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The Subjective and Objective Evaluations of Autonomic Nervous System Function in Stroke Patients

Sang Hee Im, M.D., Yoon Ghil Park, M.D., Ph.D., Jae Ho Moon, M.D., Hee Seong Nam, M.D., Sang Chul Lee, M.D., Ph.D.

and Jin Hee Park, M.D.

Department of Rehabilitation Medicine and Rehabilitation Institute of Muscular Disease, Yonsei University College of Medicine

Objective: To evaluate autonomic function in stroke pa-
tients and to explore the relationship between patient’s
subjective symptoms and the results of objective tests re-
garding autonomic dysfunction.

Method: Twenty stroke patients and 27 controls were
recruited. Autonomic function was accessed by subjective
checklist and by objective tests such as sympathetic skin
response (SSR) and blood pressure (BP) response to posi-
tional change and to sustained hand-grip. Motor function
was classified using the Brunnstrom stages: Group 1, stage
1 and 2; Group 2, stage 3 and 4; Group 3, stage 5 and 6.
Results: Seventy percent of patients had subjective changes
in autonomic function after stroke. 50% and 65.5% of
patients revealed autonomic insufficiency by BP response

tests and SSR, respectively. More than half of the patients
who didn’t have any subjective changes in autonomic
function revealed autonomic insufficiency by objective tests.
Group 1 of Brunnstrom stage in upper extremity showed
significantly longer SSR latencies (p<0.05) and lower
amplitudes than the controls (p<0.05). Group 1 and 2 of
Brunnstrom stage in lower extremity showed significantly
longer SSR latencies (p<0.05) and lower amplitudes than
the controls (p<0.05).

Conclusion: Although stroke patients don’t complain any
subjective symptoms of autonomic dysfunction, they need to
undergo objective autonomic function evaluations such as
SSR and BP responses. (J Korean Acad Rehab Med 2007;
31: 162-168)

Key Words: Stroke, Autonomic nervous system function, Subjective checklist, Objective test
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iz

< HAE 24F ¥ Hsted gHFE A¥3H
(multiple linear regression)S ©]-&3}3t}.

1%
i)

AT F 1078(50.0%)0 A A B A F-7d o] 2HQ1E %)
on, ol F 7—4@1‘?—5} AAF A o] A7 Bl A=
19(5.0%), A&2 =8 FH 7] Byl A o] AAL Kl 3
A= 9v(45.0%) 0] ATt

A7 5 ukS ZAALolA SapT o] oA FAl=
L7 sec, {]%% B 1.0 mV, A2 A= HTF
10 mVo] o1, EAHT 5 47 (20.0%)
uh AR} uhs-S Mol x| rgpeh. 8

< et o FAsk 1E e 54
9@ Aol & Holx| 9FYTHTable 1).

Table 1. Sympathetic Skin Response Latency and Amplitude
Values in Stroke Patients and Controls

Patient

Affected side Sound side Control
Latency (s) 1.710.3*% 1.6£0.2% 147102
Amplitude (mV) 1.0 10.8* 1.0£1.0% 2011

Values are mean and standard deviation.
*p <0.05, results of t-test between patient group and control group

Table 2. Sympathetic Skin Response Latency and Amplitude in
Stroke Patients and Controls Related to Motor Function

Subject n Latency (s) Amplitude (mV)
Controls 27 1.4710.2 2.0+1.1
Patients 20

BS of upper extremity
1~2 7 1.8 10.2% 0.410.5%
3~4 10 1.810.4 1.1£1.0
5~6 3 1.510.3 1.5%1.2
BS of lower extremity
1~2 3 1.910.1* 0.3£0.3*

3~4 11 1.910.3* 0.510.5%

5~6 6 1.510.2 22%+1.0

Values are mean and standard deviation.
BS: Brunnstrom stage
*p<0.05, results of one-way ANOVA between the groups

WEF) WA AR AN A BE 14
sec, AZ-& HF 20 mVelgon, 7 v w9 e v
97} 7 o) = felahal e A ap<

[e]
= T
0.05), AEZ2 Fo3tA 7HAH AAL BYoH(p<0.05)
(Table 1), th 2] /dgka Bl e w 139 (65.5%) ] &2t
T

I e
742349 tHp < 0.05)(Table 2).

7o) mPAF HRNS P Azhsh o), A4,
O]Z@l-7]7‘f 2 Brunnstrom A] 7] 9}e] A& A‘lﬁgﬁl-ﬂ‘ﬁg

BA59S o, Al 81412 Brunnstrom 2] 7] ¢} &) w]
Y ARYE BYOT(p<005), AFL AY % A9
Brunnstrom A]7]¢} 9u] ¢JE AAAE HYT(p<0.05)
(Table 3).

el Aol e TN $3 0 H2 W
o] mAAA T Rakg A4 Aok ofo] Qe Holg u
o)X o), e oA e BA 4L WF &
wo] uo] gt FAATHTable 4).

() RENZA B4l YT A&7 $4 AEA 2
M MEF ou e S99 Wbt ok g
3 BAE 14%(70.0%) 0.2, 717 A o4 LRk
A TH, AR ol 4L 109, 281713 o] g2 4ol A

Table 3. Results of Adjusted Linear-regression Model for the As-
sociation between Results of Sympathetic Skin Response
and Demographic/clinical Characteristics

Unstandardized

Variables in the model coefficients Standar.dlzed
coefficients
(SE)
Latency
Age 0.007 (0.012) 0.244 0.454
Sex 0.157 (0.185) 0.294 0.517

Duration of CVA
BS of upper extremity

0.013 (0.032) 0.140 0.976
0.001 (0.095) 0.004  0.687

BS of lower extremity —0.104 (0.042) —0.582 0.029*
Amplitude

Age —0.040 (0.018) —0.405 0.044*
Sex —0.374 (0.359) —0.188 0.367
Duration of CVA —0.045 (0.029) —0.260 0.199
BS of upper extremity —0.032 (0.181) —0.053 0.761
BS of lower extremity 0.312 (0.119) 0.485 0.019*

CVA: Cerebrovascular accident, BS: Brunnstrom stage
*p <0.05, results of multiple regression analyses
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Table 4. Sympathetic Skin Response and Autonomic Symptom by Brain Lesion

Cardiovascular symptom (%) Sudomotor symptom (%)

SSR NR (%)

Gastrointestinal symptom (%) No response (%)
0

Brain lesion Right 6 (85.7) 5 (50) 2 (50) 4 (100)
Left 1 (14.3) 5 (50) 2 (50) 0 (0)
Total 7 (100) 10 (100) 4 (100) 4 (100)
SSR: Sympathetic skin response, NR: No response
Table 5. Results of Autonomic Function Evaluation by Objective and Subjective Tests
Cardiovascular Sudomotor Gastrointestinal
Any changes
symptoms symptoms symptoms
Yes (%) No (%) Yes (%) No (%) Yes (%) No (%) Yes (%) No (%)
Autonomic function by Normal 7 (50.0) 3 (50.00 4 (57.1) 6 (46.2) 4 (40.0)0 6 (60.0) 3 (75.0) 7 (43.8)
Ewing and Clarke’s criteria ~ Abnormal 7 (50.0) 3 (50.0) 3 (429) 7 (53.8) 6 (60.0) 4 (40.0) 1 (250) 9 (56.2)
Autonomic function by SSR Normal 6 429) 1 (167 3429 4308 5 (5000 22000 1 (500 6375
Abnormal 8 (57.1) 5 (83.3) 4 (57.1) 9 (69.2) 5 (50.0) 8 (80.0) 3 (75.0) 10 (62.5)

SSR: Sympathetic skin response

SAEHom, 27k o] o] F E‘iz‘z}% He
olith. 719 Al o4 F4tel kL
= 3 W Bl = %Z}ﬁt}(Table 4).

(2) 4ZX| HI} Z1tet Ewing}l Clarke?| 7[&0f mE
WHAMZAA HoF ool 2. T34 A&7 A F49
37t AAE 3z} 50.0% 9 A1 Ewing ¥} Clarke] 7] 5=l
o] Wzl ZAA ] 7 FHe] e, VY A o]
F s 34T A9 429%, yd‘ﬂ ol dE BAE
F719] 60.0%, &3517]H o] FS AT A4 25.0% A
Ewing¥} Clarke®] 7159 2]3] w3t 175}74]9] 715 H Ao
A ATE AEA] FrtelA T34 T Hsrt gtk

o g d #219] 50.0%, 719 Al ol TS S43

2 FL 3239 53.8%0) A wHA A A 5
=] A TH(Table  5). TJ&@,
Clarke?] 7]Z o W2 w
A AAGE Hol °‘°‘EH 5).

Q) H=EX| EIt Zntet _'.%w I
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e 543 A9 75.0%00 4 ngA 7 RS A
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