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Fig. 1 Measurement positions on the index finger.
Edema was calculated as the difference in the circumferences of the
phalanx proximalis of the index fingers of the affected and unaffected
hands. In addition, the circumferences of the affected forearms were
smaller than those of the contralateral forearms, suggesting that
hemi-local edema may serve as an obstacle of the radial nerve or
median nerve or both.
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Table 1 Subject demographics.

Characteristic No edema (n = 23) Edema (n = 32) Edema plus allodynia (n = 20)

Gender male/female 14/9 17/15 12/8

Hemorrhage/Infarction 12/11 14/18 7/13

Paralytic side right/left 7/16 17/15 12/8

Room temperature 22.2-25.6°C/25.7-30°C 11/12 16/16 10/10

Age (years; comfortable/warm) 66.2 £ 13.7/58.1 = 129 66.2 = 11.4/65.6 = 12.1 73.4 £ 10.8/71.2 £ 6.7*

Time from onset (weeks, comfortable/warm) 6.3 £ 1.4/6.7 = 2.7 7.8 £ 4.0/8.1 £ 3.1 7.6 £ 3.0/79 £ 25
(days, range; comfortable/warm) (30-64)/(26-83) (22-137)/(28-112) (14-84)/(21-88)

Data for age and time are means = SD or range; all other data are number of patients. *P < 0.01, significant differences between no edema and
edema plus allodynia groups in the warm condition.

Table 2 Degree of paralysis and edema under various temperatures.

Characteristic No edema Edema Edema plus allodynia
Degree of edema in the index finger (mm)* (range) 0) (1-11) (2-14)

22.2-25.6°C 0 48 =25 7.9 £ 3.4%*

25.7-30.0°C 0 54 + 1.8 44 + 25
Median of the arm Brunnstrom stage (range) V d-VD III d-VD) II (I-1V)
Median of the finger Brunnstrom stage (range) V d-VI) IIT (I-VI) I d-1V)
Room temperature (°C)

22.2-25.6°C 239 = 1.2 242 = 1.0 24.1 = 0.7

25.7-30.0°C 271 = 1.0 272 £ 12 269 = 1.2
Room humidity (%)

22.2-25.6°C 472 = 114 50.7 = 19.3 64.3 = 23.0

25.7-30.0°C 54.2 = 16.8 65.7 £ 22.7 68.8 £ 20.2

“Edema calculated as the difference in circumference of the phalanx proximalis of the index fingers of the two hands. **P < 0.01, significant
difference between edema and edema plus allodynia groups (degree of edema).
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Fig. 2 Temperatures of index fingers of stroke patients.

Temperatures of index fingers on the unaffected sides of patients with no edema (filled circles), edema (open squares), or edema

with allodynia (crosses) plotted against those of index fingers on their affected sides. The line is y = x. a: Under comfortable condi-
tions (22.2-25.6°C). b: Under warm conditions (25.7-30.0°C). Under the comfortable condition (sympathicotonia) skin tempera-
tures of the affected index fingers in the edema and allodynia group did not decrease as they did in the other two groups. Under the

warm condition, skin temperatures of the affected index fingers in the edema and allodynia group were slightly higher than those of

the contralateral fingers.
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Fig. 3 Comparisons between cutaneous temperatures of the affected index fingers of patients in the edema plus

allodynia group and mean temperatures of their tympanic membranes.
In the edema plus allodynia group, temperatures of the affected index fingers were lower than the respective mean

temperatures of their tympanic membranes, used as a measure of deep body temperature.

Table 3 Presence of infarction or hemorrhage in the thalamic or

subthalamic reigions.
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Table 4 Presence of pyramidal lesions in various regions.

3 regions 2 regions A 2 regions B 2 regions C 1 region Brain stem
No edema n=23 11 (47.8) 1(4.35) 1(4.35) 6 (26.1) 2(8.7)
Edema n =32 18 (56.3) 1@3.1D 1@3.1 4(12.5) 1@3.1D
Edema plus allodynia n =20 0 (0) 2 (10) 2(10) 0(0)

3 regions: Internal capsule plus cerebral white matter plus putamen. 2 regions A: Internal capsule plus cerebral white matter. 2 regions B:

Internal capsule plus putamen. 2 regions C: Cerebral white matter plus putamen. 1 region: Internal capsule, or cerebral white matter, or

putamen. (Values) represent % of patients in the group.
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Fig. 4 Locations of the cords of the brachial plexus against the subscapular muscle.

When the patient is lying on his back, the posterior cord of the brachial plexus is located under the axillary artery, such that the artery

pushes the cord against the subscapular muscle. If there is bloody fluid around the brachial plexus from injury to the subscapular

muscle or articular capsule, first the posterior cord and then the lateral cord may become adhered to the subscapular muscle.
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Abstract

Relationship between cutaneous temperature and hand edema and allodynia after stroke
—The etiology of shoulder-hand syndrome—

Hiroko Yamanaka, M.D., Ph.D.” and Hidekata Yamanaka, M.D."”

YAtsuchi Rihabilitation Hospital

The etiology of shoulder-hand syndrome is as yet unknown. We hypothesized that it may be due to damaged
unmyelinated fibers in front of the subscapular muscle. We examined the existence of edema and hypersensitivity to pain
in the hands of stroke patients during the subacute stage and their relationships to cutaneous temperatures of the index
fingertips in 75 hemiplegic patients (23 without edema, 32 with only edema, and 20 with edema plus allodynia). Patients
were placed into two groups (comfortable and warm) depending on room temperature (22.2-25.6°C and 25.7-30°C,
respectively). Of the patients with hand edema plus allodynia, 75% had a large lesion in the capsula, cortical white
matter, and putamen. It was previously reported that the cutaneous temperature of the arm on the paralysis side of
patients with lesions of the capsula or putamen was lower than that on the non-paralysis side. In the edema plus allodynia
group, the temperature of the index fingertip on the affected side was higher than that of their contralateral fingers; the
differences were smaller under warm conditions possibly due to blockade of the sympathetic nerves in the peripheral
nerve. By contrast, in patients in the edema group, there were no differences in cutaneous temperatures of their two
index fingers. Thus, it appears that patients with mild cases of shoulder-hand syndrome have conduction blocks in the
posterior cord of the brachial plexus, while those with severe cases have both conduction blocks and neurogenic
inflammation in both the lateral and posterior cords.

(Rinsho Shinkeigaku (Clin Neurol) 2015;55:1-7)
Key words: shoulder-hand syndrome, unmyelinated nerve fiber, cutaneous temperature, edema, pain




