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The Role of Nail—fold Capillary Blood Velocity in Evaluating Cold
Hypersensitivity in the Hands: A Pilot Study

Ilkoo Ahn, Ki-Hyun Park, Siwoo Lee, Kyoungsik Jeong, Ji-yong Bae', Jung-yeon Kwon', Kyung-hwan Kong',

Ho-yeon Go',

Kwang-Ho Bae*

KM Data Division, Korea Institute of Oriental Medicine,
1: Department of Internal Medicine, College of Korean Medicine, Semyung University

This study aims to compare nail-fold capillary blood velocity (CBV) according to the presence or absence of cold
hypersensitivity in the hands (CHH) using nail-fold capillaroscopy under cold stress conditions. Eleven participants
were taken from the cohort study for observing long-term health status of the faculty of Semyung university. Seven
of the participants displayed CHH while four showed signs of non-CHH. CBV between 0 and 60 seconds (S1) and
between 240 and 300 seconds (S2) was measured under cold stress for 5 minutes, respectively, and the average value
was used to compare non-CHH group and CHH group. Body mass index, Nogung (PC8) temperature and temperature
difference between Nogung (PC8) and Hyeopbaek (LU4) were significantly lower in CHH group compared to non-CHH
group. The S2-S1 CBV difference was negatively correlated with PC8 temperature and PC8-LU4 temperature, and
positively correlated with cold pattern score and cold hypersensitivity visual analog scale. The CHH group had a lower
CBV overall than non-CHH group, and the S2-S1 CBV difference was significantly higher in the CHH group than in
non-CHH group. This study suggests that CBV measured by nail-fold capillarosopy might be a useful indicator of cold

hypersensitivity properties.
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Participants
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CHH N=4 non-CHH
N=7 N=4

|

| Comparison of capillary velocity between two groups ‘

Fig. 1. Flow chart of the study. CHH: cold hypersensitivity in the hands,
non-CHH: non cold hypersensitivity in the hands.

Fig. 2. Example of marking blood flow on a sequence of images. The

uppermost positions of the capillaries are marked in red, and the column
voids are marked in green.

Fig. 3. Estimation of the blood flow path from a sequence of images
using cubic spline interpolation. The blood flow path is shown in the
first sequence image. The yellow circles represent the marked points and
the blue line represents the estimated blood flow path.
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Table 1. Participants’ general characteristics
non-CHH CHH

N=4 N=7 Total P value

CH VAS 35426 7.1+16 5.8+2.6 0.034

Age 428+6.6 432180 43.1+7.2 0.850
Male 1 (25.0) 1 (14.3) 2 (18.2)

Sex Female 3 (750) 6857 9818 00
Current 4 (1000) 5 (71.4) 9 (81.8)

Drinking Past 0 (0.0) 1 (14.3) 109.1) 1.000
Not 0 (0.0) 1 (14.3) 1(9.9)

Smoking Current 0 (0.0) 1 (14.3) 1(9.9) 1,000

Not 4 (100.00 6 (857) 10 (90.9) ’

363+02  364x0.1
257417 207431 225436 0.038
750429 754464 752452 1.000
117.6£121 106.1x65 1103+£102  0.256

Body temperature (°C) 36.4+0.2 0.558
BMI (kg/m?)
Heart rate

Systolic blood pressure

Diastolic blood pressure 728499 69.6£51  70.7£6.9 0.570

Score 233175 293+51 27.1465 0.218

Cold pattern No 2 (50.0) 1 (14.3) 3 (27.3) 0491
Yes 2 (50.0) 6 (85.7) 8 (72.7) ’

Lt LU4 31.5¢03  31.7#16  317+13 0.345

Lt PC8 32907 294+28 30.7+28 0.038

Periphera| Lt PC8-LU4 14107 -23+17 -1.0+23 0.008

temperature(®"C) Rt LU4 316204 316+18 316+14 0.393

Rt PC8  332+0.8 294+30 30.8%3.0 0.023

Rt PC8-LU4 1.5+1.0 -22+17  -0.8+23 0.008

T3 106.0+21.7 866+7.0 936163  0.088

Blood test T4 8.2+1.2 84110 83110 0.776

TSH 1.6£0.9 1.2+04 1.3+0.6 0.450

Results are presented as n (%) or mean + standard deviation. CHH: cold
hypersensitivity in the hands, BMI: body mass index, Lt: left, Rt: right, LU4:
Hyeopbaek temperature, PC8: Nogung temperature
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Table 2. Correlations between nail-fold capillary blood velocity, cold pattern Score, peripheral temperature, and cold hypersensitivity VAS

S1 S2 S2-S1 CPS Lt PC8 Lt LU4 Lt PC8-LU4 Rt PC8 Rt LU4 Rt PC8-LU4 CH VAS
S1 1
S2 0.836** 1
S2-S1 -0.682* -0.227 1
CPS -0.492 -0.164 0.706* 1
Lt LU4 0.091 0.109 -0.055 0.137 1
Lt PC8 0.282 0.018 -0.636* -0.228 0.273 1
Lt PC8-LU4 0.364 0.018 -0.782** -0.342 -0.118 0.873** 1
Rt LU4 0.196 0.128 -0.123 0.014 0.941** 0.178 -0.174 1
Rt PC8 0.373 0.073 -0.736** -0.296 0.218 0.964** 0.900** 0.119 1
Rt PC8-LU4 0.40 0.091 -0.791** -0.405 -0.055 0.882** 0.973* -0.137 0.936** 1
CH VAS -0.426 0.046 0.889** 0.636* 0.065 -0.546 -0.759** -0.028 -0.602 -0.722* 1

*p < 005 * p

< 0.01, S1: nail-fold capillary blood velocity (um/s) between 0 and 60 seconds, S2: nail-fold capillary blood velocity (um/s) between 240 and 300

seconds, CPS: cold pattern score, Lt: left, Rt: right, LU4: Hyeopbaek temperature, PC8: Nogung temperature, CH VAS: cold hypersensitivity visual analogue scale

Table 3. Comparison of nail-fold capillary blood velocity in the CHH
and non-CHH groups.

non-CHH CHH Total Mann-Whitney U
ST (um/s)  601.0£153.0 356.2+164.8 445.2+1964 0.073
S2 (um/s)  4235+89.1 3804+128.1 396.1+112.7 0315

S2-S1 (um/s) -177.5£139.9  24.2+98.8  -49.1+148.6 0.024
CHH: cold hypersensitivity in the hands, S1: nail-fold capillary blood
velocity between 0 and 60 seconds, S2: nail-fold capillary blood
velocity between 240 and 300 seconds.

[ CHH(From 240 to 300 seconds)

8- -
1 2 3 4 6 9 11

Fig. 4. Comparison of nail-fold capillary blood velocity in the CHH
and non-CHH groups. CHH: cold hypersensitivity in the hands.
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