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Abstract

Objective: To systematically evaluate the clinical efficacy and safety of robotic thyroidectomy (RT)
and conventional open thyroidectomy (COT) in the treatment of thyroid disease. Methods: The
computer was searched for Pubmed, EMbase database, the Cochrane Library, evidence-based
medical clinical reference database, and China Knowledge Network, Wanfang, Weipu and other
databases. The search time was to establish the database until April 2022, and Meta analysis was
performed using RevMan4.2 software. Results: A total of 13 literatures were included, with a total
of 6536 patients. Meta analysis results show that compared with the COT group, the RT group has
a statistically significant difference in surgical time [MD = 52.74, 95% CI (23.58, 81.91), P =
0.0004], and the age of the patients has a statistically significant difference [MD = -4.94, 95% CI
(-7.99, -1.88), P = 0.002], compared with the number of central lymph node dissections, the dif-
ference is statistically significant [MD = -1.76, 95% CI (-3.18, -0.34), P = 0.02]; in tumor diameter,
length of hospital stay, serum Tg measurement level 6 months after surgery, chyle leakage, tran-
sient hypocalcemia, permanent hypocalcemia, transient recurrent laryngeal nerve injury, perma-
nent laryngeal recurrence, there was no significant difference in nerve injury comparison (P >
0.05). Conclusion: Robotic thyroidectomy can be used as an effective surgical method. The post-
operative complications are not significantly different from those of COT, and it can take into ac-
count the cosmetic effects while improving the quality of patients’ postoperative life.
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1. 518

FHOR IR T SR 3G K PR SEAR R 2 —, RO FIEAE B o AT SR & R, 1974~2013
R M 1R A 3 LABEAE 3.6% 1 B B TF[1]. A% GE T I B R R DB R (Conventional open thyroi-
dectomy, COT)/ZAEF A BRI ARG, 4B SIS s) . BIESMER—55, A nlk s B
IR, JUFIRRE R ZB TG = 0 Lo A, MG T B SR, xR H S R T —E W
OHEPIF[L] [2]. BEEEZEFARMBDAIER, HURIBVIBRAR K E T E XML HLE NIRRT AR
(Robotic thyroidectomy, RT)7E t 53 Bl Py RS2 Wil , W 5] 7 AMRHE AE SR BT 1 BIR AR D B b A [3]
[4], Bk, HATHRIRER R 707 R R, R R I/ Ry I E B M [5]. KEM KR
THLEE N HCIRAR T ARG ST HOIR SRR I R IN 56 [19], 12, ARSI BRBRVIBR AR AT HOR AR &
S TR RIRBCR, BRI, RT ¥6877 HUIR BRI I 22 A A U SR A7 7E 41X [20] [21] [22], fln RT
FARGFE T BFH R, COT FARIERYT HURIREE AT CA AR IR 8 TR AL N HAR R YD)
BRAR G & G I F AT HUR IR I 2 e A R RIS IRINME, 2838 X BRAE A ¢ HUIR IR B 5 AT
BLas N FAR BRI BRAR BAE G TF O T AR AR o SR J5 37 RS R BA S 7T 45 R #t4T META Z3 4, DUHEH
ARIRIR I MRATF AR 7 IR SR A E IR AR -
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2.1. WERREE

B 2 SZ PO ok B ARYE T I . HEBRARAEREAT SCHRIT 6, 118 HLAT 2 Pubmed. EMbase £4# /|
PHE & 27115 PR 2 25 5040 P2 AT the Cochrane Library 824 &, LA “Robotic thyroidectomy” “Robotic assisted
thyroidectomy” “conventional thyroidectomy” “Open thyroidectomy” “Thyroid disease” %% 4 7] iE4T 16
=, EREEM. 50 4Rl CHDRIRDIBRAR” © “HLE NRARIRVIGRAR " “A G O R IR VIR
RSB SARIT AT R B, KB 28 A R )2 K (Robotic thyroidectomy, RT)X & 2 % AL G i TR
(Conventional open thyroidectomy, COT)A47 FR s () BEATL xS HE e , A% 2R Ik [A] A 48 2022 4 4 H

2.2. TR FIHERRARE

1) AbRfE © BEARE: PSRN ST HLE N HRARUIBR ARG T FRR R ) B LT
(RCT), MEMABRAHAHRIC: @ WG B ORI HARBR N EE AT FARIGTT: © Tk L%
AR RT, WHRALRM COT; @ PIASCHREDAT 3 WL kbR, 2) HEbkbnE © A JECCHk, &
HRRSHAEA NI @ 2 Aiadr i A Fsom b T BRI N RAZE: © AL RTER
Y SCHR
2.3. GRIEIR

2.3.1. XBER/IERR

DO EERSE: @ FERRE; @ FAREE; @ K56 MHIME Tg KF; & BHELE
W © MRERKDN: @ REEY: @ RGHim; © FEREHRA; O SRS NFEEHiEr.
2.3.2. —R&E/IERR

DO FLEET; @ MEMHRASIE; © AKAMRSIILE; @ MEEERMEHis; © KAEER
PRGN — M2 SR b o

2.4. WHRIRE

FZIESCRRAI NI AR AE, 1 2 (BT ST AR O . BRI E RO 1.
KB BT R HBIEL SCIANT IRA TRt 4R fanss. WS, il 55 =770
AR B I3 B

2.5. MEKRETFMN

PrA B LR BN I H 2 ABFFEN G e, SRAARIEUR - I8 K&K (Newcastle-Ottawa scale,
NOS)X AN 13 Rt FLHEAT BT ITAT . VP AR EAE “$%” 4 D5H, 400), “FIHE” A 1N5%H,
20 “BFR” BANKH, 30). B3k, N =40, FRRERE: 28 <4 2HAONZEE
JRERZE . MALVFH SRR RS, 2 AWFFEN AR LR PPN AR A0 SRR B BEAT 1 18, TR Rt
WS TR R A DI R BRAZOCRDE B A —BUE 1 58 =77 h #m g R BN

26. GtFERE

K H RevMan4.2 BT AT b e 0 2848 &R FH KUK Bl (risk ratio, RR) AN AT it &, %3
AL 95% Clo gNNAIF 7845 FE 1A i 7 B MR 2 BBt AT 0 M (R SR K HEN o = 0.1), RIS &5 4 12
SE B FIWBr R RN 5SS IR G T AR T, IR [ € U8 T 3E4T Meta 20T 35 S5 5¢
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3. &R
3.1 XEBKREREER

JEIE X IR AT A R SO RSN SO AT B ARG R, R B RS BRI ISR 5 SR — 3%
751 B BESCE. WE, AEINAEE, BREEE TR, @R ] E BT N HERR bR, 3t
H 13 B CERINFI AR T Meta 43 HT ok, Hod A 12 BAhSecik, 1 socik, Stk R iR E &
iR 1.
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H - -
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Figure 1. Literature screening process and results
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3.2. ANSCRREO B AFHE K W i KB AR

SCRRYA N B EER 7T, SCHR G ZE AT DUE B AR B 1R BUS L 15 6536 1 %, Hrh RT 41 1329
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Table 1. Basic characteristics of the included literature and assessment of risk of bias

= L NSCERE B AHE R AR BT KU AN

s ANk ) BEERR (D)  oRfUBEY SOk
4 25 o WitTr S L BT v B %
LI RT COT RT coT FRRHRIE gy m(F) ik
Se Hyun B OEOD)
[6] 2018 5 5 o 376 71 305 36.4+9.0  47.2+11.2 ® 7
x ‘ OE®
ungWoo % g FIBUE 00 5 51 3685115 424130 @OW@ 104 6
[7] 2017 W
B
OOE@
Jandee Lee 2 (] i ®®DOG
[812013 BE g 128 62 66 401%118 451128 SOHD 12 5
W1®
. , OO0
Llee e FIBME 500 yes g6 387182 399465 ©OOD 3 6
[9] 2010 Wt
E)
DO06)
Kyung Tae % . [BEE
[10] 2013 i i 245 62 183 405+96  51.4+113 @@%@ 27.9 6
P , 2@
SoheeLee % oy FIPUE oo 19p 266 419492 4874108 ©O@O  29.1 7
[11] 2012 Wt
@D
Yong Bae Ji % [ e
[12] 2014 | gige 08 147 161 43888  442:82 W@ 18 6
f OOE®
Seo Ki Kim % [ o 4 ®®O©W
[13] 2016 55 . 578 289 289 39.7+7.7 39.6+75 OB 6 5
®
Lee % (=] Jogi A
2014 [14] BE g 94 43 51 398x102  483x106  ©OW® 29.1 5
Renan Bezerra Efiles
(1517 2018 2 g 2109 48 2721 3742159 209:84 QOO 17.4 6
Meghan %5 S 1} OEE®
[16] 2018 [ g 144 3 109 4212125 527158 ® 6
k , OOE@
?1“;)] JZ'B' f 5 [ Eﬁ;’;@ 815 126 689 39.86+10.29 52.15+12.06 BODE 6
OHID)
PR (] g @Be0®
2016 [18] i s 80 40 40 37+12 36+ 12 ® 6

(Fik: — R O FLBER: @ M TERESIAE; © AKRAMARESILE; @ MEERRMesili; ® KA
PEMER 2T, EEGRER: © MESHEA%HE;: @ FERRTE; @ FARKNE; © K5 6 A Tg
K @ BFEFER: @ MRELERD: @ REEGE: @ R EBE e © EAWEE).

3.3. META SHi&R
3.3.1. FARKE

IINTFFTI 13 B Scmkdr, A 8 ANWFFE[7] [8] [9] [10] [11] [13] [17] [18]%} RT 5 COT FA TR i
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FAREAFAT O . FERESE R ER: *=607.3, P<0.00001, I°=98.8%, SFiltiim. #HRMHBENLAL
NEELALIEAT META 2087, 45 B 7R, RT A F AR E] 5 COT 4l bbAs, Hos 5 it 27 X [MD = 52.74, 95%
Cl (23.58, 81.91), P = 0.0004 (/] 2)].

Review: FEERF AR bL

Comparison: 01 RTversusCOT

Outcome: 01 PR FAR AR bk

Study RT coT WMD (fixed) Weight WMD (fixed)
or sub-category N Mean (SO} N Mean (SD) 95% CI % 95% Cl
J.Les2010 182 110.10(50.70) L3 142.70({52.10) 4 5.20 -32.60 [-45.81, -13.53]
Sohee Lee2012 1352 148.80(25.90) 288 57.801{4&.00} b 1z.17 51.00 [44.04, 57.398]
Jandee Lee 2013 82 271.80(50.20) (13 208_80(5&_30) 3 Z_58 6230 [44 44, 81 _36]
Kyung Tae2013 82 178.10(24_40) 183 133.70(€0.20) » 7.7% 44 .40 [33.77, 55.03]
Cho JN2016 1ze 230.57(74.37) 883 107.54(30.84) » 5.08 182.63 [1lg83.44, 1395.82]
Seo Ki Kim2018 283 154.30(41.80) ZB3 125.30(40.00) b 15.78 58.00 [43.33, £2.687]
BEEIme018 40 130.00(12.00) 40 55.00(11.00) P 34.58 32.00 [26.36, 37.04]
Jung-Woo Woo2017 51 123.70(34.30) 51 103.10(23.10) 3 &.83 28.60 [15.25, 37.35]
Total (95% Cly 385 1580 b 100.00 45.86 [42.83, 48.82]
Test for heterogeneity: Chi?= 607.30, df = 7 (P < 0.00001), 17=98.8%
Test for overall effect: Z = 30.30 (P < 0.00001}
-10 -5 0 5 10
RT COT

Figure 2. META analysis of comparison of operation time between two groups
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3.3.2. BEFH

PN 13 RS SCwkd, oA 13 MEFAC[6]-[18]%F RT Al COT MM F R HHT LR . SRk B
7R: x*=230.38, P<0.00001, I*=094.8%, 5MMHHEmE. MORMHBEHLEM BT META 8, 43
R, RTHEEFRYE COT A, HERHSI¥E X[MD = -4.94, 95% CI (-7.99, -1.88), P =
0.002 (K 3)].

Review: PR B E R DT

Comparizon: 01 RTversusCOT

Qutcome: 01 P R RA

Study Treatment Control WHD (fed) Weight WHD (fxed)
or sub-category N Mean (SD} N Mean (5D} 95% Cl % 95% CI
J Lee2010 183 3B8.70(8.20) 38 33.30(8.50) — 13.08 -1.20 [-3.01, 0.8&1]
Sohee Lee2012 132 41.30(9.20) 288 42.70{10.80) — 1z2.87 -§.80 [-B.64, -4.39&]
Jandee Lee 2013 (-4 40.10(11.80) (13 45.10(12.30) —_— Z.3% -5.00 [-5.28, -0.74]
Kyung Tae2013 L¥3 40.50(9.80) 183 51.40{11.30) +— 5.10 -10.30 [-13.80, -B.00]
Lee2014 43 35.80(10.20) 51 42 _30(11.80) — Z_Z0 -B_50 [-1Z_%1, -4_09]
Yong Bae Ji2014 147 43.80(8.80) 181 44_20(8.20) —_— 11.73 -0.40 [-2.30, 1.50]
Cho JN2016 1z¢ 35.86(10.29) €83 - 4 10.5% -12.29% [-14.30, -10.28]
Seo KiKimz2016 28s 39.70(7.70) z2as —i= 27.8% 0.10 [-1.14, 1.34]
EEEIEz016 40 37.00(12.00) 40 B 1.55 1.00 [-4.26, &€.28]
Jung-Woo Weo2017 51 36.80(11.500 51 — 1.8% -5_&0 [-10_3&, -0_84]
Meghan2018 35 42.10(12.50) 103 +— l.88 -10.80 [-15.€7, -5.53]
Renan Bezerra 2018 48 37.40(15.390) 2721 —_—s—} Z.10 7.50 [2.39, 12.01]
Se Hyun Paekz018 71 3€.40(3.00) 305 +— 7.18 -10.80 [-13.24, -B.3€]
Total (35% Clj 1323 5027 ‘ 100_00 -4.08 [-4. 74, -3 43]
Test for heterogensity: Chi?= 230.38, df = 12 (P = 0.00001), 7= 94.8%
Test for overall effect: Z = 12.24 (P < 0.00001}
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Figure 3. META analysis of age comparison of two groups of patients
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333 PREHKBLEFAKAE

AHFFNI 13 f5 ek A 8 AMFE[7] [8] [10] [11] [14] [16] [17] [18]%} RT A1 COT f#)r e [X itk £
CEEPMH AT R . RS R ER: #=84.42, P<0.00001, 1°=91.7%, M. HCRHBEL
RSB HEAT META 4041, 853 EoR, RT B EER S COT AtbE, HERASHY R X[MD =-1.76,
95% CI (-3.18, —0.34), P = 0.02 (/4] 4)].
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Review: FEAFAIRAT RS SRR
Comparizon: 01 FERFA A AP CAH B
Outcome: 01 HEEHHHERED

Study RT coT WND (fixed) Weight WD (fixed)
or sub-category N Mean (SD) N Mean (S0} 95% CI % 95% Cl
Sohee Lee2012 192 4_&0(3.50) 286 5.70(4_30) - 13.00 -1.10 [-1.82, -0.38]
Jandee Lee 2013 &2 38.00(14.10) @6 37.90(1€.80) _— 0.23 0.10 [-5.26, 5.48]
Kyung Tae2013 &z 4.15(3.82) 183 5.47(4.43) — 5.0z -1.32 [-Z.47, -0.17]
Les2014 43 4.90(2.30) 51 £.30(4.20) — a.z0 -1.40 [-Z.84, 0.04]
Cho JN2016 126 0.70(1.54) L] a B 69.21 -0.20 [-0.51, 0.11]
E3EAz01E 40 &£.70(1.30) 40 . - 511 -0_.20 [-1.05, 0.6&5]
Jung-Woo Woo2017 51 14.90(13.80) 51 52 4 0.10 -37.10 [-45.45, -28.75]
Meghan2018 35 16.80(16.00) 109 15, —_— 0.14 -Z.80 [-3.64, 4.04]
Total (95% CI) &11 1455 # 100.00 -0.45 [-0.71, -0.13]
Test for heterogeneity: Chi?= 84.42, df =7 (P < 0.00001), 7= 91.7%
Test for overal effect: Z = 3.42 (P = 0.0008)

-10 0 5 10

RT COT

Figure 4. META analysis of the comparison of the number of lymph nodes dissected between two groups
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3.34. HEEREKX/ND

PN FTHY 13 B SCmk 3 10 MFFE[6]-[13] [16] [17]EL%: T RT A COT ffihyRE B 42 K. %‘E"i
P RER: =932, P=041, 1°=34%, FFMERE. KA EENBAREAT META 24T,
N, RT A gk 25155 H 5 COT AL, HZERTTLSA I L [MD =-0.00, 95% CI (-0.03, 0. 03) P
=0.96 (/4 5)].

Review: FARRE AR PR A BT

Comparigon: 01 RTversusCOT

Outcome: 01 FRRE AR A A R B TR AT

Study RT coT WMD (fixed) Weight WD (fixed)
or sub-category N Mean (D) N WMean (5D) 95% CI % 95% CI
J.Lee2010 183 L B.40(4.10) f 0.05 0.30 [-0.%8, 1.52]
Sohee Lee2012 132 288 -€0({0. 58.13 0.00 [-0.04, 0.04]
Jandee Lee 2013 L3 13 §.70(&. —— 0.0z -2.80 [-4.83, -0.711
Kyung Tag2013 [ ila3 — 0.0z -1.30 [-3.45, 0.85]
Yong Bae Ji2014 147 181 —_— 0.02 -1.00 [-3.33, 1.33]
Cho JN2016 128 683 — 0.0% -0.08 [-1.0&, 0_30]
Seo Ki Kimz016 283 ZB3 [ ] 38.35 0.00 [-0.05, 0.05]
Jung-Woo Woo2017 51 58 = 1.18 -0.04 [-0.31, 0.23]
Meghan2018 35 105 - 0.21 0.00 [-0.85, 0.85]
Se Hyun Paek2018 7L 305 " 3.27 0.02 [-0.14, 0.18]
Total (95% Cl) 1152 2215 100.00 0.00 [-0.03, 0.032]
Test for heterogeneity: Chi?= 8.32, df =9 (P =0.41), 1?= 3.4%
Test for overall effect: Z = 0.05 (P = 0.96)

=10 -3 0 5 10

RT COT

Figure 5. META analysis of tumor diameter comparison between two groups
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3.35. T {ERTRTIE

NN FTHT 13 B Scmk 3 7 AMWEFE[8] [9] [11] [15] [16] [17] [18]%F RT A1 COT F-F-¥AF: [ b [ 3k
TTEE . SRS RER: 4 =16.61, P=0.01, 1*>=63.9%, SFIEE . MR BSOS 4T
META 7387, @i ER, RT 40P Re A5 COT 4ltbie, HERTLG 2 X[MD = -0.12, 95% ClI
(-0.32, 0.07), P = 0.22 (& 6)].

3.36. Rfg 6 MHME Tg kT

AN FTHY 13 fe ez 3L 7 B wEe[7] [8] [10] [11] [13] [14] [17]%F RT A1 COT HIARJE 6 AN H IMiLifs
T AKFEAT LB, RIFPESE R EoR: »*=40.83, P<0.00001, I°=85.39%, StEii. HOR AL
RIBHEAT META 4047, S5 87R, RT AARJE 6 DHIMLIE Tg AP COT Ak, HERTLit5
Y [MD =-0.13, 95% CI (-0.41, -0.15), P = 0.36 (/] 7)].
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Review: AR AT IR PRI ERIbLE
Comparison: 01 RT versusCOT

Outcome: 01 FR AR AR A E

Study RT coT VIMD (fixed) Weight WD (fixed)
or sub-category M Mean (SO} N Mean (SD) 95% CI % 95% CI
J.Lee2010 le3 Z2.80(1.10) 38 30) 4 5.53 -0.40 [-0.82Z, 0.0Z]
Sohee Lee2012 13z 3.30(0.80) 288 00) = 35.10 0.00 [-0.17, 0.17]
Jandee Lee 2013 €2 €.50(3.50) (13 10) —" 0.50 -1.00 [-2.33, 0.33]
Cho JN2016 1z¢ 3.58(0.83) €83 24) P 3z.33 0.le [-0.01, 0.33]
Seo Ki Kim2016 289 4.30(1.00} Zges B0) T 16.597 0.00 [-0.24, 0.24]
mEEI201e 40 5.20(1.20) a0 (1.40) = .73 -0.30 [-0.8%, 0.23]
Meghan2018 35 0.80(0.50) 108 {1.20) = &.85 -0.50 [-0.87, -0.12]
Total (35% Cly 907 1555 100.00 -0.02 [-0.12, 0.08]
Test for heterogeneity: Chi?= 16.61, df =6 (P = 0.01), 17=63.9%
Test for overall effect: £ = 0.36 (P = 0.72)
-10 5 0 5 10
RT coT
Figure 6. META analysis of the comparison of the mean length of hospital stay between the two groups
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Review: PR B A T ok R
Comparison: 01 RTwersusCOT
Outcome: 01 FRER A B ToR IR
Study RT coT WMD (fixed) Weight WD (fixed)
or sub-category N Mean (SD} N Mean (SD) 95% Cl % 95% Cl
Sohee Lee2012 19z 0.251(0.22) P11 1. - 0.3%0 -1.10 [-1.50, -0.701
Jandee Lee 2013 62 0.el(0. 13 0. 5.01 0.11 [-0.08&, 0.28]
Kyung Tae2013 (3 1.01(2. 183 1. - 0.25 -0.18 [-0.32, 0.80]
Les2014 43 4.91(1.35 51 4. - 0.53 0.76 [D.24, 1.28]
Cho JN2016 1z¢ 0.20(7. €83 0. —— o0.o08 -0.05 [-1.38, 1.28]
Seo Ki Kim2016 289 l.40(2. 288 1. = 0.87 -0.230 [-0.71, 0.11]
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Figure 7. META analysis of the comparison of postoperative serum Tg between two groups
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Figure 8. META analysis of the comparison of postoperative chylous leakage between two groups
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Figure 9. META analysis of the comparison of transient hypocalcemia between two groups
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Figure 10. META analysis of postoperative permanent hypocalcemia between two groups
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Figure 11. META analysis of the comparison of postoperative transient recurrent laryngeal nerve injury between two groups
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Figure 12. META analysis of the comparison of postoperative permanent recurrent laryngeal nerve injury between two
groups
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Figure 13. Funnel plot analysis of tumor diameter
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Figure 14. Average length of hospital stay funnel plot
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