s ten t) app lied , and the 
n u m b e r o f d ia b e tic  and  h ype rtens ive  pa tien ts  
w ith  the  ch i-sq u a re  test. T he  d is tribu tion  of these 
ch a ra c te ris tics  w e re  not s ig n ifica n tly  d iffe ren t 
(Tab le  I) in re s tenos is  and n on -s tenos is  g roups. 
T he  app lica tion  of P TC A  w ith  o r w ithou t s tent 
im p lan ta tion  to  p a tien ts  hav ing  one, tw o or th ree  
le s io n s  a lso  w a s  no t d iffe re n t s ig n if ic a n tly  
(p= 0 .622 ). T he  age, and b lood  lip id pa ram ete rs  
of the  re s tenos is  and  n on -s tenos is  g roups are 
p resen ted  in T ab le  II. T he  m ean age (p = 0 .133), 
to ta l c h o le s te ro l (p = 0 .2 8 0 ), L D L -c h o le s te ro l 
(p = 0 .4 3 8 ), H D L -c h o le s te ro l (p = 0 .3 7 7 ), and 
tr ia cy lg lyce ro l (p= 0 .660 ) leve ls  of pa tien ts  p rio r to 
P TC A  w e re  no t s ig n if ic a n tly  d iffe re n t in the 
res tenos is  and n o n -s te n o s is  g roups  w ith  the  t- 
tes t. N one  of th e se  risk  fa c to rs  w e re  found  to  be 
a s s o c ia te d  w ith  re s te n o s is  o u tc o m e  w ith  
u n iva ria te  ana lyses.

A lth o u g h  the  ave ra g e  h o m o cys te in e  level in the 
res tenos is  g roup  w as  h ig h e r than  the  average  
ho m o cys te in e  leve l of n o n -s te n o s is  g roup, the 
d iffe re n ce  w as  not s ig n ifica n t w ith  the  t-test 
(12 .06  vs. 10.60 pm o l/L ; p=0 .12 ) (Tab le  III). In 
o rd e r to  see  if th e  e le v a tio n  in th e  m ean 
h o m o cys te in e  level in the  re s tenos is  g roup  could

T a b le  I. The distribution of gender, type of intervention used, 
num ber of patients with single or multiple lesions and 
num ber of patients with d iabetes and hypertension in 
the restenosis and non-stenosis groups.

^ R e s t e n o s is N o n -s te n o s is Total

Male 47 64 111

Female 10 25 35

PTCA 37 53 90

Stent 20 36 56

Single lesion 37 61 98

Multiple lesion 20 28 48

DM 5 6 11

Hypertension 10 24 34
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Table II. The a g e  and blood lipid p aram eters of the restenosis 
and non-stenosis groups.

restenosis, (n=57) non-stenosis, (n=89)

mean median min max SD mean median min max SO

Age 57.2 58 38 76 9.8 54.8 55 32 78 9.5

Total cholesterol 212.5 213 122 313 45.4 221.1 220 123 399 45.6

Triacylglycerols 200 171 60 690 130.3 208.6 184 61 573 100.1

HDL-cholesterol 46.4 48 30 56 5.5 45.5 47 24 58 6.1

LDL-cholesterol 127.9 125.9 51.2 238 43.3 133.9 134 42.6 313.2 44.7

Table III. T he a v e ra g e  h o m ocyste ine  levels (± 1 s ta n d a rd  
deviations) in resten o sis  and  non-stenosis groups.

H o m o c y s t e i n e ,  pm o l/ L

r estenosis N o n -s te n o s is

Whole group 12.06+4.51 10.60+6.43

Male 12.92+4.31 11.34±7.20

Female 7.36±2.17 8.79±3.56

PTCA 12.10±4.29 9.26±2.73*

Stent 11 97±5.12 12.27±8.95

Single lesion 11.78±5.34 10.57±7.57

Multiple lesion 12.51±2.80 10 81 ±3.02

• p=0,002

have been  m asked  w ith  th e  w id e  d is tr ib u tio n  of 
ho m o cys te in e  leve ls , the  9 5 th p e rcen tile  va lu e  of 
the  no n -s te n o s is  g ro u p  w as  rega rded  as a cu t-o ff 
va lue  fo r th is  coho rt, and  the  p e rce n ta g e  of 
v a lu e s  e x c e e d in g  th is  c u t-o ff v a lu e  w e re  
com pa red  and fo u n d  to be ve ry  s im ila r in the  
res tenos is  and n o n -s te n o s is  g ro u p s  (6.1 %  and 
6 .2  %  respec tive ly ).

W h e n  th e  h o m o c y s te in e  le v e ls  in o u tc o m e  
g roups w e re  com p a re d  a cco rd ing  to g ende r, m en 
had a n o n -s ig n ifica n t e le va tion  in the  res tenos is  
g ro u p  (1 2 .9 2  vs . 1 1 .3 4  p m o l/L , p = 0 .1 5 2 ), 
w h e re a s  w o m e n  p re s e n te d  a n o n -s ig n if ic a n t 
e leva tion  in th e  no n -s te n o s is  g ro u p  (7 .36  vs  8 .79 
pm o l/L ; p=0 .202 ). The h o m o cys te in e  va lues  of 
res tenos is  and no n -s te n o s is  g roups  w e re  a lso  
com pa red  am ong  su b se ts  a cco rd ing  to  th e  type  
of in te rven tion  app lied  (P T C A  vs s ten t), and 
acco rd ing  to p a tien ts  hav ing  s ing le  o r m u ltip le  
les ions. T he  h o m o cys te in e  leve ls  of p a tien ts  w ith 
conven tiona l P TC A  w e re  s ig n ifica n tly  e leva ted  in 
the  res tenos is  g ro u p  (12 .10  vs. 9 .26 , p=0 .002 ), 
bu t th is  pa tte rn  w as  not ob se rve d  in p a tien ts  to 
w hom  a s te n t w as  im p la n te d  (11 .97  vs. 12.27, 
p= 0 .4 4 9 ). P a tie n ts  w h o  had a s in g le  les ion

in te rve n tio n  (11 .78  vs. 10 .57  p= 0 .2 5 9 ) and  an 
In te rven tion  to  m ore  than  one  le s io n  (12.51 vs. 
1 0 .81 , p = 0 .0 6 2 ) b o th  had  n o n -s ig n if ic a n t
e le va tion s  in th e ir  re sp e c tive  re s te n o s is  g roups.

D IS C U S S IO N

A fte r its d is co ve ry  in 1960 's , e le va te d  le ve ls  of 
h o m o cys te in e  w e re  re g a rd ed  as a risk  fa c to r fo r 
a th e ro sc le ro s is . M ore  th a n  12 ,000  p a tie n ts  w ere  
in ve s tig a te d  in m ore  than  100 c ro ss -se c tio n a l, 
ca se -co n tro l, and  p ro sp e c tive  co h o rt s tu d ie s  to 
d e te rm in e  th e  ro le  o f e le va te d  h o m o cys te in e  
leve ls  as an  a th e ro sc le ro tic  risk  fa c to r (4). T he  
P h ys ic ia n s ’ H ea lth  S tu d y  (10), the  B ritish  U n ited  
P ro v id e n t A sso c ia tio n  s tu d y  (11), the  T ro m so  
s tu d y  (12), the  B ritish  R eg iona l H eart S tu d y  (13), 
and  the  la rge  E u ropean  C o lla b o ra tive  S tudy  (14) 
w e re  am o n g  the  m os t p ro m in e n t s tu d ie s  w he re  
e le va te d  h o m o cys te in e  le ve ls  w e re  fo u n d  to  be 
a sso c ia te d  w ith  co ro n a ry  h e a rt d ise a se . In a 
m e ta -a n a lys is  of 27  o b s e rva tio n a l s tu d ie s  w h ich  
in c lu d e d  4 0 0 0  p a tie n ts , an  e le v a te d
h o m o c y s te in e  leve l w a s  a s s o c ia te d  w ith  an 
in c re a s e d  r is k  o f fa ta l a n d  n o n -fa ta l
a th e ro sc le ro tic  v a s c u la r d ise a se  in the  co rona ry , 
ce re b ra l, and  p e rip h e ra l c ircu la tio n s  (15). But 
o th e r p ro s p e c tiv e  s tu d ie s , - in c lu d in g  fu r th e r 
repo rts  from  th e  P h ys ic ia n s ' H ea lth  S tudy-, have 
fa ile d  to  d e m o n s tra te  a s ig n if ic a n t a sso c ia tion  
be tw e e n  e le va te d  h o m o cys te in e  leve ls  and  new  
a n g in a , n o n -fa ta l m y o c a rd ia l in fa rc t io n  (M l), 
dea th  from  co ro n a ry  h e a rt d ise a se  (C H D ), and 
isch e m ic  s tro ke  (16 -20 ).

In o rd e r to  d e te rm in e  if h o m o cys te in e  leve ls  at 
the  tim e  of a n g io p la s ty  w o u ld  be a p re d ic to r of 
re s te n o s is  a fte r  P T C A , w e  e v a lu a te d  th e  
h o m o cys te in e  le ve ls  o f 146 p a tie n ts  u n d e rgo ing  
P T C A  w ith  o r w ith o u t s te n t im p la n ta tio n . In our 
p ro sp e c tive  co h o rt, th e  o ve ra ll h o m o cys te in e  
d is tr ib u tio n  o b ta in e d  is s im ila r to  the  d is tr ib u tio n s  
o b ta in e d  in la rg e -sca le  e p id e m io lo g ic  s tud ies  
(1 0 ,1 3 ,1 4 ,2 0 ). A lth o u g h  th e  h o m o cys te in e  level 
w a s  e le v a te d  in th e  re s te n o s is  g ro u p , the  
d if fe re n c e  d id  n o t re a c h  s ig n if ic a n c e . T he  
p e rce n ta g e  o f va lu e s  w h ich  e xce e d  an a rb itra ry  
cu t-o ff va lu e  (the  9 5 th p e rce n tile  va lu e  of the  n o n 
s te n o s is  g ro u p ) w e re  a ls o  s im ila r  in the  
re s tenos is  and  n o n -s te n o s is  g ro u p s  (6 .1%  and 
6 .2%  resp e c tive ly ), w h ich  in d ire c tly  sh ow ed  tha t 
e le va te d  va lu e s  w e re  e q u a lly  d is tr ib u te d . W hen
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th e  a n a ly s e s  w e re  p e rfo rm e d  a c c o rd in g  to 
g e n d e r the  sa m e  pa tte rn  w as  obse rved  in m en 
w h e re a s  w o m e n  e x h ib ite d  a n o n -s ig n if ic a n t 
e leva tion  in th e  no n -s te n o s is  g roup ; bu t the 
sm a lle r s ize  o f th e  fe m a le  p a tien t g roup  (n=10 in 
th e  re s te n o s is  g roup , 25 in the  non -s tenos is  
g roup ) and  the  n o n -s ig n ifica n ce  o f the  d iffe rence  
leads us to  q u e s tio n  the  s ig n ificance  o f the  
ch a n g e  in p a tte rn . W h e n  th e  p a tie n ts  w e re  
g ro u p e d  a cco rd in g  to the  type  of in te rven tion  
app lied  (P T C A  vs s ten t), th e  hom ocys te ine  leve ls 
o f p a tie n ts  w ith  c o n v e n tio n a l P T C A  w e re  
s ig n ifica n tly  e le va te d  in the  res tenos is  g roup  
(12 .10  vs. 9 .26 , p = 0 .002 ), bu t th is  pa tte rn  w as 
not o b se rve d  in p a tien ts  to w hom  a s ten t w as 
im p lan ted  (11 .97  vs. 12.27, p=0 .449 ). P atien ts  
w ho  had a s in g le  les ion  in te rven tion  (11 .78  vs. 
10 .57  p = 0 .2 5 9 ) and an in te rven tion  to m ore  than 
one  les ion  (12.51 vs. 10.81, p=0 .062 ) bo th  had 
n o n -s ig n if ic a n t e le v a tio n s  in th e ir  re sp e c tive  
re s tenos is  g roups.

The  in te rp re ta tio n  o f the  con flic ting  resu lts  of 
e p id e m io lo g ic  a n d  o th e r c lin ic a l s tu d ie s  
re g a rd in g  th e  ro le  o f h o m o c y s te in e  in th e  
d e ve lo p m e n t o f a th e ro sc le ro tic  va scu la r d isease  
is co m p lica te d  by th e  d iffe re n ce s  in s tudy  des ign, 
the  se le c tio n  c rite r ia  and n um be r of cases  and 
con tro ls , the  d iffe re n ce  in fo llo w -u p  m ethod and 
d u ra tio n , the  a n a ly tica l m e thod  used in the  
d e te rm in a tio n  of hom ocys te ine , the  d iffe rence  in 
the  typ e  and  se le c tio n  of o u tcom e  (M l, C HD , fata l 
M l, s tro ke  e tc .), and the  s ta tis tica l ana lyses  used
(2 ,4). A lth o u g h  th e  a th e ro sc le ro tic  p rocess  and 
th e  fo rm a tio n  of neo in tim a l hype rp las ia  du ring  
res te n o s is  sh a re  m a n y  s im ila r fea tu re s ,th e  ro le  of 
h o m o cys te in e  as an in d ica to r o f res tenos is  risk, 
and  its p o ss ib le  co n tr ib u tio n  to  the  fo rm a tion  of 
n eo in tim a l h yp e rp la s ia  has no t been e x tens ive ly  
s tu d ie d . In o u r co h o rt, se ru m  h o m o cys te in e  
leve ls  at the  tim e  o f a n g iop la s ty  does not seem  to 
be an in d ica to r o f re s tenos is  risk a fte r PTC A. It is 
p o ss ib le  th a t se rum  h o m o cys te in e  level is no t a 
g o o d  in d ic a to r  o f h o m o c y s te in e ’s p ro b a b le  
cy to to x ic  ro le  a t the  ce llu la r level. The ro le  of 
h o m o cys te in e  as an ind ica to r of res tenos is  risk, 
and the  e x te n t o f its co n tr ib u tio n  to  the  fo rm a tion  
of n eo in tim a l h yp e rp la s ia  needs to  be fu rth e r 
eva lua ted .

In co n c lu s io n , a lthough  the re  is in v itro  ev idence  
fo r th e  a th e ro g e n ic  and  th ro m b o tic  p rope rties  of 
hom o cys te in e , se rum  h o m o cys te in e  level does

not seem  to  be a use fu l ind ica to r of restenos is  
risk a fte r P TC A  in o u r p a tie n t cohort.
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