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pressure measurement.

Another finger was used if this process caused bleeding or 

vasodilatation.

In order to retain a pool of 0.9% sodium chloride solution 

over the nailfold and to secure a skin thermocouple with 

its tip adjacent to the area to be punctured, a ring of 

Stomahesive (a waterproof and flexible material 2mm thick 

with an adhesive surface (Surgicare)) was cut out and stuck 

around the nailfold. Stomahesive was chosen when initial 

experiments using plasticine proved messy. The saline aided 

visualisation of the capillaries by reducing reflections 

from the rough keratin surface, and allowed calibration of 

a dynamically-balanced � � � � � � � 	 pressure immediately prior to 

each cannulation. Over 15-20 minutes however, the saline 

caused the keratin to swell and become more opaque, so that
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The phase-frequency response is shown in table 3/1, with 

representative photographs from the oscilloscope screen in 

figure 3/3 (a) and 3/3 (b). The phase-frequency response 

was adequate up to 12 Hs. Static calibration checks of the 

pressure transducer and amplifier were regularly carried 

out using a mercury column.

Table 3/1: Phase-frequency response of servo-null system

(amplitude maintained at 5mmHg).

Frequency (Hz) Phase-Lag (ms) Phase-lag (degrees)

2 0 0
4 0 0
5 0 0
6 4 8.6
8 4 11.5
10 4 14. 4
12 25 108.0
14 25 126.0
18 25 162.0
20 25 180. 0
25 25 225.0
30 25 270.0

Micropipettes:

Micropipettes were pulled from 2.0mm diameter borosilicate 

glass tubing (Jencons Scientific) using a home made puller. 

The tips were ground with a single bevel on a water- 

lubricated grindstone under microscopic vision. For animal 

work, where the tissue is delicate and relatively 

unsupported, pipettes ground with a double or triple bevel, 

or alternatively etched for a few seconds in hydroflourous 

acid, have been shown to penetrate the capillaries more 

easily (Swayne et al 1986).
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Figure 3/11: Comparison between computerised 

superimposition (a), and averaging (b) of 34 capillary 

pulse waveforms and the radial artery pulse (c)., in age- 

matched subjects. All timings are relative to the peak of 

the R-wave of the ECG. Capillary pressure = 32/25 mmHg; 

arterial pressure = 138/75 mmHg. Abbreviations: F,foot of 

pulse wave; S, peak of systolic pulse; D, dicrotic notch.
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and capillary pulse pressure (figure 3/10) is interesting 

because the regression line does not pass through the 

origin, all pulsations having disappeared when mean 

pressures measured below 7 mmHg. The most likely 

explanation for this is that both mean and pulse pressures 

reflected arteriolar tone. When this was high, very little 

contribution to the pressure was made from the arterial 

side of the circulation. Instead the pressure registered 

probably approximated to peripheral venous pressure under 

these circumstances.

Capillary pulse waveforms:

The computerised superimposition and averaging of capillary 

pulse waveforms and their close resemblance to our own 

(figure 3/11) and published radial artery pulse waves 

(Remington and Wood 1956), affirms both the accuracy of the 

measurement and the fact that the microcasculature distal 

to the artery is relatively non-compliant. The small delay 

between radial artery arrival times for the pulse-wave 

"foot” (190 ms following the E.C.G. R-wave and those 

measured in the capillaries (203 ms mean) showed that the 

velocity of the wave between these two points was probably 

several metres per second. This corresponded well with 

predictions from the Moens-Korteweg formula, but v/as more 

rapid than predicted by a recent mathematical model which 

included visco-elastic damping in the calculation (Salotto 

1986). The latter model did however combine the anatomical 

and physiological data from different parts of the vascular 

bed in different species of animals to enable the
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of capillary pressure fluctuations, revealed by this 

analysis (average 17 cycles per minute), and confirmed by 

the manual correlations (table 3/3) is perhaps not 

unexpected in view of effects of respiration on venous and 

arterial pressures, and sympathetic tone (Hampton 1983). 

Respiratory variations in venous pressure of the same order 

of magnitude as those found in capillary pressure 

recordings (SmmHg) were measured in two subjects, and were 

probably due to a reduction of venous return during 

expiration, and the converse on inspiration. The phase 

relationship of respiration to capillary pressure 

fluctuations was also variable between subjects, owing to 

the phase lag of both the thermocouple and peripheral 

venous pressure(relative to intra-thoracic pressure), but 

within each subject the relationship was constant. Hence, a 

respiratory effect on venous pressure could account for 

much of the variation in capillary pressure, although 

changes in cardiac output, blood pressure and sympathetic 

tone with respiration may also have an influence.

There was no significant correlation between laser-Doppler 

blood flow and respiration; such a correlation might be 

expected in view of the pressure variation, but flow with 

this instrument is measured in many different vessels 

including deeper shunt and plexus elements (Rayman 1986) in 

which the phase of the changes in pressure and flow would 

vary.The frequency of vasomotion in capillary pressure 

recordings (average 4.8 cycles per minute) was similar to 

the frequency of arteriolar diameter changes in the hamster
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