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Abstract

Objective: This study aimed to systematically evaluate the clinical effectiveness and safety of acupuncture for
Sudden Sensorineural Hearing Loss(SSNHL), and to assess differences in treatment outcomes based on
concurrent therapies, intervention timing, and frequency-specific hearing recovery.

Methods: A systematic review and meta-analysis of 28 randomized controlled trials involving 2,583 patients
with SSNHL was conducted. Acupuncture was applied alone or in combination with Western Medicine
Comprehensive Therapy (WMCT), herbal medicine, or hyperbaric oxygen therapy (HBOT). Primary outcomes
were Total Effective Rate (TER) and Pure Tone Average (PTA). Secondary outcomes included tinnitus, vertigo,

aural fullness, hemorheological parameters, and adverse events.
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Results: Acupuncture significantly improved TER (RR=1.20, p<0.0001) and PTA (MD=-7.98 d8, p<0.00001)
compared with controls. The most commonly used acupoints were SI19, GB2, TE17, TE21, and GB20.
Electro-acupuncture showed superior outcomes to manual acupuncture. The greatest therapeutic effect was
observed with concurrent WMCT and HBOT (RR=2.53, p=0.0005). Acupuncture also improved associated
symptoms and hemorheological parameters. Benefits were most prominent in the acute phase (within 2

weeks), but were also observed in sub-acute and chronic phases. Adverse events were mostly mild, with no

significant difference between groups.

Conclusion: Acupuncture is an effective and safe treatment for SSNHL, both as monotherapy and as part of

concurrent therapy. It demonstrates meaningful benefits across all disease phases and shows enhanced effects

when combined with other treatment modalities, supporting its role as a valuable integrative strategy for

SSNHL management.

Key words : Sudden Sensorineural Hearing Loss: Acupuncture; Randomized Controlled Trials; Systematic Review:

Meta-analysis
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Fig. 1. Risk of bias(Rob) Graph and Summary

Fig. 2. PRISMA Flow Diagram
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Table 6. Siegel's Criteria of Hearing Recovery in Sudden Sensorineural Hearing Loss

Type Hearing Recovery

Complete recovery Final hearing better than 25 &

Partial recovery More than 15 &8 gain and final hearing 2545 d
Slight improvement More than 15 & gain, final hearing poorer than 45 db
No improvement Less than 15 dB gain, final hearing poorer than 75 d

Table 7. The Meridians of the Included Studies

Meridians Frequency
Triple Bunner Meridian of Hand-Shaoyang(TE) 55
The Gall Bladder Meridian of Foot-Shaoyang(GB) 50
The Small Intestine Channel of Hand Taiyang(SI) 24
The Du Channel(GV) 20
The Extra Meridian(EX) 13
The Conception Vessel Meridian(CV) 4
The Large Intestine Meridian of Hand-Yangming(LI) 4
The Spleen Meridian of Foot-Taieum(SP) 3
The Kidney Meridian of Foot-Shaoyin(KI)
The Liver Meridian of Foot-Jueyin(LR) 2
The Stomach Channel of Foot-Yangming(ST)
The Bladder Meridian of Foot-Taiyin(BL)
Pericardium Meridian of Hand-Jueyin (PC) 1
Heart Meridian of Hand-Shaoyin (HT)
Table 8. The Acupoint of the Included Studies
Acupoint Frequency
SI19 22
GB2, TE17 19
TE21 15
GB20 12
TE3 10
GV20, TE5 7
GB43, 114, Blood Supply Point(ffL) 4
GB12, GV24, GV34, SP6, LR3 3
TE18, GV14, GB41, GV2, Vertigo-Hearing Area(friilE) 2
GB3, GBS, GB11, GB39, GB40, GB44, GV16, SI3, SI17, ST7, ST36, TE5, TE6,
TE16, BL10, LR3, PC6, HT7, GV3, GV4, 1

CV12, CV10, CV6, CV4, KI17, K113, EX-HN1, EX-B2, Mastoid 1,2(#2%&— =),
Calming Point(&i), Temporal Head Point(¥EgH/<)
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5L olgAH2 o3t 7| 7|FE0E FHEES
A3 Wu(2010)?, Qiu(2012)? A7)
o= gE|glon, ofd 28-S At AR
AoA= Y 159 ozt avks fAE
thRR=1.20, CI=1.13-1.27, p<0.0001, 1>=36%)
(Fig. 3-b). Z& o]ZA heliale M AME:
ojRo] W SHIE EAS Akt

(1-a) ¥t 3 A=o} ok A= ¥ of FoF A
29 H|a (MA+WMCT vs. WMCT)
MA+WMCT-S WMCTe] H]3] 8#2] RCT H
EHLolx F fEEo] folsl I
(RR=1.17, 95% CI 1.10-1.25, p<0.0001,
1>=0%; Fig. 4).

(1-b) A3 M=o} ek A= ¥y of FF A=
o] ]I (EA+WMCT vs. WMCT)
EA+WMCT-2 WMCTe] Hls 6HS] RCT H|
EHEAolA] Rolot X|g F3tE Btk it
Jiang(2021) AolA M3 TR S
B B3t Moz <ls) F5E9] o]dAo]
TEE R OH(2=43%), T A+E At A
oA mIko] |2 /AU
(RR=1.13, 95% CI 1.05-1.22, p=0.001,
2=0%)(Fig. 4).

(2) A A= off ¥k A=79] HlA (AT vs. WMCT)

AT-2 WMCTO| B|3f 3] RCT HetEA oA
fogt a3ts 2oy, AT 7h ol A
A UeRrdtRR=1.27, CI=1.01-1.60, p=0.04,
=75%)(Fig. 5).

3) A Azt uitsaW, FoF Aw P o 1

76

PAtAQH, FoF M= WY vl
(AT+HBOT+WMCT vs. HBOT+WMCT)
AT+HBOT+WMCTS HBOT+WMCTo] H]3}
5HO] RCT HEHEAOIA RosA =2 A&
A7E HYKRR=2.50, ClI=1.48-4.22,
p=0.0006, 12=0%)(Fig. 0).

-
.

stan o

Fig. 4. Forest Plot of Dichotomous Data Outcomes:
Comparison of TER (Subgroup 1-ab /
MAHWMCT vs. WMCT, EA+WMCT vs.
WMCT)

Fig. b. Forest Plot of Dichotomous Data Outcomes:
Comparison of TER (AT vs. WMCT)

Fig. 6. Forest Plot of Dichotomous Data Outcomes:
Comparison of TER (AT+HHBOT+WMCT vs.
HBOT+HWMCT)

2) &2 A FHPTAY W3t

() A A=, ¥ ARE BYt TFT FF A=
2k A3t IE(AT+WMCT vs. WMCT)
A& A5 PTAS E15H 8HO] RCT HEHEY
oA, B AEL2 2o Hls) PTAZF &
oot fAste] Y sd AYE HAY
(MD=-7.98, CI=-11.03—-4.94, p<0.00001,
2=80%)(Fig. 7). Thit @A+ 7k o] &/do] oK
= 80%), A3 AME ool ME ol 1F 4
= Aol

(1-2) Yt A 229} oFoF X2 e o ok X
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29 H|7 (MA+WMCT vs. WMCT)
A& AT PTAS EI3 A7 5 A7 AA 5]
A k2 1HE AlQgt 539 RCT HEREH
A, MA+WMCT= WMCT®] ¥[3] PTAZ} 2]
SHA| Aasiglow, ATt 7t oldge =T
(MD=-7.70, ClI=-11.64—3.75, p<0.00001,
12=88%)(Fig. 8).

(1-b) A3 M=t FoF A= HY o FeF A=59
B2 (EA+WMCT vs. WMCT)
Az A% PTAS HIg A7 5 188 Aegt
3HO RCT w[EHEAollA,  EA+WMCT
WMCTe] Hl8} PTA7F foJstAl Zastgion,
ojdde AR USITHMD=-8.88, CI=
-12.23--5.54, p<0.00001, I>=0%)(Fig. 8).

(2) A A=} uPAtA e, FoF A& HP of
PitA e, FAE HHTY HIL
(AT+HBOT+WMCT vs. HBOT+WMCT)
A7 AT PTAS H13 2H9| AFE vehs
gt Ay, AT+HBOT+WMCTe] HBOT+
WMCT Hth PTA 27} F-ofsHA| #4st3ict
(MD=-6.67, ClI=-8.74—4.59, p<0.0001,
12=0%)(Fig. 9).

Fig. 7. Forest Plot of Continuous Data Outcomes:
Comparison of PTA (ATHWMCT vs. WMCT)

e

Fig: 8 Forest Plot of Continuous Data Outcomes:
Comparison of PTA (EA*WMCT vs. WMCT)

3) Fote 8 Y AR sk

250 Hz % 500 Bz HE AAE Haret 499 A
S HIEREAR At & S BRolA Aw g0
tE TEHe AR7E FOlsAl #4250
MD=-5.24, CI=-10.10--0.39, p=0.03, [*=85%:
500 B2 MD=-4.43, CI=-6.27--2.60, p<0.00001,
=0%)(Fig. 11).

1 kb 2 Kb, 4 ko WSS Eareh 399 A7 5 1
kole foldt oHo] UeRdoriMD=-8.95,
Cl=-17.56--0.35, p=0.04, =89%)(Fig. 10), 2 Kk
% 4 loIAE BAHCR FolRt Aot lgict.

4) St 3l izt avt
(1) ool Hiet a3t
olgel A= FEEZ WK 8HY| AFE

T TR TR R T (AT
= i i =T %

Fig. 9. Forest Plot of Continuous Data Outcomes:
Comparison of PTA (AT+HBOT+HWMCT vs.

HBOT+WMCT)

Fi-g.- 10 Foreét Pldt of Continuous Data Outcomes
Comparison of Hearing Threshold
Changes at 260 Hz, 500 Hz, 1 ki, 2 ki, 4 kiz
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g

=A% A3}, AR Tl tE IFET &
ot ants BYrKRR=1.14, CI=1.07-1.22,
p=0.0001, *=0%)(Fig. 11).
THIE #¥7F AE= ARERF 219 A7oAE
AR JFo] dix JEE el A 23ks
HAHMD=-8.75, CI=-11.95--5.55, p<0.00
001, 12=0%)(Fig. 12).
(2) ol3Rkate] digt aﬁr

O]%El_]_— 1’/] X]i 1-‘37]—0]— 211:]/] @?_

£ deREAst 23, ZIE IFo] gz 188
t} 9oJst &3H2 YePHthRR=1.51, CI=1.13
2.02, p=0.006, 1=0%)(Fig. 13).
(3) #Zof gt 2t

|

g7} =9l DHIZ E1g 289 A1 E
HeREAet 23, X8 Jge] R IFEY
|93t 34 a9 BEATHMD=-8.20, Cl=
-11.69--4.70, p<0.00001, 1>=0%)(Fig. 14).

CR

el

5) EHAAL A #9] H3}

Whole body viscosity, Plasma viscosity,
Hematocrit® B8 A7 Sun(2021)*, Gao
(2019, Luo(2009* & 3Hollom, Sun(2021)
oA= Whole body viscosityS High/Middle/
Low 37FA], Gao(2019)°A+ High/Low 2714,
Luo(2009)°ll4:= High?] A& AlEst3itt. mEk:
A An A7 I dE 2500 v @Y He ¢
At AHoA [t A ATE Hld

(Whole body viscosity(High shear rate):
MD=-0.37, CI=-0.52—-0.22, p<0.00001, I*=59%;
Whole body viscosity(Low shear rate):

MD=-3.90, CI=-5.22--2.58, p<0.00001, 1*=67%:
Plasma viscosity: MD=-0.35, CI=-0.46—0.22,
p<0.00001, 1?=76%. MD=-0.03,
CI=-0.06—-0.01, p=0.02, I>=0%)(Fig. 15-18).

Hematocrit:

78

F|g 11. Forest Plot of Dichotomous Data
Outcomes : Comparison of Proportions
with Improvement in Tinnitus

Fig. 12. Forest Plot of Continuous Data Outcomes
. Comparison of Changes in THI Scores

Fig. 13. Forest Plot of Dichotomous Data
Outcomes : Comparison of Proportions
with Improvement in Ear Fullness

Snc s e G Lam Sea G s e i Rasto AL

Fig. 14. Forest Plot of Continuous Data Outcomes
: Comparison of DHI Scores

Fig. 15. Forest Plot of Continuous Data Outcomes
. Comparison of Whole Body Viscosity
(High Shear Rate)

S e Mkl AL o fes . Remao i85 = R ALl

g

Fig. 16. Forest Plot of Continuous Data Outcomes
: Comparison of Whole Body Viscosity
(Low Shear Rate)
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Fig. 17. Forest Plot of Continuous Data Outcomes
: Comparison of Plasma Viscosity

S lerosse  mean G bum M SN oma pew B B0
i A m

[¢ |mlf:

e

Fig. 18. Forest Plot of Continuous Data Outcomes :

Comparison of Hematocrit

mat Las P w8 s riuil B Bt o

Fig. 19. Forest Plot of Dichotomous Data
Outcomes: Comparison of Proportions
with Improvement by Treatment Timing

6) A2 A7l wE w7}

A7 AR AP)S BIG ATE F 2080, 25
o[} 108, 25-1 olv] 23, 19 ol 78, 1% o]
% 1|9l

(1) W 25 o) Xz A%

TERS B3 8% HetiAat 2, A2 1

Bol iz Iguc f9% ane ngd
(RR=2.68,  CI=1.68-4.28,  p<0.00001,

1 9 e Y 8, AR AP, Fuied WelE SHoR

12=0%).

() 25-1¢ oW A= Al
299 HEREAoME A& TFY FOt &
b ERIFJTHRR=2.40, Cl=1.21-4.75,
p=0.01, 12=0%).

() 1€ ol A& Al
12 oy ARE ARRE A F
19807, o] F FA7} Hes] A=A g

28e Aot 1782 tdem EA3 23,
o

(RR=3.14, Cl=2.32-4.24, p<0.00001, 2=0%)
(Fig. 19).

opy

289 F 10H] AFolA o Wkl His) B
ST Hard ol whgeze nFAlg R, 2
A TE, 38 &4, €% 50 HaEsloy,
e s T e i S P A o [ ) S

it ol Whe-& HAlEA] Rl

2

oiN

dletEA Aako] g/8e B7lsl] el leave-
one-out YT B4 &6t A4 I+ &
et WieREA Axk= RR 1.19(95% CI, 1.10-1.27)
¥om, N AFE Py A2t F9ol= RR g
2 1.17-1.19 W92 & W& glo] fA=UL, e
ALl 95% Cle 12 233519 EA413 494
(p€0.001)0] LF=A FAHAE. Yang(2016) A
9] A] RRZ 1.19(95% CI, 1.15-1.25)& &% %7}
319 Luo(2012°Y A9 Al RRE 1.17(95% CI,
1.13-1.24)2 tha asigon, A4 Az w]x|
L GF2 Aol AtkFig. 20, 21). °J&AL Q-
A4 p=0.356, DP=7.7%% W $Folglom
Prediction interval2 1.103-1.272% & Ao
Az A3 8L 7| E Qi of=et Axke £ H|

79



01

gegtoHIs TR 3tE]R] A39H A12(20269 29)

6. 012d &%

oldA AHE 3 Galbraith (Radial) plotd}
Baujat plot° o]83sl A4y BEAL 4859t
Galbraith plot(Fig. 21)°14] thEE9] dA7E= AR
Bat 83 F7] 0| st +2 BEHEA S
ol 1xIste] HREA Rl o] d o] W32 AlAFsITt
Baujat plot(Fig. 22)914% Luo(2012)°"¢} Jiang
(20217 77} ol AAF} & &3} 7o) ArhEo
T 92 1 18 A= gRlEglon, iEE
o] AT #HSE sho] DR Eo] 7]owr} ARFAo]
Aot olERt AAH Aye Q-FAY #HA
(p=0.356)3%F 12 ZH7.7%)0IHE F2 013‘4“01 2l
=oj(Fig. 20), & B 49| A1dS JLRRIh

7. &4 H|EZ!(Publication bias)
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t}. Funnel plot(Fig. 24)oA% B34 %#7} s
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7o+ 7ts8E AlAFeIAIT Egger 319 &4
(Fig. 27, 28)°IX%= HH(Intercept) 1.99977(95%
CI, 1.03462-2.94493, p=0.00029)2 &% H[EH
o] BAFCZ BRIt Trim-and-Fill 27 23}
9HO] e A7t FECH, olF RHgE ant
e 2 ' 2dolM 1.18095% CI 1.14-
1.23)°14 1.14(95% CI, 1.10-1.18)%, HHg a7}
EHof|AE 1.18(95% CI, 1.14-1.23)°1A1 1.14(95%
ClL 1.09-1.200&2 ZAstAtHFig. 25, 26). B4 o]
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(Random Effects Model)

Fig. 22. Galbraith (Radial) Plot

Fig. 23. Baujat Plot
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3401, EF oW, % A#(Whole
blood viscosity, Plasma viscosity, Hematocrit),
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o7 07‘3%%] 011;].58).
Plasma viscosity, Hematocrit= 22} 8% #3,
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