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Advances in reconstruction of recurrent laryngeal nerve
function in the setting of thyroid surgery®

Hao Jie, Gao Ming
(Department of Breast and Thyroid Surgery, Tianjin People's Hospital, Tianjin 300121, China)

Abstract: Recurrent laryngeal nerve injury is one of the common complications of thyroid surgery. The
reconstruction of the recurrent laryngeal nerve function requires appropriate materials, corresponding nerve
anastomosis techniques, and modern microsurgical techniques to achieve reinnervation of the internal laryngeal
muscles, thus promoting the recovery of physiological function of the larynx. Successful reconstruction of recurrent
laryngeal nerve function is closely related to multiple factors and processes. The review summarizes the latest
advances in the methods and materials for reconstruction of recurrent laryngeal nerve function, so as to provide a
theoretical basis for better strategies for functional reconstruction of the injured recurrent laryngeal nerve.

Keywords: thyroid surgery; recurrent laryngeal nerve; functional reconstruction

M 3R 4 28 (recurrent laryngeal nerve, RLN) i 105 2
FOR AR F AR E I RAEZ — . BESEEM, HUR IR T
At RLN i 473 19 & A= 3 7 0.36% ~ 20.00% ,
1% ~ 7% i Z 40", RLN 84453 1 1 B PR 2% 6 45 it 1)
S RELE HIRTFAR IR T ARG E
B J FECBR MR P AR R S B v, R R AL RLN
AR /MBS G, B A RN 19.4%5, 1A A IR AR
Hi i SMRAC A FL IR e 283 vh RLN 52 R A
33% ~ 619%", B2 R K 2R 2 o5 HHOIR B TR B 1) RLN

ks B« 2023-01-03

* AT « KT A SRR 4 E S35 H (No: 21JCZDJC00360)

U0 2500, T RLN $50 05 5 50 T IR IR % AR
P 3 B A 8 i B 22 A 0 A s 5 0
ARt S T . RLN 20 Al 47 1 0 2 5
Fo 220 4 B A % SRR H A X RLN G 5
20 1 i O 2 T R G LA T

1 RLNIhgEERE

RLN ZJy B8 1 14 Ao (0 JRROSE 9 75 1 P i UL
KO VAT B 3 25 A o 22 P S A8 52 Wk A B A

[ WEEE ] =, E-mail: headandneck15@aliyun.com; Tel: 18622221110



%4 181

I, 4 ORI TR R M2 I RE AR TSk

AEST . RLN SZ40t)5 i [ 34 68 77 FH AR 15 ik
L 2 P SIS, PRI AS R S B, OO B 20 S R, B
1ML 48 R LT 4R E . A O Eos TR R A5 2
AT P O JUL T 200 B AT SR PT LA HIRARD S i 48 S ) A A O
T2, [l I R # FA T RE B LA 22 AR 5 0K b 22 i
Ui 49 B e, T R iR EE AR SR AR SRR RBUSNRE
TR RIS R T RLN HAE AR | A0 Jo b 28 e 4 5
SR D R AZ 5 T7 15 AN [ T S il s AR | i g 1)
AR IR 2 BB 2 D IRUEW) & R 2 ek )
FEAE A 22 W v ) A AR ) AT A, MR B A2 AR W 1Y)
AR O3 R AR SR p e A (B
Jok, WUPA e kA 45 ) BN TR R AR, b A
PR 2R AR N PR N B 132, BARTT WA M 24l
A B2 LA R AR B AR 22 e 02 RLN W) &
ARZE,

1 MEXTHRBBRBROEOEE T X

RLNBEAR

H %N RLN #i65< 12 84T RLN B A | 7]
B Bh RUN R &2 2 1E 5 A BIOIRAS 5 78 12 ~ 20 A AT F
A, PR A A B R AROR BB A R Al AR B M i
3l 5> 20 AR BEAT L F- AR, #1855 3 oy =03R
I A R AR TR S KAz BN 7R R, A B Ak
R 45 FL AN/ BSPR IRE 1 ARG R e Ry B e PR A
1.2 RLNB#HEMER

B PR R 2T BARSRAE i IR b 2 O
RANHEF Iy AT AL TE5K T WA IR Rl 2 Ak
JEE SR NAE , k1 R g ds R MM &R I8, Y4
WA5> 4 J& B ki 208, T A DIBR IS FEA T
B AR ELEYIA RLN A5 RN R 2 47 4 2 5
FOLEE W A RBEORG P T G2 8h 2R, ik
B DRE AN AU AR

2 MERMEMNNERTIE

FI AR 22 J2 18 52 o 3t A1 Jol o 2 1 B ol b B
I8 A AERE (B A BB AT B R AT R AR DX o 22
IS AE B TR S ) (b A 22 A B L AR A
M AETE A BARZR . RLN G5 4 | A 2
KA R W45 5K 1 3 A 22 P A A BR324
HOR o R I R 5 B 22 D e 5%, Ui A
22 RN W5 R Ja A F 8 (9 i D e8GR |, > 4F 5 n]

1.1

WA o B Ry i UL 2 000 R A SR, L 2 Ry R b 3t
P PRI TR A A Ok g ik AE 5 RLN D) e ok 3%
(A 8, P RLN D) RE B 22, 280 0 1 — Br ok
BB S0 2248 S B SOBUA RN 463453 1) K 8

F K 2 8 15 5 RLN D) fig 52 B 5T R A 97
M = BETE AR ORHE F AR 2 o S dE
TN RE S (iR ) R R TS RE
MR AT Hrp R T A g ek S (SRR ) F T B e
HRRIER YT, ARG 7 B E W R R4 5 RLN

A RS A F 75 AT A1 R iE sk A, LA R R AR

3~7cm; i AL RLN WA R B 3k & BEAR, (H
AR5 23 5 30 JURERE ; 5 47 0 RLN 5% 4k 8 “ o ik #f
287, T 28 E B 22 R B 5 RLN 8 ] W 3 ) 45 7T
R EDZ AR TC R WA 0 H B, 3RS R AF R D Rg
AL, (AAE H T A5 il RLN #5345
21  HEBANARFHENFBEAR

P28 A A RS2 78 W P UL PN B 42 0 A 2 B i A
A5 28 LA AR I A 0 9 LS A i 28 10 UL 35
A RAT BE AR Y A2 Bl ZOBURN A 2 ACRY , A FH U0 1
R0y LB R LT 2 2R A KA Z L, B — i %
WL AR A 2 0l 2 LA AR B B Fb )y =8
' FH T RLN $5 475 H22 30 0 o9 L, I G2 i N BB 67 8 T
AT V) A I B 0k B AE B R AE LA Hhis
SR A R, M2 RREE A . PR T ARG 8%
SARRL, BN sl W& R BOZ T AR 5 0 R
M, A AR AT
22 HBRHEEMLRLNMEAR

= A YT BV = T L EZ b S ANl N L P20 < o ]
P2 %5, PN RLN ) 58 5 4 R Sk 22, e 35
FE T BT S LA R LA 55 0 ] LIRS w6 )5 T
T R P, £ 2 S LK ) WUR BRI &L
L PRl R, R Y T R g s U,
OR B[R0 3000 #2247 M W) 6 o A -RFE AT
0] 251 785 49 75 1900500 0 LR B SRk bl 2 LA A . A7 )
] 25044 (55 HH 32 RIS, AT 3 436 F 0] 5 4o Ao 28 1 A7 A
A BIF 5% 2% BH AR R A 2 i At 25T 0\ it B e 42
B 4 T 200RE AL 5 RLN 8.0 e i 1], 495 422 40 47 i S
a1 AR — M ESRAE 24 S A W4T, >36 14>
AT B G NBARIBITY.
23 B&HEnNEEEME

F A% I A5 0 JHL 2 29 Ak K S A e i, PR BB

+ 49 -



FpIE AR ek

4133 %

FEA A5 /0 , B2 H2 e REHRAE & Rl 5 4 i et
AR 2 E IR TR, B T RO B T A
22 2 E 6] A2 1K, 78 RLN Zh 8 3 I A7 — & 1 IR
{6 W RLN SR, A A A AT A ) 8 %
HLIR 45 T P W s o A7 R 35 4 DT 9 RLN A7 3
W) e, LA PR SR i OB S O T B e iE
24 AIERKBEME
AR AR 32 BN LR WA AR AERERIL T A
S, HorP WA A R S P B R R 2
JULPY DK T A o S R S A 2 DR A B
B, 7 32 BR o 2 7 i K 470 2 A FHRTUL PA) 21 21
St fie AR PR, AR AR 2 LA s 4 LA
I A4 D 1M 2 A O AR R — B AR
TRl AT YRR ST B B, (AN [ I PRATE IS 1 45 2R 22 5 B
KA TR S PR 5E E— 2D TE™

AN TG FE R SUT R 2RI, 24
AT R B A 0 AT R R G AR ) AR A Y SR
FERARSS G, T8 0 B R 5 25 (8] 45 4 K 2R i
52 G A, T8 AR A A TR, SR A AR I
Foft - 240 i 7 2% Fob 4 DR 5 B9 VR R T R L 1 21
ZUaliar B, B = 1 Ui 2 iy T RE™ . LAt 7 40
i oA A B ol 400 L, RE A B O A R IR 2
Jit, i BERE T A% Bl i 228 SR X 1 AT AR g — b
{7 200 i 0 8 4 £ 3 AR 3 ) T A A AT T 2
S0 AR R AL A 155 70, il A A= 9
TR B A R B 2 25 W B9 S R T A 45 R T
2RI, XA T R 2 A AT BN R P SO
kv BT L AT R AR S 0 A KRR 2 e R
WY I 52 2 ok A o 4 52 o 5 S ) A, o 7 9
VeGP 22 20 ML RIS, IR BBl 22 14 H R

3 XM RLNIfgEE#E

UM RLN 453 475 AS 282 180 B 42 6 17 RLN 3t 3t W) 5
BE LB iz sh K, A ANEILE A
ARG WL, 758 UL A ), — BP0 1)
A 25 T v R A P URCRE R A A R e, B A
WA, b — 25 (I W% 37 B b 5 Al A B 5 % B0
YL o IR A 48 SCRE I S L e B AR Y R AR
28 OG0 o 22 58 B OUO RN ) (8 o A
A PRI AR P R SR 2= SRR — ) g

P2 AR5 R 44y SRR 18 2 W RLN Ty B
AR BT, Ty VR R R S B
T Bl A0 0 A UL R AR A5 28 S AR R T A
K Wz shk A2, A ] e i 38 £85I 1 DR s 2
IRE o A3 AT A R il 28 A WA P 3 R v, T ) B
9 S WL P S A a2 96 000 7 ol e A4 R, 7 il
T LS AE K ) sl e R 4 A0 7 A P s L A
G o RLNHM5 124 H I, 2% #4482l 2 e B 42 ok R
Ja WL, B i R U 7E RIN i J5 12~ H N
St

4 RE5RE

Y5 RLN i 2e M 2 Ui pe Eat iy 228X, H
HIIGIR B DL EEY A AR S A ka5
RLN Wisiti W) & =7 200 &, 0 4R 7E R X W &
Hik EAERLH N2 MR, (A R
[ REATS A7 AR 2 10 RLN By i 8 4 i Qo] sk o it 26 5
] 2B fa] e 436 A b 28 e w4 AT AR Ak 2k
EE L 2NN o PO )&y | B2 N o T
B ARSI ARG B FH AR T A= ) 5 b kL 32 L 2E R
(1) 2 JEE , 2 oA f 70 i S 114 & SR T 1) o (L BE 3K 3
A AR 2 T B BUGE A R A, DL
50T A0 MR A R AT, AR AR A R & B SRR
FILE ff A 2 G A8 A ST HE M R . 35 T ik, B A
SERTR G S v NSl AN U 2 2 R/ KR [ R 2=
PR M PRIYA YT IR ST & R, RLN 461403 ) Th i i 8 4l
Raeit—H 2T

T 58 22 148 2 F b ORE R 5 5 0 A 0 B
RLN #i43 & X # K. 20% ~ 30% &3 1 RLN j# i) T
T 3 2 43 32, PR B BT A 43 SRR AP b 22 D) g AR
B[R KT 19% BN 2 A AR SR 74 RLN
RLN 19 30 26725 55 Sy BEOBR R A b 28 T B 119 56 3 O 4
ok T BRI . AR AR P sl 2 W B R 1 Tz
A B HUR AR A T RLN (132000 5 2R 5, (E FR AR AR
HR R ) T R RN J2 190 B HE 408 405 e 7 B Y
—.

5

4

% X Bk

[1] MAHONEY R C, VOSSLER J D, MURAYAMA K M, et al.
Predictors and consequences of recurrent laryngeal nerve injury
during open thyroidectomy: an American College of Surgeons

National Surgical Quality Improvement Project database analysis[J].

- 50 -



%18 4] I, 4 ORI TR R M2 I RE AR TSk

[3]

[4]

[3]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Am J Surg, 2021, 221(1): 122-126.
B, R, m, S OISR A RERR G A R R
IRFARIAIT HARARFL L AR 41 GG R4 [J]. vhAeShBa4,
2022, 60(2): 154-158.
BISWAS S S, HOSSAIN M M, MAHBUB 8, et al. Routine
exposure versus non-exposure of recurrent laryngeal nerve during
thyroid surgery: our experience of 300 cases[J]. Mymensingh Med
1,2022, 31(1): 154-160.
CHEN J M, ZHONG Q, HOU L Z, et al. Preoperative voice
analysis and survival outcomes in papillary thyroid cancer with
recurrent laryngeal nerve invasion[J]. Front Endocrinol
(Lausanne), 2022, 13: 1041538.
SRSFHE, BT FBR R T AR B i 2245 3 288 RN PR 3R B
SHT[T). R EEA TR 244, 2020, 24(1): 26-29.
RT3 W, A, A, 45 BRI 4 DA v DR 248 16 TR
BB BRI R 22 1 20 (], R BB A, 2022,
32(19): 86-90.
SCHNEIDER M, DAHM V, PASSLER C, et al. Complete and
incomplete recurrent laryngeal nerve injury after thyroid and
parathyroid surgery: characterizing paralysis and paresis[J].
Surgery, 2019, 166(3): 369-374.
SIMO R, NIXON I J, ROVIRA A, et al. Immediate intraoperative
repair of the recurrent laryngeal nerve in thyroid surgery[J].
Laryngoscope, 2021, 131(6): 1429-1435.
TIAN H D, PAN J, CHEN L H, et al. A narrative review of current
therapies in unilateral recurrent laryngeal nerve injury caused by
thyroid surgery[J]. Gland Surg, 2022, 11(1): 270-278.
BRI, 213, TRIRAR, 45 . HURAR/ VIR 55 BROR b 22 v 2 1
W FE R R 28R | BE IR S5 B A S P AR ST (], A
WS AMBFAHAR, 2018, 33(12): 1046-1049.
FEAEZE, SRR, TEC, 4 . ARz R R IR TR
R RN ). AR BE 22 %5, 2020, 30(3): 81-86.
rh A L SR Sk SR e R R S S IR 4, AR Ry
LG Sk BUOMR A S S M2 20, o AR B A o HL G A Sk
MR I R A RS T BT R AR,
AEH BN S SRR R AR, 2021, 56(3): 198-209.
YUAN Q Q, HOU J X, LIAO Y Q, et al. Selective vagus-
recurrent laryngeal nerve anastomosis in thyroidectomy with
cancer invasion or iatrogenic transection[J]. Langenbecks Arch
Surg, 2020, 405(4): 461-468.
RIS, WRHERS, DRAIE, 45 . STUERTAR G 52 S0k R A 2451
FRTT R050 M [9]. v e HE S A Sk 3540 B A R, 2018, 53(9):
655-660.
S, XU/INEL, =1, A5 BRI r PR a0 Ao 28 58 1 2046
ST ROWEE ], o [ b0 B 45 G H B IR R 24 i, 2019,
27(6): 435-439.

51

[16] HUJQ, YU P C, TAN L C, et al. A novel method to reconstruct
right recurrent laryngeal nerve by transforming into nonrecurrent
laryngeal nerve: the end-to-free vagal laryngeal branch end
anastomosis[J]. Head Neck, 2022, 44(3): 805-809.

[17] MIYAMARU S, MURAKAMI D, NISHIMOTO K, et al.
Optimal management of the unilateral recurrent laryngeal nerve
involvement in patients with thyroid cancer[J]. Cancers (Basel),
2021, 13(9): 2129.

[18] HR/NK, BEFW, AR, % . B R SRR AN 2 & AT 5
g o 2451 03 25 15 BOMEE D). 15 PR - S e S 3514
&, 2018, 32(14): 1106-1107.

[19] ABDELREHEM A, SHI J C, WANG X D, et al. Novel loop
neurorrhaphy technique to preserve lower lip sensate in
mandibular reconstruction using an innervated vascularized iliac
bone flap[J]. Head Neck, 2022, 44(1): 46-58.

[20] HEINZEL J C, QUYEN NGUYEN M, KEFALIANAKIS L, et
al. A systematic review and meta-analysis of studies comparing
muscle-in-vein conduits with autologous nerve grafts for nerve
reconstruction[J]. Sci Rep, 2021, 11(1): 11691.

[21] TRIEIE, BRPC, BARER, 45 [ B R 2B
T P28 I 0B S VR FH D). LR R4 R (B2 2 FR), 2022, 60
(1): 13-20.

[22] BARHE, EoK, s, 55 EaEn] ST T A S NSV R4
F18) 200 L A0 B 0 o) B ok 225 00 ) i S P [0, P 2T
FAFFFE, 2022, 26(1): 33-39.

[23] S, XA, X1, 45 . A FB6 T4 M AN R 1 ]
M AR 1B S I SRR RS []. TP R SR SRR AR, 2022,
20(2): 105-110.

[24] LI M, ZHENG H L, CHEN S C, et al. Selective reinnervation
using phrenic nerve and hypoglossal nerve for bilateral vocal
fold paralysis[J]. Laryngoscope, 2019, 129(11): 2669-2673.

[25] R, 25, AR R, 55 PR 5B SR Al 28307 XU
AR (], TP AR H B I Sk B4R 2R R, 2017, 52(4):
245-252.

[26] Z=ifa, KA R, MR, 4 —MIIR M2 RIS & R &
JUUSE A2 P M A 281 5 ARV 97 KU 75 8BRS 014 1 AR 43 A
[J]. HPAE B Sk FAMR R AR, 2020, 55(11): 1016-1021.

[27] Rfh, 25, MR R, 55 — ORI 2 ARG RVl 28 FE S EER
PG WU SEB T SE[0]. W7 3 2% B S iR B 2= 38, 2017, 25(3):
275-279.

(R i)

35| g AR, m . FRRER T AR MR i 22 Ty e H A AT
R[], h EIAEE 224558, 2023, 33(18): 48-51.

Cite this article as: HAO J, GAO M. Advances in reconstruction
of recurrent laryngeal nerve function in the setting of thyroid
surgery[J]. China Journal of Modern Medicine, 2023, 33(18): 48-51.



