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REDUCED SYSTOLIC BLOOD PRESSURE IN FINGERS OF PATIENTS 
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Abstract. Segmental syHolic blood pressure was meas­
ured on uppcr arm, wrist, proxi1Jial and middle pahlanx 
in 10 patients suffering from generalized scleroderma 
of the acrosclerosis type and in 5 normals. Systolic 
pressure was measured by the strain-gauge technique 
before and after abolition of sympathe1ic vasoconstrictor 
activity by local heating and by nerve block. Ann and 
wrist pressures were equal in the two groups. bul a signi­
licant reduction in finger pressure was found in thc pa­
tients. Finger pressure was unaltered after sympathetic 
blockade, both in the patients and in the normals. The 
pressure drop from wrist to finger in the patients suggests 
an increased flow resi�tance in the palmar arch and digital 
arteries which was probably not caused by an augment­
ed sympathetic vasoconsuictor activity, as sympathetic 
blockade did not influence finger systolic pressure. Sym­
pathectomy cannot be cxpected to relieve Raynaud's 
attacks in these patients. 

Key words: Strain-gauge technique: Raynaud"s phenome­
non; Sympathetic blockade 

Raynaud'� phcnomenon in tht: hand is a common 

finding in patients with generalized scleroderma. 

Lewis and Landis concluded that the vascular 

crises in scleroderma are caused by a !ocal vascular 

defect ( 11 ). Prinzmetal suggested that the tight skin 

constricts the blood vessels ( 16). Mendlowitz and 

Naftchi obtained evidence indicating that Ray­

naud's attacks are produced either by vascular 

narrowing acted upon by normally reacting vascular 

smooth muscle cells. or by an increased reactivity 

to sympathetic neural discharge ( 12). Angiographic 

findings have revealed injury to the digital artcries 

with narrowing and complete obstruction (3. I 7. 

19). If this is so. it might be expected that local 

arterial perfusion pressure in the fingers of these 

patients would be reduced. The finding of a de­

creased finger pulse volume (3) anda reduced maxi­
mum blood tlow <luring reactive hyperemia follow­

ing circulatory arrest (5) in these patients. suggests 

that digital arterial pressure is reduced. 

This study dealt with the segmental systolic 

pressure in the upper extremity as measured by 

the strain-gauge plethysmography technique (13). 

Measurement<; wcrc carried out before and <luring 

sympathetic blockade in order to evaluate the 

possible role of sympathetic vasoconstrictor activ­
ity upon the finger systolic pressures. 

MATERIAL AND METHODS 

The study compriscs 10 patients with generalized sclero­
derma of the acrosclerosis 1ype. lnformed consent wa:, 
obtaincd bcfore each experiment. Age, rangcd from 
29 Lo 64 years. disease duration from 2 to 15 years. All 
had a history of Raynaud·s syndrome. Hand and finger 
sclerosis was severe in 5. moderate in 3 and slight in 
2 patients. Five normal controb aged 20 to 50 years werc 
also investigaled. 

Experime11llll prn<"edure and cai<"11/atio11S 

The �ubject. normally drcsscd. was placcd in a supine 
position. Room temperature remained constant at 24°C. 

Systolic pressure was measurcd by the strain-gauge 
technique (13). Cuffs were placed around the upper arm. 
wrist and around the proximal and middle phalanx of the 
third finger. The finger cuffs wcrc 2.4 cm wide. as recom­
mended by Krähenbuhl et al. (10). The strain gauge w� 
placed on the finger tip. avoiding compression of the 
finger. Skin temperature on the fingers ranged from 22° lo 
2s0c. 

In order to test the influence of finger blood flow upon 
finger systolic pressures. abolition fo sympathetic vaso­
constrictor activity was induced by local heating of the 
skin of the finger to more than 36 °C. Nerve block was 
induced by infiltrating the base of the finger with lidocaine 
( I mg/ml) without vasoconstringent. 

Cutaneous blood flow wa\ measured dorsally on thc 
distal phalanx and on the finger tips by the local '33Xe 
technique (5 . 6 .  18). 

Stati.1·tics 

Student's Hest for paired samples and the rank-sum test 
were used to test for significance. A significance level 
of0.05 was chosen. 
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Fil!. J. U pper panel shows the systolic pressures measured 
on arm. wrist. first and second phalanx of the third finger. 
The pressures are given in mmHg. 0. normal subjects: 
•· patients with scleroderma. In the lower panel. the
systolic pressures are given as a percentage of that
measured on upper arm. Range bars denote I S.E.

RESUL TS 

The segmental systolic pressures recorded for 
the patients and the normal subjects are shown in 
Fig. I. Average pressures ±l S.E. were 120±11, 
101 ±3, 92± 11. and 77±9 mm Hg on the upper arm. 
wrist. phalanx I and phalanx 11. respectively. in the 
patients. and 114±4. 125±5. I 16±4. and 107±3 
in the normals. There was no inter-group dif­
ference in the pressures obtained on the upper 
arm and wrist. By eon trast. the pressures measured 
on phalanx I and Il were considerably reduced in 
the patients (p<0.0I). The relative decrease in 
systolic pressure from the proximal to the middle
phalanx was 9 and 17 %- in the normals and the 
patients. respectively. This difference was signifi­
cant (p<0.05). 

In Fig. 2 the patients are divided into three groups 
based on clinical judgement (slightly, moderate ly 
and severely affected). Although the material is 
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Fig. 2. Relative systolic pressures corresponding to firsl 
phalanx (e) and second phalanx (Q). The patients were 
divided into three groups based on clinical severity. Range 
bars denote I S.E. 

100 small to permit of statistical analysis, thcrc 
seems to be a tendency to a greater reduction in 
the finger systolic pressures in the more severely 
affected patients. 

There was no difference between the •�:ixe 
washout rate constants obtained dorsally on the 
distal phalanx in the two groups, whereas the wash­
out rate of i:nxe from the pulp of the finger tip was 
reduced in the patients. 

Sympathetic blockade induced by nerve block 
at the base of the finger and local heating increased 
blood tlow in the finger tips by 700% in the nor­
mals. whereas blood tlow increased by only I009r 
in the patients. Dorsally on the finger tip. blood 
flow increased by about 709c in both groups. 

Neither in the normals nor in the patients did 
sympathetic blockade and local heating alter the 
relative systolic pressures in the fingers (Fig. 3). 

DISCUSSION 

The main finding in the present study is that 
systolic pressure in the fingers is reduced at normal 
ambient room temperature in patients with general­
izecl scleroderma with Raynaud's phenomenon. 
Furthermore. the relative gradient from the proxi­
mal to the middle phalanx was greater in the pa­
tients than in the controls. 
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Tif.!. 3. Effcct of local sympathetic blockade and local 
hcating upon sy,tolic prc,,ure� in first and second 
phalanx. Upper panel shows thc pressurc5 in mmHg. 
lowcr panel the relative sy,tolic pre\\ures expressed a, a 
percentagc of the �y�tolic pres�ure in uppcr arm. V. 
nonnals: P. patients. □. Before blockade: 121. after 
blockade. 

The difTerencc in the ,ystolic pressure-; recorded 
mighl be due to differences in compliance of the 
digital aneries and/or compliance of the extra­
va\cular tissues. In previous studies. it was found 
that the distensibilily of the microvascular bed in 

cutaneou� and subcutaneous ti!>sues on the dor5um 
of the hand was not reduced in patient� with gen­

eralized scleroderma (8. 9). Some evidence sug­
gested that the di\tensibility of the e\lravascular 
ti�\ue in cutis was reduccd in thesc patients (9). 
However. since a diminishcd clistcnsibility of the 
ve,sels and the extrava,cular ti%ue tcnds go give 
an overe�timation of the systolic pressures meas­
ured by the present technique. this does not explain 
the finding of a reduced pressurc in the patients. 
which may be rcgarded as minimum values. The 
slightly reduced systolie pressure measured on 
the middle phalanx in the normal �ubject� as com­
pared with the arm systolic pressure was similar 
to that observed by other investigators ( 14). 
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The decrease in systolic pressure:s in the patients 
nrny be due to difTerenccs in finger blood tlow be­
twcen patients with gencralizcd scleroderma and 
normals. Cutaneou:, blood tlow on the dorsum of 
the distal phalanx did not vary in the two groups. 
whcreas cutaneou:, blood flow on thc pulps was 
rcduced in the patient!>. This suggest:, that finger 

blood tlow in the patients is simi\ar to or \ess than 

scen in normals under the present conditions. This 

indicates that the reduccd pressures in the middle 

phalanx. taken together with the increascd pressure 
drop from the proximal to the middle phalanx. 

is due to an increa:,ed flow resislance in the digital 
artcries of patient� with generalized sclcroderma. 

Furthermore. the increased pressure drop from 
the wrist to the proximal phalanx similarly suggc�ts 
an increa:.ed flov. resistance in the palmar arch in 
thcse patients. 

Thu:,. the evidence presented suggests the pres­
ence of obliterative changes of the palmar arch and 

digital arteries of thc patients with generalized 
scleroderma. Thi� is compatible with the finding of 
thickening of the intima causing a permanent de­
crease in the lumen of the small arteries (I. 2. 15) 
and with the angiographic finding:, of narrowing and 
complere obstruction of the digital arteries in pa­
tients with generalized �cleroderma (3. 17. 19). The
reduced pressurc in the digital arteries of the pa­
tients explains at least pa11ly the finding of a dimin­
bhed maximum blood tlow in cutaneous and :,ub­

cutaneous tissue:, of the fingers during reactive 
hyperemia following circulatory arrest in patients 
with generalized -.cleroderma (6). 

Neither in thc patients in the controls did sym­
pathetic blockade and local hcating influencc the 
relative :,ystolic pressure!> of the finger:.. This indi­
cates that sympalhetic vasoconstrictor tone under 
the pre�ent conditions i\ without importance for the 
reduced systolic pressure observed in the patients· 
fingers. This is compatible with the observation 
that the normal reaction of the vascular smooth 
muscle cells 10 an increase in dischargc rate in 

-,ympathelic va:.oconstrictor fibres is abolished 
in the fingers of patients with generalized sclero­

dcrma (7). Thus. Raynaud's phcnomenon observed 
in thesc patients is probably not a result of aug­
mented sympathetic vasoconstrictor activity. but 
rather of the fact that in partly stenosed digital 
arteries cven a small increase in the vasoconstrictor 
activity of the vascular smooth muscle cells induced 
by cold will create significant lumen changes 
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in analogy with what ii> seen in primary hyper1en­

sion (4). 

This indicates that sympathectomy is not suitable 

for relieving Raynaud's auacks in such patient�. 

REFERE CES 

I. Campbell, P. M. & LeRoy. E. C.: Pathogene,is of 
syslemic sclerosis: A vascular hypothe1,is. Semin 
Arthr Rheum4: 351. 1975. 

� Cannon. P. J .. Hassar. M .. Case. D. B .. Casarella. 
W. J .. Sommers. S. C. & LcRoy, E. C.: The rela­
tionship of hypertension and renat failurc in sclero­
derrna (progressive systemic sclerosis) to structural 
and functional abnorrnalities of the renal cortical 
circulation. Medicine53: I. 1974. 

3. Dabich. L .. Brookstein. J. J .. Zweitler. A. & Zara­
fonetis. J. D.: Digital arteries in patient; with sclero­
derma. Arch Intern Med 130:708, 1972. 

4. Hallbäck. M.: lnteraction between central neuro­
genic mechanism and changes in cardiovascular 
design in primary hypertension. Acta Physiol Scand 
424: I. 1975. 

5. Kristcnsen. J. K.: Reactive hyperemia in cutaneous 
tissue in generalized �cleroderrna. J lnvest Dermatol 
71: 269. I 978. 

6. - Local regulation of digital blood tlow in general­
ized scleroderma. J lnvcst Dermatol 72: 235, 1979. 

7. - Local regulation of blood llow in cutancous 
and ,ubcutaneous tissue in patients with general­
ized scleroderma. Acta Dermatovencr (Stockholm). 
Suppl. 90. pp. 1--49. 1980. 

8. Kristensen. J. K. & Henrikscn. 0.: Distensibility of 
the vascular bed in subcutaneous tissue in generalized 
scleroderma. J lnvest Dermatol 70: 156. 1978. 

9. - Disten;ibility of thc papaverine induced passive 
vascular bed in derrnis of generalized ,cleroderma. 
J lnvest Dermatol 72: 232, 1979. 

10. Krähenbiihl. B .. Niehen. S. L. & Lassen. . A.: 
Closure of digital arterics in high vascular tone states 
as demonstrated by measurement of sy�tolic blood 
pre,sure in the finger:.. Scand J Clin Lab lnvest 57: 

71. 1977. 

Acta Derma10,·e11er (St<>ckho/mJ 61 

I!. Lewis. T. & Landis, E. M.: Further observations 
upon a variety of Raynaud', diseac.e; wi1h special 
referencc 10 aneriolar defects and to scleroderma. 
Heart 15: 329, 1931. 

12. Mendlowitz. M. & Naftchi, N.: The digital circulation 
in Raynaud's disease. Am J Cardiol4: 580. 1959. 

13. Nielsen. P. E .. Bell, G. & Lassen. N. A.: Strain 
gauge studies of distal blood pressure in normal 
subjects and in patients with peripheral arterial 
disease. Analysi, of normal variation and reprodu­
cibility and comparison to intraarterial measuremcnts. 
Scand J Clin Lab lnvest 3/, Suppl. 128: 103-108. 
19Tl. 

14. Niehen, S. L.. Christensen, N. J .. Olsen. N. & 
Lassen. N. A.: Raynaud's phcnomenon: Pcripheral 
catecholamine concentration and effect of sympathec­
tomy. Acta Chir Scand, Suppl. 502: 57�2. 1980. 

15. Norton. W. L. & Nardo. J. M.: Vascular disease 
in progressive systemic ,clerosis (scleroderma). Ann 
Intern Med 73: 317. 1970. 

16. Prinzmetal, M.: Studies of the mechanism of circula­
tory insufficiency in Raynaud's disease in association 
with sclerodactylia. Arch Intern Med 58: 309. 1936. 

17. Rösch, J. & Porter, J. M.: Hand angiography �nd 
Raynaud's syndrome. Fortschr Röntgenstr 127: 30. 
1977. 

18. Sejrsen. P.: Measurement of cutaneous blood flow 
by freely diffusible radioactive isotopes. Dan Med 
Bull. Suppl. 18, I 971. 

19. Soila, P.: Some feature, of angiographic findings in 
rheumatoid arthritis and scleroderma. Acta Rheum 
Scand JO: 189. 1961. 

Receil'ed Ja1111ary /9, /98/ 

J. K. Kristensen. M.D. 
Department of Dermatology 
Rig;hospital 
9 Blegdamwej 
DK-2100 Copenhagen 
Denmark 


