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Ah.11rac1. In 7 patient, suffcring !'rom gcneralized
sclcroderma of the acro,clero,i� typc. a decrea�ed reac­
tivity towards changes in va5cular transmural pre,,ure 
wa, obscrved in ,ubcutaneou, lissuc or finger. as com­
pared with ann. Climcally. the finger, were regularl> 
found to be morc severcly involved in the �clcrodermal 
process. and the pathologic microvascular re,ponse, ,eem 
to parallcl the ti,�ue pathology, 

Key 11·ord1: Autorcgulation: Vasocom,trictor reflex: 
Blood ve,,el,: Gencralized sclerodenna 

Autoregulation of blood flow. i.c. the tcndency Lo­
ward-, the mamtcnance of con�tant blood tlO\\ <lur­
ing changes in urterial pe1fusion pressurc. ha� bcen 

dernonstrated in normal human ,ubcutaneous 1i,suc 

(2). In previou� studies. it wa, shown that in 

generaliLed scleroderma. blood tlow in rn1a11eo11.\ 

tissuc of hand and fingers dcpends mainly on arteri­
al perfu-,ion pre-.�urc. becau-;e of defecrs in the va,­

cular rcaction� undcrlying the autoregulatory re­

spon�e (4). In H1bc111a11eo11., tissue. autoregulation 
was demonstrated on the back of the hand. but wm, 

absent--Or almost so-from more distally located 
areas (4). thus �ugge�ting a deterioration of rei.pon­
sivcness from hand to fingers and from subcutane­

ou� to cutaneous tissue. 

When normal limbs were lowcred, corresponding 

to an increase in vascular transmural pre�sure of 25 
mmHg or more. a decreasc in blood flow by 30 to 
so r-f w a-, ob�en ed in subcutaneous tis�ue of arm. 
hand and fingers (I, 4). This phcnomcnon is attri­

buted to .. the vasoconstrictor re,ponse .
. 

which ii.

dependent on local ncrvous mechanism;. involving 

sympathctic adrenergic fibrcs-probably a <,ym­

pathetic axon reflex (I). The incrcase in prc- to 

postcapillary resi<,lance ratio governed by the reflex 

will countcract any increase in capillary hydrostatic 

pre"ure and. together with the autoregulator) re­

sponse. act as ocdema protcc1ion factors (I), In 
previous studiei.. it wa, observed tha "the vaso­
constrictor response

.. 
is ,cvercly reduced or 

abolished in subcutaneous ti-;!,ue on the dorsum of 

the hand or finger<, affected b) generalized 
scleroderma (4). 

The aim of thc pre;.ent study "a� to compare in 

one and the same patient the microvascular respon­
sivcness of a distal. clcarl:r sclerodermic area. in 

relation to that of a morc proximal and less severely 

involved area. 

PATIENTS AND METHODS 

lnformed consent was obtained beforc each experiment. 
Sevcn patients suffering from gcncrali,cd sclcroderma of 
thc acro�clcrosis typc werc investigated. their ages rang­
ing from 26 10 75 years and thc d1,ease duration from '.! to 
15 years. All had a history of Raynaud's phenomcnon. 
During the experiments. room tcmperature wa, kept eon-
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Fi8, I. Relative blood flo" (or relative '· 'Xenon wa,hout 
ratc) during elevation and lowcring of arm or hand with 
respect to heart level. 
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5tant at 24°± ! °C. Blood flow in subcutaneous tissue on the 
dorsum of thc proximal finger phalanx and in ,ubcumne­
ou� tissue just proximal to the wrist wus estirnated by the 
local 133Xenon washout techniquc (5). Subcutaneous injec­
tions of 0.1 ml '33Xenon dissolved in �terile isotonic �aline 
were performed 30 to 60 minutes before the experiments 
were started. The patients were seated on an adju�table 
chair, with their leg, hangmg, and thc arm and hand rest· 
ing at heart level. The set-up provided complcte im­
mobilization during changcs in position of the arm (con­
stant counting geometry). for each 13

3Xt:non depot. 
washout con�tants (I.) were measured (i) with the d_epot al 
heart level (/-,,.,,_,): (ii) with the depot lowered by 40 cm 
(Å,u): (iii) at heart leve! (1. 11,.1 :,J; (iv) elevated 20 cm 
(1.1,.); and finally (v) at heart level (k,,.,r . .,). Al each lcvel. 
measurcmenl\ lasted about 5 min. Mean perfusion coeffi­
cient, t/). can be calculated from the rearranged Kety 
kormula (3): f=k • >- • 100 ml/100 g • min. wherc k denotes 
the washout rate constant m min ' and>- the subcutaneou, 
tissue to blood par1ition coefficient in ml/g • >- i� not 
known for subcutaneous tissue (5 ). but relative changes in 
blood flow are uninfluenced by >.. For the ,ame radioac­
tive depot. where >- remains constant. relative blood flo" 
cquals relative '33Xenon washout rate. Relative ,,.,Xenon 
washout rate during lowering was calculated as k0,/l/,,., 
and during elevation as J...,Ji.,,,,.,, where i.,,.,., is the mean 
value of thc washout rate constants mcasured at refercncc 
teve! immediately before and after the test \alue. The 
washout rate constants were computed from the recorded 
countinl,? activity. corrected for hackground activit>. fol• 
lowed by logarithmic transformation a� a function of lime 
according to the least squares method. 

Statistical testing for significance was performed by the 
Student's Hest for paired samples. As lim it of significancc. 
0.05 was chosen. 

RESULTS 

In subcutancous tissue of the arm. K,,.,,r., was 0.00949 
min-1• while in the finger. thc subcutaneous ti�sue
value was 0.02276 min 1• This difference probably
reflects differences in lipid concentration in these 
areas. but some of the differcnce� might represent 
different blood flow values. 

Du ring elevation by 20 cm. blood flow decrcased 
by 8 '? in the finger (0.1 >p>0.05. N .S.) and by 3 'if
in the arm (p>O. I. N .S.). The difference between 
arm and finger was in�ignificant (p >O. 2). Du ring 
lowering. blood flow dccreased by 1317,- in the finger 
(p>O. I. N.S.) and by 30% in the arm (p<0.01 ). The 
differcnce betwecn arm and finger <luring lowcring 
was statistically significant (p<0.05). 

DISCUSSION 

In this patient sample, normal responscs to a de­
crease in arterial perfusion pressure (elevation) and 
increa�e in vascular transmural pressure (lowering) 
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wcre rcgistered in arm subcutaneous tissue. In 
finger subcutaneouc; tissue. autoregulation was pres­
ent, as blood flow rcmained almost constant <luring 
both elevation and during lo�ering. while thc vas­
oconstrictor reflex was abscn t from finger �ub· 
cutaneous tis�ue. Ocdema protection wa� thw, not 
effcctivc. The diffcrence between arm and finger 

was significant, suggesting a dcterioration of va�cu­
lar responsivcness paralleling the degree of cutane­

ou\ sclerosis. Whether the suppres�ion of lhe vas­
oconstrictor reflex is a sign of a sympathctic 
neuropathy or if the defect i� in thc vascular wall 
per se. cannot be definitcly statcd. It might be ar­
gued that a di�eased vascular wall reacts differently 
when stimulated lo dilatate (elevation) than whcn it 
is �timulated to contract (lowering). The rcsults of 
the pre:.ent study �upport the conclusion that con­
traction of digital arterics (during increasc in va�cu­
lar tran�mural pre-,�ure) is more easil} obtained 
than dilatation (during dccrea:,e in arterial perfusion 
pressure head). In future experiments it i� planned 
lo investigatc this problem. 
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