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Ö Z E T 

Tipik göğüs ağrısı, pozitif eforlu EKG testi ve normal 
koroner anjiyografisi X sendromunu oluşturmaktadır. Bu 
sendromun nedeni tam olarak bilinmemektedir. Altında 
yatan mekanizmada azalmış bir koroner akım rezervi ile 
beraber küçük koroner arterlerin tutulmasının rolü olduğu 
sanılmaktadır. Bazı hastalarda ise anormal bir kalp ağrı 
duyumu algılaması söz konusu olabilir. Özellikle kadınlar
da görülen bu sendromun prognozu genellikle iyidir. Bu
na karşılık, sol dal bloğu bulunan bazı hastalarda sol vent-
rikül fonksiyonunun ileri derecede bozulduğu gözlen
miştir. Kalsiyum kanal blokörleri, beta blokörler ve anjiyo-
tensin konverting enzim inhibitörleri faydalı olabilir. 

Anahtar Kel imeler : X sendromu, Angina, Egzersiz testi, 
Koroner anjiyografi 
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S U M M A R Y 

Syndrome X is defined by the association of typical 
angina pectoris, a positive exercise stress test and nor
mal coronary arteriogram. The casue of syndrome X is 
unknown. The main mechanism appears to be small co
ronary vessels disease with reduced coronary flow re
serve. Some patients may have abnormal cardiac pain 
perception without altered coronary flow reserve. Long 
term follow-up is favourable. However, in some patients 
with left bundle brunch block, significant deterioration of 
left ventricular function is observed. Calcium antagonists, 
beta-blockers and angiotensin converting enzyme inhibi
tors may be effective. 

Key Words : Syndrome X, Angina pectoris, Exercise stress 
test, Coronary arteriogram 
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T y p i c a l ches t pa in (retrosternal , i nduced by phys i 
ca l activity a n d d e c r e a s e d by rest) is a good indicator 
o f myoca rd ia l i s c h a e m i a s e c o n d a r y to obst ruct ive coro
nary artery d i s e a s e . App rox ima te l y 10 to 3 0 % of p a 
t ients undergo ing co ronary ang iog ram h a v e no de tec 
table co ronary artery d i s e a s e (1). S y n d r o m e X is d e s 
c r ibed as typical a n g i n a ches t pa in a s s o c i a t e d with po
si t ive exe rc i se s t ress test without any de tec tab le co ro 
nary artery d i s e a s e at a n g i o g r a m after other c a u s e s of 
ang ina l pa in s u c h as arter ial s p a s m , myoca rd ia l hyper 
t rophy or va lvu lar d i s e a s e with no rma l co ronary arte
r i e s have been e x c l u d e d . T h e term " S y n d r o m e X " w a s 
first u s e d by K e m p in an edi tor ia l rev iew w h e n quot ing 
A r b o g a s t a n d B o u r a s s a (2). In their s tudy of pat ients 
with ang ina l ches t pa in , the latter, us ing rapid atrial st i
mulat ion c o m p a r e d a g roup of pat ients with co ronary 

Geliş Tar ih i : 27.3.1995 

Yazışma Ad res i : Dr.Hakan K A R P U Z 
13, rue de la Ferine 1205 Geneve, 
Switzerland 

artery d i s e a s e with a g roup " X " of pat ients wi thout c o 
ronary artery d i s e a s e at ang iog ram (3). A l t h o u g h in the 
last twenty y e a r s m a n y h a v e s tud ied the sub jec t , the 
aet io logy of s y n d r o m e X h a s not yet b e e n d e t e r m i n e d . 

S y n d r o m e X is most ly s e e n in f e m a l e s . T h e pa in 
i s re t ros terna l , genera l l y s e v e r e a n d o c c a s i o n a l l y s e 
v e r e e n o u g h t o wa r ran t m e d i c a l c a r e (4). C l a s s i c a l 
E C G f ind ings o f m y o c a r d i a l i s c h e m i a ( d e p r e s s i o n o f 
ST segmen t ) on e x e r c i s e , is not a l w a y s p resen t . I t is 
be l i eved that this ches t pain c a n be c a u s e d by m a n y 
fac to rs , n o n e o f w h i c h h a v e b e e n d e t e r m i n e d . T h e 
long te rm p r o g n o s i s of s y n d r o m e X is gene ra l l y f a v o u 
rable (5). 

PHYSIOPATHOLOGY 
In the last few y e a r s different theor ies h a v e b e e n 

put f o rewa rd to e x p l a i n the p a t h o p h y s i o l o g y o f s y n 
d r o m e X (6-8). T h e c a u s e o f p reco rd ia l p a i n in p a 
tients with no rma l co rona ry ar ter ies h a s b e e n s u g g e s 
ted to be the d im in i shed co ronary artery f low. In 1985 
C a n n o n a n d Eps te i n s u g g e s t e d the term o f " m i c r o v a s 
cu lar a n g i n a " as they thought the pa tho logy to be at 
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the level o f s m a l l d iame te r co rona ry ar ter ies wh i ch a re 
intramural a n d nonv is ib le at ang iog raphy (7). In t h e s e 
pat ients the l a rge d i ame te r c o r o n a r y v e s s e l s r e m a i n 
normal e v e n after the test with e rgonov ine . An i nc rea 
s e d sensi t iv i ty of the co ronary microc i rcu la t ion to s t i 
mul i with vasocons t r i c t i ve agen ts a n d a d e c r e a s e d d i -
la tat ive c a p a c i t y o f m i c r o v a s c u l a t u r e w a s o b s e r v e d . 
T h e s e a l terat ions a re r e c o g n i s e d as the key feature o f 
the s y n d r o m e X . T h e s a m e authors a l so s u g g e s t that 
this k ind of m i c r o v a s c u l a r a n g i n a cou ld be part of a 
gene ra l i sed s m o o t h m u s c l e abnormal i t y af fect ing sys te 
m i c ar ter ies, the o e s o p h a g u s a n d bronch i i . 

In 1 9 9 1 , M a s e r i et a l s u g g e s t e d a n e w hypo thes i s 
to exp la in the pa thophys io logy of s y n d r o m e X (8). A c 
cord ing to t hem the m e c h a n i s m of a n g i n a In s y n d r o m e 
X is re la ted to inappropr ia te const r ic t ion of the prear te-
riolar v e s s e l s c a u s i n g a d e c r e a s e in the rese rve of c o 
ronary b lood f low. S e c o n d a r y to th is, ret rosternal pa in 
is i nduced a n d a h e t e r o g e n e o u s myoca rd ia l i s c h a e m i a 
probab ly o c c u r s . U n e q u a l distr ibut ion o f sma l l d iame te r 
v e s s e l z o n e s m a y exp la in the var iety o f vasomo to r re
s p o n s e s o b s e r v e d i n pat ients with s y n d r o m e X . T h e 
const r ic t ion o f ar ter io les a lso s t imu la tes the loca l c o m 
pensa to ry product ion o f a d e n o s i n e wh ich m a y be the 
m e d i a t o r r e s p o n s i b l e for p r e c o r d i a l p a i n . D i f fe ren t 
c a u s e s w e r e s u g g e s t e d t o e x p l a i n th is i n c r e a s e d 
const r ic t ive activity a n d d im in i shed di latat ive capac i t y 
o f t h e s e sma l l d iamete r v e s s e l s s u c h as structural a b 
normal i ty of the m ic roc i rcu la t ion , p r imary a b s e n c e of 
s m o o t h m u s c l e s in the ar ter io lar wa l l , dys func t ion in 
a u t o n o m i c n e r v o u s s y s t e m regu la t ion with i n c r e a s e d 
ad rene rg i c tone, loca l deficit of endo the l ium-der i ved re
laxat ion factor wh i ch is part ial ly respons ib le for the b a 
sa l vascu la r tonus or acqu i red res i s tance to insul in (8-
12) a re the mos t important. 

METABOLIC STUDIES 
S e v e r a l i nvas ive s tud ies with rapid atrial s t imu la 

t ion h a v e been per fo rmed in pat ients with s y n d r o m e X 
i n o r d e r t o d e t e r m i n e m y o c a r d i a l p r o d u c t i o n a n d 
consumpt i on of lac ta tes (4). Pa t ien ts with co ronary ar
tery d i s e a s e h a v e i n c r e a s e d m y o c a r d i a l ext ract ion o f 
lactate dur ing phys ica l activity a n d inhibit ion of fat-free 
ac id ox idat ion. On the contrary, pat ients with s y n d r o m e 
X h a v e nei ther an i n c r e a s e d product ion of lactate nor 
an inhibit ion of fat-free ac id ox ida t ion ; this is p robab ly 
d u e to an i n c r e a s e d act iv i ty o f s y m p a t h e t i c n e r v o u s 
s y s t e m (4,13). 

OTHER CAUSES 
As pat ients with s y n d r o m e X m a y e x p e r i e n c e s e 

ve re a n d f requent p record ia l ches t pa in wi thout any 
de tec tab le pa tho logy of the co ronary microc i rcu la t ion , 
s o m e authors c o n s i d e r the pe rcep t ion o f pa in to be 
abno rma l in t hese pat ients (14,15). Th i s type of pa in 
c a n a l s o b e i n d u c e d du r i ng c a r d i a c ca the te r i sa t i on 
w h e n man ipu la t ions a re per fo rmed in right heart cav i 

t ies, in the aor ta or e v e n dur ing cont ras t mater ia l in jec
t ion into the c o r o n a r y a r t e r i e s . P a i n f u l i n jec t ion o f 
contrast mater ia l into co rona ry ar ter ies rarely h a p p e n s 
in pat ients wi th va lvu la r or c o r o n a r y artery d i s e a s e s 
(15). T h e distor t ion of pa in percep t ion m a y exp la in the 
c a u s e of s e v e r e pa in in s o m e pat ients without a s ign i 
f icant i s c h a e m i a . 

NONINVASIVE METHODS OF 
MYOCARDIAL ISCHAEMIA DETECTION 
Al though by def in i t ion, s y n d r o m e X intails typ ica l 

p record ia l pa in , pos i t ive e x e r c i s e s t r ess test a n d ang io -

graph ica l ly no rma l co rona ry ar ter ies , s o m e authors re

c o m m e n d that i s c h a e m i a shou ld be d o c u m e n t e d in a 

ob ject ive w a y to comp le te al l the cr i ter ias. I s c h a e m i a 

c a n b e d o c u m e n t e d ob jec t i ve l y u s i n g the f o l l ow ing 

tests: 

1. Exercise Test 
T h e s tanda rd e x e r c i s e s t ress test with E C G h a s a 

g o o d sensi t iv i ty but a re lat ively low speci f ic i ty . C a m i c i 

e t a l o b s e r v e d a n o r m a l E C G in 12 o f 14 pa t ien ts 

(86%) with pa tho log ic co rona ry f low r e s e r v e (16). In 

the s a m e study 16 of 29 pat ients (55%) with no rma l 

co ronary f low h a d a n a b n o r m a l E C G . T h e s e resul ts in

d i ca te that f ac to rs o the r t han m y o c a r d i a l i s c h a e m i a 

m a y p lay a role in s y m p t o m s a n d E C G al terat ions. 

2. 24 Hour-Holter ECG Monitoring 
2 4 hour -Ho l te r E C G moni tor ing of ten s h o w s ep i 

s o d e s o f ST s e g m e n t d e p r e s s i o n but t hese a l tera t ions 
do not a l w a y s cor re la te with a p rec i se symp tomato lo 
gy. In Bug ia rd in i ' s se r i es 4 0 0 e p i s o d e s o f ST s e g m e n t 
d e p r e s s i o n d u e to p robab le i n c r e a s e d ad rene rg i c ac t i 
vity we re o b s e r v e d dur ing the d a y t ime (17) but on ly 
6% of t h e s e a l te ra t ions w e r e re la ted with the c h e s t 
pa in . 

3. Thallium-201 Scintigraphy 
Tha l l ium-201 sc in t ig raphy with e x e r c i s e (or d ipyr i 

d a m o l e administ rat ion) i s f requent ly u s e d to d e m o n s 
trate i s c h a e m i a . T h e e f f i cacy of th is test is va r i ab le . 
Per turbat ion of loca l capta t ion after activity a n d e s p e 
c ia l ly t rans ien t h y p o c a p t a t i o n s w e r e n o t e d in 15 to 
4 5 % of pat ients . 

4. Positron Emission Tomography 
(PET) 
T o d a y pos i t ron e m i s s i o n t o m o g r a p h y i s the bes t 

non - invas ive in v ivo me thod to s tudy co rona ry m ic ro 
c i rcu lat ion. Th i s i s pe r fo rmed by m e a s u r i n g b a s a l a n d 
m a x i m a l myoca rd ia l b lood f low. In their s tudy G e l t m a n 
et a l s h o w e d a p p r o x i m a t e l y hal f o f the pa t i en t s to 
h a v e a b n o r m a l myoca rd ia l per fus ion but this a b n o r m a l 
per fus ion w a s most ly h o m o g e n o u s with low i n c i d e n c e 
of loca l invo lvement (18). C a m i c i et al f ound a d e c r e a -

T Klin J Cardiol 1996, 9 



58 
KARPUZ ve Ark. 
SYNDROME "X" 

s e d co ronary f low rese rve in 3 0 % of their patient po 
pulat ion (16). In a m o r e recent s tudy compa r i ng 29 p a 
t ients with s y n d r o m e X with a contro l g roup of 12 s u b 
jec ts no s igni f icant m y o c a r d i a l b lood f low d i s tu rbance 
w a s found (14). 

PROGNOSIS 
T h e long te rm p rognos i s of s y n d r o m e X is g e n e 

ral ly f a v o u r a b l e (5). On exer t ion the left vent r ic le in 
sys to le is e i ther no rma l or hypercont ract i le in pat ients 
w i th s y n d r o m e X . S o m e p a t i e n t s w i th left b u n d l e 
b ranch b lock ( L B B B ) m a y h a v e s e v e r e d e c r e a s e d left 
vent r icu lar e jec t ion f ract ion, both on e x e r c i s e a n d a t 
rest (19,20). T h e d i s tu rbance of left ventr icu lar funct ion 
m a y be a result of m i c rovascu la r dys func t ion a n d is
c h e m i a o r me tabo l i c d isorder . 

THERAPEUTIC ATTITUDE 
AND FOLLOW-UP 
F o l l o w - u p a n d t r e a t m e n t o f pa t i en t s w i th s y n 

d r o m e X are i l lustrated in F igu re 1. O n c e the d iagno

s i s o f s y n d r o m e X i s m a d e b a s e d on the c l a s s i c a l 

t r iad, d o c u m e n t a t i o n of m y o c a r d i a l i s c h a e m i a wi th a 

tha l l ium test or pos i t ron e m i s s i o n t o m o g r a p h y is ne 

c e s s a r y . Th i s is impor tant in o rde r to de te rm ine the 

pat ient s u b g r o u p with i s c h a e m i a a n d to fol low their left 

ventr icu lar funct ion, part icular ly for t hose pat ients w h o 

h a v e a risk of deve lop ing left bund le b ranch b lock . If 

i s c h a e m i a c a n not be demons t ra ted in a pat ient with 

s y n d r o m e X , an ex t raca rd iac c a u s e o f ches t pa in s u c h 

a s e s o p h a g u s dys func t ion mus t b e e x c l u d e d . 

T h e r e s p o n s e to t reatment i s var iab le . S o m e t i m e s 
the t reatment may be ineffect ive a n d the pat ient m a y 
s tay symptomat i c . T w o third of pat ients with s y n d r o m e 
X n e e d m e d i c a l c a r e a n d a lmos t half of the pat ients 
s top work ing for g o o d (5). S o m e pat ients benef i t f rom 

a n a l g e s i c med ica t i on b e c a u s e o f their ac t i ons on c o r o 
nary rese rve . S o m e benef i t f rom t reatment with be ta -
b l ocke rs th rough their ac t ion o f i nc reas ing a d r e n e r g i c 
t onus (17). Am inophy l l i ne b locks the a d e n o s i n e r e c e p 
tors a n d m a y h a v e a f avou rab le effect on s y m p t o m s 
a n d i s c h a e m i c S T - s e g m e n t a l terat ions (8). F ina l ly , a n 
g io tens in conver t ing e n z y m e inhibi tors ( A C E ) a re s a i d 
to h a v e a favourab le effect by d e c r e a s i n g i s c h a e m i a 
on e x e r c i s e . T h i s i s p robab ly d u e to their d i rect ac t ion 
on co rona ry m i c r o v a s c u l a r tone . 

In c o n c l u s i o n s y n d r o m e X inc ludes mul t ip le phy-
s lopa tho log ic ent i t ies. S t u d i e s o f co rona ry f low r e s e r v e 
s h o w an a l tered r e s p o n s e to both rap id c a r d i a c s t imu
lat ion a n d p h a r m a c o l o g i c a l vasod i l a ta t i on . T h e s e f in
d ings s u g g e s t a mic roc i rcu la t ion dys func t ion but i t is 
be l i eved that a n g i n a pector is is not d u e to a l te red f low 
o f c o r o n a r y rese rv i in al l pa t ien ts wi th s y n d r o m e X. 
O the r fac tors s u c h a s e s o p h a g e a l d i so rde rs , i n c r e a s e d 
a d r e n e r g i c t o n u s , r e s i s t a n c e t o i nsu l i n o r a b n o r m a l 
percep t ion of c a r d i a c pa in , m a y p lay a ro le. 

O n e a n d only ae t io logy w h i c h c a n b e a p p l i c a b l e 
to all pat ients h a s not yet b e e n found . H e n c e , the let
ter " X " will con t inue to be the major f igure of this s y n 
d rome. 
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