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Analysis of Domestic and International Research Trends Targeting Thoracic
Sympathetic Ganglia for Clinical Use of Korean Medicine: A Scoping Review

Sanghyeon Park, K.M.D., Jiho Lee, K.M.D., Sihyun Han, K.M.D., Seohyun Park, K.M.D.,

Dongho Keum, K.M.D.

Department of Korean Medicine Rehabilitation, Dongguk University Bundang Oriental Hospital

Objectives This scoping review aimed to suggest a Korean medicine approach by ana-
lyzing domestic and international clinical studies targeting the thoracic sympathetic

ganglia.

Methods This study was conducted based on Arksey and O’Malley’s five steps and
guided by the preferred reporting items for systematic reviews and meta—analyses
extension for scoping reviews checklist and appendix. We searched seven electronic
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databases for studies on thoracic sympathetic ganglia reported untill August 23, 2023.
The search terms used were ‘thoracic sympathetic chain', "thoracic paravertebral
sympathetic ganglia’, and ‘thoracic paravertebral ganglion’.

Results One hundred twenty—nine studies were finally selected. 90 papers were non—
comparative studies (69.8%). The most common disease or symptom was hyper-
hidrosis (=109, 66.9%), associated with the T1-7 levels of thoracic sympathetic gan-
glia (n=107, 65.6%). There were 17 studies (13.2%) of percutaneous approaches tar-
geting the thoracic sympathetic ganglia, five studies (3.1%) targeting the mid-lower
thoracic sympathetic ganglia.

Conclusions This study broadly analyzed trends in domestic and international research tar—
geting the thoracic sympathetic ganglia and attempted to propose a future Korean medi-
cine approach. Further studies are needed. (J Korean Med Rehabil 2024; 34(2):51-69)

Key words Sympathetic nervous system, Sympathetic ganglia, Scoping review,
Korean traditional medicine
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1. 1A ¥ A2 MX(identifying the research

question)

B AAEL Arksey2} O’Malley2] STA'YE 7o
Z preferred reporting items for systematic reviews and
meta-analyses extension for scoping reviews | 2| ~E
5 REe] Qhfel w2} A7E ZdEaAT
B AT AR 522 et 2k
1) A7 FHelelA g HFE w8 d
EE FF I aA= o8 5
AA)E e R o Y d7E0l I
=717

A7 $FYHAT, BIFHOE FF WA

Aol H2F & gl Wy

2. 2T 23 ¢4t 2k9l(identifying relevant
studies)

B AT A 202319 8¢Y 23Y7HA] BarE Fu €]
ATE o= AT

9] Hlo]EHo] 2= Embase (www.embase.com), PubMed
(www.pubmed.com), China National Knowledge Infrastructure
(CNKI, www.cnkinet)E AR o, A 719=+
title/abstracts®l] T3}l “thoracic sympathetic chain’, ‘thoracic
paravertebral sympathetic ganglia’, ‘thoracic paravertebral
ganglion’ .2 273}

=] dlofElolas Seldi=ReolEMo]l2{KMbase,

kmbase.medric.or.kr), KoreaMed (koreamed.org), 3}<<1



rOll
1o
o
)
i)
o
m |
(o]
fllo
)
ol

g THNAS HYoR T FUe) AT 5% B FAES

Az

Rl

J

T B X8| 2yResearch Information Sharing Service, RISS;
wwwiriss.kr), 817]& XV“OL‘E—E](ScienceON scienceon.
kistire.kr) S AFE3l o™, A4 719 ==
dloJEHo] 2 A F]9]Eof ‘FF w7 "1_78' é]_
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3. 3HA: A7 MEH(study selection)
ATAE

<= 3ol E Tl A 71 wiA| 71%

o ml"

A3 F 9AE AA %z—fz% T, 40 29¢)
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1) MY 7IE

(1) sl 238 =& T &5 dEd e of
? d

(1) 9&L gRg & Qe =%

(2) g3|A o] A B =
(B) ZEEZE, Shol=w, X2 = N =
4) AFEE O o2 oA e =5 EduE, Ay

AT

4. 4THA: H|0|E| 7|=(charting the data)
AE A= AR #E] ZZ 32 Endnote 20
(Clarivate Analytics, MA, USA)S AM&3le] #a]3} o
™, Microsoft Excel 2016 (Microsoft, WA, USA)2 A&
st HolHE 7|5 9 %%*S}OM B AqolA %
AT FAE TEA ¥ EH A=, AT A, o
A B 24 9 5 wiIAd 22 FES
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AYH HAIHE T3 f‘a 3?‘3&% oz st &
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A AR

FE% 5 3909 AP HEShe

5. bEtA|: 2 @0kl Zu} H1(collating, sum-

marizing and reporting results)
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Records identified through
database searching
1) CNKI (n=4)
2) Embase (n=796) Additional records identified
dentification 3) PubMed (n=636) through other sources
4) KoreaMed (n=20) n=0)
5) KMbase (n=8)
6) RISS (n=33)
7) ScienceOM (n=358)
i |
Records after duplicates (n=812) removed (n=1043)
Screening
Records screened ” Records excluded
(n=1044) (n=780)
Full-text articles excluded,
with reasons (n=139)
Full text unvailable (n=30)
Full-text articles assessed for T ann .
T - Not related sympathetic chain
Eligibility eligibility -
(n=29)
(n=264) Mot thoracic chain (n=28)
Not contain sufficient
information about research
question (n=44)
Studies included in qualitative
Included synthesis
n=129)

Fig. 1. A flow chart of searching and selecting studies. CNKI: Chinese National Knowledge Infrastructure, KMbase: Korean

Medical database, RISS: Research Information Service System.
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m Surgical
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10 Others
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0 -
\q@ \O\%b eo\'b \qo\‘b q/@\» r&.@ r@\b '\9{{) P&,ﬁ
T S OO CRN SRR SN SR
S N T S SRS

NAAE oz i AT ukrE 2R
< ARESE AHE 2005~2010 1
d 4%(3.1%), 2017~2022'3 73H(5.4%)
Bk 2023@74A] 129 9] A
109%8(84.5%), 7412 AL
33(2.3%)

‘8‘7]‘6]"\:‘ =
T % =8 Ao
173(13.2%), A& 58 T3 7[E} A7+
o] HrEE I THFig. 2)
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< 12999 AT AT AAE ] el A
T 9 EF =72 DAMI ver 2.02 ARESIATHY.
1290H9] A5 F non—comparative study”} 903(69.8%)
o7 7pg E Hles AT 1 O R AF AT
(before-after study)7} 25%(19.4%), T2+ =T 474
A& (randomized controlled trial, RCT)®] 13%H(10.1%),
H] F2-9] 27 AdAIFnon-RCT)®] 13(0.8%) H
aEo I HE ©|UTKTable I).
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2 A7t tEE0 2 1097(66.9%)°]
Ak I oo ®E A WA A o]gdE
= B35-S5S 3(complex regional pain syndrome,
CRPS)©] 113H(6.7%), tH FT=7} 7H4.3%), A4
T B4 Odso] 6H(3.7%), BlolxolE S,
QT 9% =3 & HAANY = dx &8 A7t 5
H(3.1%), BAIZFo] 33(1.8%), WFEX T 245 2
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T H5EEFol 29((12%)0IUth 1 9]
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Table L. Study Design of Selected Studies

Study design (n=129) Number of studies (%)

Non-comparative study 90 (69.8)
Before-after study 25 (19.4)
Randomized controlled trial 13 (10.1)
Non-randomized controlled trial 1 (0.8)

Table IL Diseases and Symptoms in Individual Studies

. Number of studies
Disease or symptom

(%)

Hyperhidrosis 109 (66.9)
Upper extremity reflex sympathetic 11 (6.7)

dystrophy or complex regional pain

syndrome
Facial blushing 7 (4.3)
Recurrence or compensatory hyperhidrosis 6 (3.7
Raynaud's phenomenon or Raynaud’s disease 5@3.1)
Long QT syndrome 5 @G0
Buerger's disease or peripheral circulatory 5@3.1)

disturbance
Angina 3(1.8)
Postherpetic neuralgia 2 (12)
Myeloneuropathy or syringomyelia 2 (12)
Sympathetically-maintained pain 1 (0.6)
Recurrent ventricular tachycardia 1 (0.6)
Neoplastic pain or benign pain 1 (0.6)
Facial pain 1 (0.6)
Post-stroke pain 1 (0.6)
Abdominal pain of unknown cause 1 (0.6)
Pain management in patients undergoing 1 (0.6)

breast surgery
Splanchnic pain 1 (0.6)
Total 163 (100)

(1) 2t M8 B2 ZNT} OIBE B2 DLNEN 47
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2 Aud §F wgAFPe] £22 FHS 129
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ok

Th 23fste] HARIESIAAY, 5 ARSI
7H e 75 1073(65.6%) 2] ThIEoz 19
HE A LSS v 733(44.8%) 0] T TSI 14
H(8.6%)°] Aot a2 T2-5 FE2 F5F wial
73T ABHAL, FIE FAL g 143(8.6%)
2 T1-5, 4%8(2.5%)] ¢HAH B2 T1-3, 23(1.2%)
o F= e 12-7 T2 AAHJU

p
of

o
i

\
%
0
hs
o A
i)
oL
fo
i
)
™
)
rlot
ot
rlo

2
T
o ol

§
O
l-']I. mln
T
;J;, Ao mq
BT
o
> ML
A
o o
g 2
o2 4
olN ¢,
4
rr ey

ox Hl X
(98]
17
=
%
S

(e
sy
o
b
o

rlo o)

H(4.3%)2] oHH Tx 49(2.5%)2] HAXNYE Z
3 Ao, 139(0.6%) 2] w4 A 5534
FAE T2-4 52 43H(2.5%) 2] AL == 1A
5, 29(1.3%) 2] tid=x 3 4
HArEES, 17(0.6%)2 @45, 1 55, HS
533 AAFACE 1 9] T9-12 =2 13(0.6%)
121 v o] HEEolA AE o™, 133(8.0%)2]
Aol e FRE 3 WA o] B et

E‘
Ne

o ofN tH ox r% o ®N 1o i Job o> o
g
P
)%
oY
ol
Y
o
of
o\

o 4 1 o

o
r.(

S 235t F 2780 AFE B4 o
2 373 A, 7 tEs 9%(33.3%), %k
EAZ PRI =S

g ox rlo rd

[e]
1H(3.7%), A HEALA

www.e-jkmr.org 55



2P oAls - BE - wE - B

37(11.1%), HFEZ & ATl 2 23(7.4%)°1 AL,
O HE M e Y E BE UHEE HEF §
55 AFEES, Y 55 dolols T8, 55,
Adg AA WiEo]l ZF 1M(3.7%) 02 HE oldH
(Table III). AAHAND F5 A H F2] 49,
T2-4 52 T4 TOTF 91(34.6%), A WAME 2

Tz £3 Aol 3H(11.1%), FE T AAE 23
(1.7%), U, HEF F 55, AT355 19(3G.8%)
I AAFHAST 2 9] T2-3 FE2 R Ok 13
(3.8%) ATLEAAL, T3-4 FF Holol=E FI37
138(3.8%), T1-5 T2 ALd A v 13H(3.8%),
T9-12+ 5% 13(3.8%)% AF= AL, 29H(7.7%)2] o
ToAE e ®E & wiAEd o] EHIsHA

Table IIL Thoracic Sympathetic Ganglia Level for Each Disease

THTable III).

(2) ZUH Atz 2

178e] A3 A A AR =R
)2 shapa N7 e, 29 stEE A7 A,
AT 157 A 16T BREYL 1 F 1989

=RE S8 A7 Apehent %)

d e v
ST T8-S 1S o AT F g5k 217 A
<] 7H(38.9%), 4IZ FHHE A7 ZdEo] 5H

(27.8%), B¥ A 1173 &G Fa1E0] 63(33.4%) 1 AT
TAHLE WA, 2970} AF7E 270 o] AW A
&3te] 199 9] AHE BYskslen, 1 25 24
HIHoOl 14%(73.7%) 22 7P8 Btal, 1 theo®
23 7192 Aol 238(10.5%) 01, A 7
T AT, A= BFF AT 2 AT AR

2Ho] 2+ 1H(5.3%) 2.2 1 FE o|ATtHTable 1V).

or Symptom

Intervention Disease or symptom

Thoracic sympathetic Number of studies

chain or ganglia level (%)
Common Hyperhidrosis 107 (65.6)
Palmar T2-5 73 (44.8)
Upper extremity T1-5 14 (8.6)
Axillary T2-5 14 (8.6)
Facial T1-3 4 (2.5
Palmar-plantar T2-7 2 (1.2)
Upper extremity reflex sympathetic dystrophy or complex regional T1-5 10 (6.1)
pain syndrome
Facial blushing T1-4 7 (4.3)
Long QT syndrome T1-5(Left) 5@3.1)
Buerger's disease or peripheral circulatory disturbance T1-4 4 (2.5
Recurrence or compensatory hyperhidrosis T2-4 4 (2.5
Raynaud's phenomenon or Raynaud’s disease T1-5 3 (1.8)
Postherpetic neuralgia T2-4 2 (1.2)
Myeloneuropathy or syringomyelia T2-4 2 (12)
Angina T2-4 1 (0.6)
Sympathetically-maintained pain T1-4 1 (0.6)
Recurrent ventricular tachycardia T1-5 1 (0.6)
Facial pain T2-4 1 (0.6)
Post-stroke pain T2-4 1 (0.6)
Abdominal pain of unknown cause T9-12 1 (0.6)
Unclear 13 (8.0)
Total 163 (100)
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Table IIL Continued

Intervention

Disease or symptom

Thoracic sympathetic Number of studies

chain or ganglia level (%)

Percutaneous Hyperhidrosis 10 (37.0)
approach Palmar T2-4 9 (33.3)
Facial T2-3 1 (3.7

Upper extremity reflex sympathetic dystrophy or complex regional T2-4 4 (14.8)

pain syndrome

Peripheral circulatory disturbance T2-4 3 (11.1)

Postherpetic neuralgia T2-4 2 (74)

Raynaud's phenomenon or Raynaud’s disease T3-4 1 3.7

Abdominal pain of unknown cause T9-12 1 3.7

Recurrent ventricular tachycardia T1-5 1 3.7

Facial pain T2-4 1 (3.7)

Post-stroke pain T2-4 1 3.7

Syringomyelia T2-4 1 (3.7

Pain management in patients undergoing breast surgery unclear 1 (3.7

Neoplastic pain, benign pain unclear 1 (3.7

Total 27 (100)

Table IV. Thoracic Sympathetic Ganglia Percutaneous Approach

Percutaneous approach Number of studies (%)

Percutaneous technique category 18 (100)
Percutaneous chemical neurolysis 7 (38.9)
Percutaneous catheters 5 (27.8)
Percutaneous radiofrequency 6 (33.4)

Approach category 19 (100)
Posterior paravertebral approach 14 (73.7)
Anterior paratracheal approach 1 (5.3)
Axillary transthoracic approach 1(5.3)
Anterior transthoracic approach 1 (5.3)
Erector spinae plane block 2 (10.5)

grate] 1939 ATE B3I Table V). 7HE Bol
AHEE AL 14H(73.7%) 2] 8 HF 79 H2H
o|tt. 1439 HF 9 HIWHE AR AT F 8
HR2BIDo)| A E-9}9)(prone) A2 A SIS A
319, AlE 5 AR 98 Ao Ae FEo=
ARESE 19H39-& EZ3ahe] 7332333638414349 0. computed

tomography (CT), 6373404245460 2. x ray, c-arm & 3

3t

ATE AY ARE FEVIE 7IEe2 9ozl FAH
I, Z+2}F 2.5 em®, 4 em!?, 3.5~5
em*?, 4~6 cm*? AT 1 9] 3|BHAN] AT A= 4F
d Aol B gttt A F 5xg 52 39
739, T35 9 QoA AHFA| 71Z(lateral aspect)
T #FA| F2(perivertebral body)2tal A&3E A
7} g173ALEBAN0I A1 X FA] T 1/3 A H o]
g} AEg A7t 304 557 7]FE0 R 2.5-3 om
ARE et A7) 1800, 23B0 e B

A Ho] Btk
Ik A FO)2 HITF 147 AT F 3HIE
o] Aol A FAIH AY ZolE AFsidEd, 117
L T2 FAZE 7]FCE 5-8 cm (7.4+£0.8 cm), T3 54
2 71F 22 53~10.0 cm (7.3£0.8 cm)Zal A &3,
13992 T3 FAE 7IEo® #H5L 644 cm, 5
6.34 ecme}al A&k, A 112 Tl FAE 7]
O =2 5 emPtal AEdtth o9 A% AEE AFS
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S - ol E - WAE - HAE - T

1399 @;Loﬂzﬂ% 29 AR} AaHo] o2 Zhe
£ FH=L 20°, =2 23°8kal A=k
A HHEE AREEF 199 2] AT F 27(10.5%) 849
71892 HEHS A=), 139 A
oAM= Sek AHE AR, 18P FH3E A7)
[519) 4 AHL A\ e =704 5¢
m 7FE, U] 13192 S57] SHolgkal ekl
I, 28 AT 2R 5% =2 AL JEV90
v

Fo W2, A=

Lo
e H%

I
o to
\I
N
1)
G
@
S
JE
rzi
on‘.
N,
m

g AFH Xd:“ﬂ”), A A5 JAIHS AHEEA
o A 7= =9 AIHE AR 112 s
FAHFEZE oo, 55 19 Foll Adst] 3%
BEA7Z 71AE 7% 60~80° =2 U5t F WA
539 BA1E Qu)(radiate ligament) &8 EXZ 5%
ZHol =25ttt AEF AFE HIHE AHES
TN Zok9] AAZ T AT A4l 53t A<
stod 6~7 cm Yt FHFoE HIskdaL, At
oZ AW AFHE HTHE AR 1332 =9 4
TG0 E 2WA 53t Ajdste] St E A
<3k

(4) BofR 85 WA T A7t A Slo)et EXHE

HEot o 2M

16382 AT F T6 =4 o3}e] 3l a4
S ERZ 3 ATE T2-7 59 =5 4= 295
7 T9-12 729 AIER L] HF 1399, T5 59 3
=700l A 79 e A 55 oy 138® Z 579
A 53t w4 vEFHAE FAUY oM B G &
A 55 138, F 5HGB1%)OIATh

B AT dojgdo) 2~ A Ax gko|shs FAE

>
0:‘0{:1
b
rﬂ
juis

4 ATE Yo

AZ»»»

TI-L2 FF Afelo] HpoA 7ARE w738 -
AP+ WA W1 E 7R (white rami communicans) 2 S0
7} 21733 = HF 417 A (prevertebral gan-
glion)®} &HFH A7 & (paravertebral ganglion)d 12

At A7 AAFEA AeE= Ao} 39 =
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e o] A4 AAA ] AT ek Ads
AU, A2 glo] aAAAEREE Fakste] BRant
WeNEE B3l A5 A8 =dsiA AP

dubd o2 wikalgde] A7 Ae) G2 T v
g, T2= =, T3-T5< 74 W 47], T7-T11& 5%
7], TI2-L2%= ve] Fieolth). vk, 53] 5 atd
A7 Qo] 3 e AEE Avud wildd
TEE THHEE AANSAY, PlM AAR oW
A77} o] FoIA L YA AP w2 ATe F=53)
o mEbA B AgelAs FAEe 2dads
5 wgde) A7 5 ol A9 5o % H
AdE FF AN 7 8 FA TolAE A9
AL A ATE 248k, FF 55 wiilA
o] TS Bl wailge] 2de FRR e &
ogt] At W 3L s 712E vidstaA st
ATt

H ATE 2023 8¢9 23YU7HA 3719 =€) dlolE
Hlo] 29} 4701 9] | "o Ejuo] 2ol A A S 3} L,
22} 2389 AR HFE 1291 B4 o s AR
slo], AR E3E =5 4, AT A4, O 2g
WP FES

ME AR AT

rlr m
ﬂ ~1N'

=+ 4% A3} 1975 =5 A2
%?7} =R om, 199213 o] F= v d
T BEEHAT, 19983 7HE wo] &3y
At vxﬂ‘ﬂi 2o, 1993358 8] =4 A
o] IS AA P, A9 HIES Axo wet
F7Vhe AEE BAth

AT AAE BH, 12999 A5 T Bl Hlw 9T
7} 89 (69.5%) = 7 Bk, I o2 AE A
255H(11.7%), T2+ 9178 AT 133H(10.2%), ¥l 72+
iz A" 13(0.8%)°] FE ATt

FTAE FEHA ¥ FF B EE dFeE
FPE AT Y 43 =2 S 24 A
1093(67.3%)°] thetso] Idtr= 7P wokth 53
AR O3] 739, heFst BEF 287 AAEHA
;(]1:‘1_}50>, 1:/]_- /R—] o]-z—]x—l tﬂ E};OE 9_]3]] _g‘__la _37_7]:}—/‘\_]
737 A< (sympathectomy) B 7)< (sympathicotomy)
o] dA| HA] WHOE AAZK. tikF ¢ AHg
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"ol X Ao OD:] ARl B B2y oo A He H3=
A 71FE FFHE 173 AR = 5F 7)FE 2543
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715 5 em*), T2 A 7|5 5~8 cm (7.4+0.8 cm)”) T3
FA| 71 5.3~10.0 cm (7.3£0.8 cm)'” = F= 6.44
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T A AMHE FE7] 71E 5 om 7Y, B Y A
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o] A5l 3o, 7164 aFEFT

o
A, 3H SEEA T oFE XF 9 H. pylori A

o 87} $A FHu), guy hFgEFILS o] %
A 2 AA3A|, AAA] 5 FE A BE 3 daFEFo
Z AorETph, o)A H YA EA|Z] AollA FIE F

Z A 24e 9% Are
#4919 8] Ago.s nelAth
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