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In this study; we investigated cardiovascular autonomic functions in patients with rheumatoid arthritis (RA), progressive 
systemic sclerosis (PSS) and systemic lupus erythematosus (SLE). Among these patients, 20 cases with RA were further 
investigated in respect to symphathetic skin responses (SSR). Eighty three patients (48 with RA, 16 with PSS, 19 with 
SLE) and 20 healthy controls were recruited in this randomised study. Heart-rate (R-R interval) variation during deep 
breathing, heart-rate response to Valsalva maneuver, immediate heart rate response to standing, systolic blood pressure 
response to standing and diastolic blood pressure response to sustained hand grip were used as determinants of 
autonomic functions in our cases. As described in "materials and methods", E/l ratio (heart rate in deep expiration versus 
deep inspiration), Valsalva ratio and 30/15 ratio were calculated. While there was no significant difference between 
patients groups and normal controls in respect to E/l ratio; Valsalva ratio was found to be significantly lower in PSS group 
when compared with normal controls (p<0.05). 30/15 ratio was also significantly lower in all three subgroups of patients, 
compared with normal controls (RA: p<0.001; PSS: p<0.001; SLE: p<0.05). Only in patients with RA, decrement in 
systolic blood pressure in response to standing, was found to be significantly higher than normal controls (p<0.05). On the 
other hand; diastolic blood pressure response to sustained hand grip was, significantly lower than control group, in all 
three subgroups (p<0.01). Among 20 RA patients who were tested for sympathetic skin potentials, no response were 
observed in 4 patients (20%) and peripheral neuropathy (PNP) was detected only in 1 of them. Among these 4 patients 
with loss of sympathetic skin responses; PNP was present in only one of them and impaired systolic blood pressure 
response to standing was detected in three of them. In conclusion; as shown in this study, all three collagen vascular 
diseases might present with varying degrees of autonomic involvement. In patients with RA; absence of SSR correlates 
with the presence of orthostatic hypotension which is an indicator of sympathetic dysfunction, but no such correlation 
could be found between SSR and PNP. [Turk J Med Res 1995, 13(3): 106-110] 
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From histologic point of v iew, au tonom ic neuropa th ies 
are charac ter ized by neurona l degene ra t i on ; a n d l ike 
p e r i p h e r i c n e u r o p a t h i e s , t h e y m a y b e p r i m a r y , 
idiopathic or m a y o c c u r as a comp l i ca t i on of va r ious 
diseases (1). T h e y h a v e b e e n repor ted to o c c u r dur ing 
the course of d iabe tes mel l i tus, ch ron i c rena l fa i lure, 
various neu ro log i c d i s e a s e s a n d m a l i g n a n c i e s (2-6). 
Connect ive t i s s u e d i s e a s e s a re c h r o n i c d i s e a s e s o f 
unknown et io logy, involv ing m a n y o r g a n s a n d s y s t e m s , 
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t hus c a u s i n g v a r i o u s s y m p t o m s . A m o n g this g r o u p ; 
rheumato id arthritis ( R A ) , p rog ress i v s y s t e m i c s c l e r o s i s 
( P S S ) , s y s t e m i c lupus e r y thema tosus , po lymyos i t i s and 
dermatomyos i t i s a re the m o s t w i d e s p r e a d d i s e a s e s . In 
s c l e r o d e r m a ; cons t i pa t i on , d i a r r h e a a n d e u s o p h a g e a l 
m o t i l i t y d i s t u r b a n c e s a r e c o n s i d e r e d h a v i n g a 
p a t h o g e n e s i s i nvo lv ing a u t o n o m i c d y s f u n c t i o n . H o w 
e v e r ; i n R A , S L E a n d o t h e r c o n n e c t i v e t i s s u e d i s 
e a s e s , vascu l i t i s a n d i s c h e m i c neuropa thy h a v e b e e n 
hold respons ib le f rom the extra-ar t icular comp l i ca t ions 
(7). A l t h o u g h , p e r i p h e r i c n e u r o p a t h y i s a f r e q u e n t 
ext ra-ar t icu lar comp l i ca t i on o f R A , the ef fects o f R A , 
o n a u t o n o m i c n e r v o u s s y s t e m , h a v e not b e e n we l l 
de l inea ted . S o , in this s tudy, we a i m e d to invest igate 
ca rd i ovascu la r au tonom ic funct ions in pat ients with R A , 
P S S and S L E us ing s tanda rd i sed , non - i nvas i ve c l in ical 
a n d e l e c t r o c a r d i o g r a p h i c t e s t s . W e a l s o e x a m i n e d 
sympathe t i c sk in r e s p o n s e s in s o m e pat ients with 
R A . 
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Table 1 . Charac te r i s t i cs of different g roups 

R A P S S S L E Control 

Number of 
patients 
Number of 
patients 48 16 19 20 
Age (years) 44.2±14.0 49.5+14.1 43.9±10.0 45.6±18.1 
Female/Male 43/5 13/3 18/1 17/3 
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ing. After a resting period of 5 minutes in supine posi
tion, the patient was instructed to stand up, while con
tinuous ECG recording was performed. "30/15" ratio 
was calculated by dividing RR interval of 30th QRS 
complex by the RR interval of 15th QRS complex. 

4) Systolic blood pressure response to standing: 
On standing, pooling of blood in the legs causes a fall 
in blood pressure which is normally rapidly corrected 
by peripheral vasoconstriction. After a resting period of 
5 minutes in supine position, blood pressure was 
checked and this measurement was repeated just after 
having the patient stood up, and the difference in sys
tolic blood pressure was recorded. 

5) Diastolic blood pressure response to sustained 
handgrip: During sustained handgrip, a sharp rise in 
blood pressure is expected. The patients were in
structed to perform a sustained grip to the sphyn-
gomonometer covering the left arm with their right 
hand; and the change in diastolic blood pressure fol
lowing this effort was recorded. 

T h e resu l ts w e r e c o n s i d e r e d to be pa tho log ic i f 
the E/ l ratio <1.10, V a l s a l v a ratio <1.10, 3 0 / 1 5 ratio 
<1.00, sys to l i c b lood p r e s s u r e r e s p o n s e to erect p o s 
ture >30 m m H g a n d d ias to l i c b lood p r e s s u r e r e s p o n s e 
to g rasp ing m a n e u v e r <10 m m H g . 

Sympa the t i c sk in potent ia ls , w e r e m e a s u r e d by a 
t ime-dependen t reco rd ing m e t h o d , d e s c r i b e d by K n e -
z e v i c a n d B a f a d a ( 1 0 ) . A g / A g C I E E G s u r f a c e 
e lec t rodes with a d i a m e t e r of 1 cm w e r e p l a c e d on 
pa lmar a n d vo la r a s p e c t s o f both h a n d s as wel l as on 
p l a n t a r a n d d o r s a l s u r f a c e s o f b o t h f e e t . T h e s e 
e l e c t r o d e s w e r e c o n n e c t e d w i th D I S A 1 5 0 0 d ig i ta l 
E M G s y s t e m , a n d ope ra ted within 0 .5-2 H z f r equency 
l imits with a sensi t iv i ty of 0 .5-2 m V , in ana ly t i c t ime 
per iod o f 5 0 0 m s / D I V . Con t ra la te ra l f ibular a n d m e d i a n 
n e r v e s w e r e s t i m u l a t e d by s h o c k w a v e s o f 40 mil i 
a m p e r for pe r iods o f 0.2 m s . T h e st imulant w a s a p 
pl ied in a r a n d o m i z e d pat tern a n d at least 1 minute of 
rest w a s supp l i ed b e t w e e n two c o n s e c u t i v e s t imulants . 
Fo r e a c h reg ion , a t l eas t 5 r e s p o n s e s we re reco rded 
and the r e s p o n s e with shor tes t la tency a n d grea tes t 
a m p l i t u d e w a s t a k e n in to a c c o u n t fo r e v a l u a t i o n . 
La tency o f e a c h a u t o n o m i c sk in potent ia ls w a s found 
by measu r i ng the t ime interval f rom s t imu lus ar tefact 
to the beg inn ing of potent ia l ; on the o ther h a n d the 
amp l i tude w a s c a l c u l a t e d by m e a s u r i n g the s p i k e t o 
sp ike d is tance . 

Statistical evaluation: Un id i rec t iona l va r i ance a n a l y s i s 
we re u s e d for c o m p a r i n g the pa ramet r i c da ta o f e a c h 
group, wh i le c h i - s q u a r e o r F i s c h e r ' s e x a c t test w e r e 
u s e d for c o m p a r i n g non -pa ramet r i c da ta . 

RESULTS 
No stat ist ical ly s igni f icant d i f fe rence in respec t to a g e 
and s e x distr ibut ion w a s de tec ted b e t w e e n patient a n d 
control g roups , w h o s e ep idem io l og i c da ta w a s g iven in 
T a b l e 1 . D u e to i n c o n v e n i e n t c l i n i ca l s t a t u s , b l o o d 

MATERIALS AND METHODS 
8 3 pat ients (48 R A , 1 6 P S S , 1 9 S L E ) be ing fo l lowed 
up by ou r rheumato logy outpat ient c l in ic a n d 20 hea l 
thy cont ro ls w e r e recrui ted in this s tudy. Pa t ien ts with 
heart fa i lure, hype r t ens ion , i s c h e m i c c a r d i o m y o p a t h y , 
d i a b e t e s m e l l i t u s , r e n a l f a i l u r e , m a l i g n a n c y , 
p n e u m o p a t h y and ami lo idos is we re e x c l u d e d . In o rder 
to be admi t ted in this s tudy; pat ients shou ld not have 
u s e d sympa thom ime t i c , pa rasympa tho ly t i c o r ca rd ioac 
t ive d rugs dur ing the last 10 d a y s a n d s h o u l d h a v e 
b e e n s tero id f ree , a t l eas t dur ing the last yea r . T h e 
cha rac te r i s t i cs o f pa t ien ts a n d hea l thy cont ro ls w e r e 
out l ined in T a b l e 1. 

C a r d i o v a s c u l a r a u t o n o m i c func t ions w e r e i nves 
t iga ted u s i n g t h o s e c l in ica l a n d e l e c t r o c a r d i o g r a p h i c 
tes ts , al l s t anda rd i sed in p rev ious s tud ies dea l i ng with 
d iabe th i c au tonom ic neuropa thy (1,8): 

1) Heart-rate (R-R interval) variation during deep 
breathing: Normally the heart rate varies contiunally 
but this depends on an intact parasympathetic nerve 
supply. Following a resting period of 5 minutes, the 
patient was instructed to make deep inspirations, 6 
times a minute in supine position and during this 
period ECG was continiously recorded and expirium 
and inspirium intervals were plotted on the tracing. 
The ratio of longest RR interval during expiration ver
sus the shortest RR interval during inspiration revealed 
"E/l ratio". 

2) Heart-rate response to Valsalva maneuver: 
During the strain period of the Valsalva maneuver the 
blood pressure decreases and the heart rate rises. 
After release, the blood pressure rises, overshooting 
its resting value and the heart slows. This maneuver 
was performed by instructing the patients to moke a 
forceful expiration while their mouths were closed and 
noses clamped. Flushing on the face and distension of 
neck veins were accepted as indicators of a succesful 
manoeuvre. This manoeuvre was made for 15 
seconds and repeated three times. During valsalva 
maneuver and for 30 seconds following the maneuver, 
ECG was continuously recorded. "Valsalva ratio" was 
calculated by dividing the longest RR interval within 
the 30 seconds-period, by the shortest RR interval 
during the maneuver. 

3) Immediate heart-rate response to standing: 
During the change from lying to standing, a charac
teristic immediate rapid increase in heart rate occurs 
which is maximal at about the 15th beat after stand-
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T a b l e 2 . C a r d i o v a s c u l a r au tonomic funct ion test resul ts in patient a n d cont ro l g roups 

Test 
R A P S S S L E Control 

Test n=48 n=16 n=19 n=20 

E/l ratio 
Valsalva ratio 
30/15 ratio 
Systolic blood pressure response (mrnHg)' 
Diastolic blood pressure response (mmHg)' 

1.27±0.14 
1.19+0.15 

1.03+0.06***T 

-11.61 ±10.46* 
3.31+2.14"* 

1.28+0.15 
1.13±0.13* 

0.99±0.05*** 
-9.06İ12.41 
4.13+2.36*** 

1.30±0.15 
1.18±0.14 
1.06±0.19* 

-11.05+10.1 
4.47±3.40*** 

1.25+0.16 
1.24±0.11 
1.18±0.16 

E/l ratio 
Valsalva ratio 
30/15 ratio 
Systolic blood pressure response (mrnHg)' 
Diastolic blood pressure response (mmHg)' 

1.27±0.14 
1.19+0.15 

1.03+0.06***T 

-11.61 ±10.46* 
3.31+2.14"* 

1.28+0.15 
1.13±0.13* 

0.99±0.05*** 
-9.06İ12.41 
4.13+2.36*** 

1.30±0.15 
1.18±0.14 
1.06±0.19* 

-11.05+10.1 
4.47±3.40*** 

-7.45±6.17 
14.25±6.75 

'Three patients with RA could not be evaluated. In respect to control group *p<0.05, ***p<0.001; in respect to P S S group t<0.05 

p r e s s u r e tests cou ld not be app l ied to 3 pat ients with 
R A . 

N o d i f f e rence c o u l d b e f o u n d b e t w e e n pat ient 
a n d contro l g roups in respec t to E/l ratio, but V a l s a l v a 
ratio w a s found to be s igni f icant ly lower in P S S group 
c o m p a r e d with no rma l cont ro ls . A l l o f the three patient 
g roups r e v e a l e d 3 0 / 1 5 rat ios, s igni f icant ly lower thaTv 
no rma l cont ro ls and a s igni f icant d i f ference w a s a l so 
de tec ted b e t w e e n R A group a n d the P S S g roup where 
th is ra t io w a s the l o w e s t . S y s t o l i c b l o o d p r e s s u r e 
r e s p o n s e to s tand ing (the d e c r e m e n t in sys to l i c b lood 
p ressu re ) , w a s s igni f icant ly h igher on ly in RA group; in 
t he o t h e r two g r o u p s th is c h a n g e c o u l d not r e a c h 
s t a t i s t i c a l s i g n i f i c a n c e . D i a s t o l i c b l o o d p r e s s u r e 
r e s p o n s e to sus ta ined handgr ip w a s s igni f icant ly lower 
in all pat ient g roups than no rma l cont ro ls as s h o w n in 
T a b l e 2 . T h e d i s t r i bu t ion o f c a s e s wi th p a t h o l o g i c 
r e s p o n s e s w a s out l ined in T a b l e 3 . 

I n 2 0 pat ients with R A , E M G e x a m i n a t i o n w a s 
per fo rmed and S S R w a s de tec ted . I n gene ra l e v a l u a 
t i on ; n o s ta t i s t i ca l l y s i gn i f i can t d i f f e r e n c e c o u l d b e 
s h o w n b e t w e e n patient g roups a n d no rma l contro ls In 
respec t to la tency a n d amp l i t udes o f sympathe t i c sk in 
potent ia ls . In four pat ients S S R cou ld not be de tec ted . 
E M G r e v e a l e d p o l y n e u r o p a t h y w i t h s e g m e n t a l 
demye l in iza t ion in o n e of t hese pat ients ; h o w e v e r the 
E M G w a s n o r m a l in the o ther t h ree pa t ien ts . In a 
patient w h o s h o w e d a m a r k e d reduct ion in amp l i tudes 
o f S S R , E M G r e v e a l e d m o d e r a t e m i x e d p o l y 
neuropathy . S S R w a s found to be no rma l i n another 
pat ient with mi ld t h e n a r a t rophy a n d b i la tera l ca rpa l 
t u n n e l s y n d r o m e c o n f i r m e d b y E M G . O n e o f t he 
pat ients w h o m n o S S R f rom h a n d s a n d feet cou ld b e 
d e t e c t e d , c o m p l a i n e d o f i m p o t a n c e , f l u s h i n g a n d 
swea t i ng . A n o t h e r pat ient with no S S R in h is feet, ex
p e r i e n c e d vo id ing i ncon t inance . T h e other two pat ients 
without S S R , a n d the rest o f the group had no c o m 
pla in re la ted with au tonom ic dys func t ion . 

Of the four pat ients without S S R , 3 of t h e m had 
pa tho log ic sys to l i c b lood p r e s s u r e r e s p o n s e s to s tand 
ing (i.e. 30 m m H g o r m o r e fal l) . A m o n g pat ien ts i n 
w h o m S S R w e r e ob ta ined , b lood p r e s s u r e tests cou ld 
not be m a d e in one pat ient, whi le they we re found to 
be within no rma l l imits in o ther 15 pat ients. 

T a b l e 3 . D i s t r i b u t i o n o f c a s e s w i t h p a t h o l o g i c 
ca rd i ovascu la r a u t o n o m i c funct ion tests 

Pathology 

Test criterion RA P S S S L E 

E/l ratio <1.10 4/48* 1/16 0/19 
(8/3) (6/3) (0) 

Valsalva ratio <1.10 15/48 6/16 5/19 
(31.3) (37.5) (26.3) 

30/15 ratio <1.00 22/48 9/16 5/19 
(45.8) (56.3) (26.3) 

Systolic blood > -30 mmHg 5/45 1/16 1/19 
pressure response (11.1) (6.3) (5.3) 
response 
Diastolic blood < 10 mmHg 45/45 16/6 18/19 
pressure response (100) (100) (94.7 

•Number of cases with pathologic test results/total number of 
cases tested (%) 

DISCUSSION 
A u t o n o m i c n e u r o p a t h y h a s b e e n repo r ted t o o c c u r 
dur ing the c o u r s e s o f d i abe tes mel l i tus, c h r o n i c rena l 
fai lure, va r ious neu ro log i c d i s e a s e s and in s o m e mal ig - . 
nanc i es . I t c a u s e s pos tura l hypo tens ion , swea t ing d is 
t u r b a n c e s , d e l a y in gas t r i c emp ty i ng , noc tu rna l d ia r 
r h e a , v o i d i n g d i s t u r b a n c e s a n d i m p o t e n c e ( 1 - 6 ) . 
A u t o n o m i c neuropathy c a n be d i a g n o s e d by s h o w i n g 
neura l d e g e n e r a t i o n in su ra l ne rve b iopsy (1). H o w 
ever , s i n c e c l in ica l f ind ings genera l ly occu r late in the 
c o u r s e o f au tonom ic neuropa thy a n d per forming su ra i 
nerve b iopsy is not a pract ica l i s s u e , m o r e conven ian t 
invest igat ions h a v e b e e n s e a r c h e d . S i n c e detec t ion o f 
a u t o n o m i c n e r v o u s s y s t e m ac t i va t i on b y m e a n s o f 
direct neu rophys io log i ca l m e a s u r e m e n t s p roves to be a 
difficult p r o c e s s , invest igat ing au tonom ic funct ions i n 
d i rect ly , by the he lp o f s o m e p h y s i o l o g i c a l r e f l exes 
wh ich a re cont ro l led by au tonom ic ne rvous s y s t e m , i s 
m o r e p rac t i ca l (1). T h e c a r d i o v a s c u l a r n o n - i n v a s i v e 
tes ts , wh ich we u s e d i n this s tudy, h a v e b e e n u s e d 
wide ly in invest igat ing au tonom ic dys func t ion in va r ious 
d i s e a s e s a n d t h e s e tests h a v e b e e n s h o w n to h a v e a 
h igh corre la t ion with the o rgan ic au tonom ic neuropa thy 
in d iabe th ic pat ients (1,3,5,8,9,11) . E/ l ratio, V a l s a l v a 
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rat io, c a r d i a c rate, r e s p o n s e rate to s t and ing (30 /15 
ratio) a re marke rs of pa rasympa the t i c act ivat ion, whi le 
tes ts dea l i ng with b lood p r e s s u r e r e s p o n s e s to s tand 
ing a n d d ias to l i c b lood p r e s s u r e r e s p o n s e to sus ta ined 
h a n d g r i p re f lec t s y m p a t h e t i c s y s t e m ac t i va t i on (6). 
A m o n g t h e s e t e s t s , t he o n e i n v e s t i g a t i n g d i a s t o l i c 
b l o o d p r e s s u r e r e s p o n s e t o s u s t a i n e d h a n d g r i p , re 
qu i res intact h a n d a n d wrist f unc t ions . H o w e v e r ; i n 
c o n n e c t i v e t i s s u e d i s e a s e s , d e t e r i o r a t i o n o f h a n d 
g rasp ing d u e to sma l l joint invo lvement , interferes with 
the ef f ic iency of the test. Rea l l y , sys to l i c b lood pres
s u r e r e s p o n s e to s tand ing , ref lect ing sympathe t i c func
t i ons , w a s f o u n d t o b e p a t h o l o g i c i n 1 1 . 1 % o f R A 
p a t i e n t s , 6 . 3 % o f P S S p a t i e n t s a n d 5 . 3 % o f S L E 
p a t i e n t s . H o w e v e r , t h i s t e s t w a s r e p o r t e d t o b e 
p a t h o l o g i c i n a l l pa t i en ts wi th R A a n d P S S a n d i n 
9 4 . 7 % o f t h o s e with S L E . Th i s imp l ies that; a l though, 
this test has a signi f icant posit ivi ty in all three patient 
g roups , i t h a s a l imi ted utility d u e to impa i red hand 
funct ions. 

Pe r iphe r i c neuropa thy is o n e o f the wel l known 
ext ra-ar t icu lar c o m p l i c a t i o n s in c o n n e c t i v e t i ssue d is 
e a s e s (12 ) . K a l l i o m a k i e t a l , w h o p e r f o r m e d t h e 
or ig ina l s tud ies abou t a u t o n o m i c func t ions , f ound an 
i m p a i r m e n t i n s w e a t i n g r e s p o n s e t o i n t r a d e r m a l 
n icot ine en jec t ion (13). B e n n e t a n d Sco t t a l so de tec ted 
i m p a i r e d s w e a t i n g r e s p o n s e i n t h r e e R A p a t i e n t s 
without per ipher ic neuropa thy (14). On the other h a n d , 
E d m o n d s e t a l f o u n d a g o o d c o r r e l a t i o n b e t w e e n 
per ipher ic a n d au tonom ic neuropathy , and c l a imed that 
RA pat ients with au tonom ic neuropathy , h a d a more 
a g r e s s i v e a n d act ive d i s e a s e c o u r s e (15). L e d e n e t a l 
i n v e s t i g a t e d the c h a n g e i n c a r d i a c rate a n d b l o o d 
p r e s s u r e i n RA pat ients, by hav ing them immed ia te ly 
s t ood a n d c o m e into 9 0 d e g r e e e rec t pos tu re f rom 
sup ine posi t ion us ing a s p e c i a l appa ra tus (11). W h e n 
c o m p a r e d w i th n o r m a l c o n t r o l s , m i l d R A p a t i e n t s 
r e v e a l e d no s igni f icant d i f fe rence, whi le t hose hav ing 
a n a g r e s s i v e d i s e a s e c o u r s e a c c o m p a n i e d b y 
p e r i p h e r i c n e u r o p a t h y s h o w e d i m p a i r e d c h a n g e s i n 
c a r d i a c rate a n d b lood p r e s s u r e . 

In p rev ious s tud ies relat ing connec t i ve t i ssue d is
e a s e s , a u t o n o m i c f un c t i on t e s t s h a v e b e e n i n v e s 
t igated by m e a n s o f ca rd i ovascu la r a u t o n o m i c funct ion 
t es t s , but s y p a t h e t i c s k i n r e s p o n s e s h a v e not b e e n 
de tec ted (11,16,17) . In 20 pat ients with R A , w h o m we 
a l s o i n v e s t i g a t e d s y m p a t h e t i c s k i n r e s p o n s e s , 4 o f 
t hem r e v e a l e d no r e s p o n s e , wh i le on ly o n e o f t h e m 
h a d per ipher ic neuropathy . B e s i d e s this, in a c a s e with 
low S S R amp l i t udes , mi ld m i x e d po lyneuropa thy w a s 
d e t e c t e d i n E M G . On t h e o t h e r h a n d , i n 3 o f 4 
pat ients w h o m n o S S R w a s o b s e r v e d , sys to l i c b lood 
p r e s s u r e w a s patho log ic . A c c o r d i n g to ou r f ind ings, a l 
though there is a part ial corre la t ion be tween S S R a n d 
or thostat ic hypo tens ion ref lect ing c a r d i o v a s c u l a r s y m 
pathet ic func t ions , no s u c h corre la t ion cou ld be found 
b e t w e e n S S R a n d P N P . I n gene ra l eva lua t ion ; sys to l i c 
b lood p r e s s u r e r e s p o n s e to s tand ing w a s s igni f icant ly 
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different in RA pat ients than normal cont ro ls . T h e ratio 
o f pat ients with a b n o r m a l resu l ts w a s a l s o h igher in 
RA pat ients than the other two pat ient g roups . T h e s e 
f ind ings indicate that, s ympa the t i c invo lvement is more 
prevalent i n R A pat ients than P S S a n d S L E . 

E u s o p h a g u s motil i ty dys func t ion , const ipat ion a n d 
d ia r rhea , occu r ing in P S S pat ients as a result o f gast 
ro in tes t ina l i n v o l v e m e n t , a r e c l a i m e d t o be d u e t o 
au tonomic dys func t ion . K l imuk e t a l , invest igated their 
pat ients, 10 with C R E S T s y n d r o m e a n d 4 with di f fuse 
s c l e r ode r m a , by non - i nvas i ve me thods a n d c o n c l u d e d 
that au tonom ic dys func t ion i s f requent ly s e e n in P S S 
(18). In another s tudy, w h e r e per ipher ic ne rvous s y s 
t e m i n v o l v e m e n t w a s a l s o i n v e s t i g a t e d i n P S S , 3 
pat ients we re found to have au tonom ic dys funct ion of 
vary ing d e g r e e s (17). In 16 pat ients with the d i a g n o s i s 
o f C R E S T s y n d r o m e , S u a r e z - A l m a z o r e t a l , f o u n d 
30 /15 ratio a n d b lood p r e s s u r e r e s p o n s e to erect p o s 
ture to be different than contro l g roup but no s u c h s i g 
nif icant d i f ference cou ld be s h o w n in o ther c a r d i o v a s 
cu lar au tonom ic tests (16). We a l s o h a v e to k e e p in 
m ind that i n C R E S T var iant o f P S S , v i sce ra l invo lve
ment i s l e s s f requent . In our P S S pat ients, we found 
both V a l s a l v a a n d 3 0 / 1 5 rat ios s igni f icant ly lower than 
the cont ro l g roup ; 3 0 / 1 5 rat io w a s a l so found to be 
lower than the RA g roup as we l l . On the other h a n d , 
the inc idence of pa tho log ic test resul ts w a s h igher in 
P S S group than the other two pat ient g roups . T h e s e 
obse rva t i ons point out that; p a r a s y m p a t h e t i c invo lve
ment i s mos t w i d e s p r e a d i n P S S , a m o n g the c o n n e c 
tive t i ssue d i s e a s e we e x a m i n e d in this s tudy. 

Hoy le et a l de tec ted a u t o n o m i c neuropa thy in two 
pat ients with the d i a g n o s i s o f S L E a n d m ixed c o n n e c 
tive t i ssue d i s e a s e respec t i ve l y a n d repor ted on the 
i m p r o v e m e n t o f g a s t r o i n t e s t i n a l , c a r d i o v a s c u l a r a n d 
geni tour inary s y m p t o m s of t h e s e pat ients with steroid 
therapy (19). A S o u t h A f r i can g roup per fo rmed a bat
tery of soph i s t i ca ted a u t o n o m i c tes ts on 15 pat ients 
with S L E a n d R a y n a u d ' s p h e n o m e n o n . O f t hese , 1 3 
had a t least o n e a b n o r m a l eva lua t ion . Th i s impl ies that 
sub t le a u t o n o m i c d y s f u n c t i o n i s p r e s e n t m o r e of ten 
than cl inical ly app rec ia ted . M a d d i s o n ' s g roup eva lua ted 
2 3 o u t p a t i e n t s w i t h m i l d S L E u s i n g s t a n d a r d i z e d 
au tonomic test ing (21). Mi ld abnormal i t ies w e r e found 
in 3 (13%) with S L E but in no cont ro ls . 

O u r f ind ings ind ica te that i n S L E au tonom ic func
t ions a re less d is tu rbed than i n RA a n d P S S . I n S L E 
c a s e s , on ly 3 0 / 1 5 rat io i s f o u n d to be s ign i f i can t l y 
l o w e r t h a n the c o n t r o l g r o u p . A c c o r d i n g t o t h e s e 
resu l ts , w h e n pat ien ts with a b n o r m a l s y m p a t h e t i c o r 
p a r a s y m p a t h e t i c tes t r e s u l t s a r e c o n s i d e r e d , S L E 
group is the least a f fec ted group, with the lowest fre
quency of au tonom ic dys func t ion . 

In c o n c l u s i o n , in pat ients with R A , there is a cor
re la t ion b e t w e e n S S R a n d o r t h o s t a t i c h y p o t e n s i o n 
ref lect ing au tonom ic dys func t ion , but no s u c h co r re la 
t i o n c o u l d b e s h o w n b e t w e e n S S R a n d P N P . 
P a r a s y m p a t h e t i c dys func t ion h a s b e e n o b s e r v e d mos t 
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frequently in P S S patients. While sympathetic dysfunc
tion is frequent in patients with RA, S L E is the group 
with least autonomic dysfunction. 
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Bağ dokusu hastalıklarında 
kardîyovasküler otonomik fonksiyonlar 
ve sempatik deri cevapları 
Bu çalışmada romatoid artritli (RA), progresif siste-
mik sklerozlu (PSS) ve sistemik lupus eritematozlu 
(SLE) hastalarda kardîyovasküler otonomik fonk
siyonları inceledik. Bunlardan RA'li 20 hasta sem
patik deri cevapları (SDC) yönünden de incelendi. 
Bu randomize çalışmaya 83 hasta (48'i RA, 16'sı 
PSS ve 19'u SLE) ve 20 sağlıklı kontrol alındı. 
Derin inspirasyon esnasında kalp hızı (R-R aralığı), 
valsalva manevrasına kalp hızı cevabı, ayağa kalk
ma anındaki kalp hızı ve sistolikkan basıncı cevabı 
ve devamlı elle yakalamaya diastolik kan basıncı 
cevabı vakalarımızda otonomik fonksiyonlar için 
parametre olarak alındı. E/l oranı (derin expira-
syonda kalp hızının derin inspirasyondakine ora
nı), Valsalva oranı ve 30/15 oranı hesaplandı. E/l 
oranı açısından hasta ve kontrol grupları arasında 
anlamlı fark bulunamazken PSS grubunda Valsal
va oranı kontrol grubundakinden daha düşük bu
lundu (p<0.05). Ayrıca 30/15 oranı her üç hasta 
grubunda kontrol grubuna göre anlamlı derecede 
düşük idi (RA: p<0.001; PSS: p<0.001; SLE: 
p<0.05). Sadece RA'li hastalarda ayağa kalkışta 
sistolik kan basıncı azalması kontrol grubundakine 
göre daha fazla idi (p<0.05). Diğer bir deyişle, de
vamlı el sıkmada diastolik kan basıncı hasta grup
larında kontrol grubuna göre anlamlı derecede 
düşük idi (p<0.01). Sempatik deri potansiyelleri 
yönünden test edilen 20 RA'li hastadan 4 tane
sinde (%20) cevap izlenmezken, sadece 1 tane
sinde periferik nöropati (PNP) izlendi. Sempatik 
deri cevabı kaybolan 4 hastadan sadece 1 tane
sinde PNP vardı ve ayağa kalkışta sistolik kan ba
sıncı azalması ise 3 tanesinde sağlandı. Sonuç ola
rak her üç bağ dokusu hastalığında değişik derece
lerde otonomik tutulum olduğunu söyleyebiliriz. 
RA'li hastalarda SDC'nin olmayışı sempatik dis-
fonksiyonun göstergesi olan ortostatik hipotan
siyonla korelasyon gösterirken, SDC ile PNP ara
sında benzer korelasyon saptanmamıştır. 
[Turk JMed Res 1995, 13(3): 106-110] 
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