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Comparative analysis on clinical efficacy and traumatic
stress of benign thyroid nodules with robotic surgery and
traditional open surgery

ZHANG An"?, CHEN Weikai"?, HUANG Xiaoduan’, WANG Wenjie”*, LI Kun’, CAO Tingbao’,
YAN Long’, LILe’, WANG Wenan"?, WANG Jing"?, YU Wenwen™*, GUO Changan™*,
ZHOU Haicun“, PENG ]unruiz, YU Jianpingz, Tao Ruiyuz, WEI Dengwenz, LI Hongtaoz,
XU Shumei’, WANG Xinping®, LIU Hongbin"**
(1. Clinical Medical College, Gansu University of Chinese Medicine, Lanzhou 730000, China; 2. Department of General Surgery,
the 940th Hospital of Joint Logistics Support Force of Chinese People’s Liberation Army, Lanzhou 730050, China; 3. Department

of Otorhinolaryngology Head and Neck Surgery , the 940th Hospital of Joint Logistics Support Force of Chinese People’s Liberation
Army, Lanzhou 730050, China; 4. Second Clinical Medical College, Lanzhou University, Lanzhou 730000, China)

Abstract Objective: To study the clinical effect, traumatic stress response and long-term effect of benign thyroid
nodules treated by unilateral axillary bilateral areola with Da Vinci robotic surgery system. Methods: Prospective non-
randomized cohort study was taken and 102 patients who had been treated for benign thyroid nodules during Dec.2017 and
Jul.2019 at the 940th Hospital of Joint Logistics Support Force of Chinese People’s Liberation Army were selected.53 patients
were treated with Da Vinci robotic thyroidectomy as the robotic group, others were performed traditional open thyroidectomy
as the open group. Basic information and related clinical indicators in perioperation of the selected 102 patients were
collected for comparing. Information on swallowing function, cosmetic results, chest paresthesia, permanent recurrent
laryngeal nerve injury and vocal cord injury were mainly collected by following-up in clinic or telephone after operation.
Furthermore, the patients’ vocal cords were respectively examined with laryngoscope at the first, third and sixth months
after the surgeries, and recurrent laryngeal nerve injury which last more than six months can be defined as permanent injury.
Results: No case in robotic group converted to open group during the study. The robotic group has a longer operation time
than the open group, and operation cost of robotic group is also higher than the open group. However, the intraoperative blood
loss of the former is less than the latter .There were no significant differences between the two groups in terms of ages, gender,
BMI, nodule diameter, postoperative hospitalization time, total drainage, postoperative complications, and the pain scores
after 24 and 48 hours operation respectively.After 24 hours of the operation, the interleukin—6 (IL-6) and C-reactive protein
(CRP) in the robot group were significantly lower than those in the open group. Besides, after 48 hours of the operation, the
CRP in the robot group was significantly lower than that in the open group. Follow-up results showed that the robotic group’s
12-hour postoperative pain score , the postoperative beauty score and the swallowing function were all better than those in
the open group. However, the neck injury of the robotic group was worse than the open group. In terms of the voice handicap
index, these two groups have similar trend.Conclusion: The Da Vinci robotic surgery system is safe and feasible in treating
benign thyroid nodules.It proved to be better outcome in swallowing function and cosmetic effects with less invasiveness than
conventional open thyroidectomy.

Key words Thyroidectomy; Benign thyroid nodules; Robotic surgery system; Traumatic stress response; Cosmetic score
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B ORI 45 95 ( Thyroid nodule, TN) J&
B T EREE . 3545 S5 22 0 IR 22 52 e i s B A A
PR asHg, HARIRES 15 b R 4595 (Benign
thyroid nodules, BTN ) /i 85%~95%, %1,
EWY . BLEE A A R EE . R ARBLES
IE 2 T8 0368 i FFOIR B 5 0 R AR i fa s R 2 1
712 W LR 0 F A5 e 2 A TR AR R ORR
i i g N B 22 3 T HRR B s 12 R 1
TP 38 g E A R RN kR Kk
RAEH WM P HEA 58 11 A, A8 2 P8 UL i
FRHEZ S S 7 P RAEHURIRSS T I F ARG
J7 AL 5P TR (Conventional open
thyroidectomy, COT ) . WHiF AR ( Endoscopic
thyroidectomy, ET) DL HL#F A H R AR V) bR
A (Robotic thyroidectomy, RT) 3 Ff F K Jy
o G T RIGIT BTN J5 1 8 #E K
5~6em T AR A4 2B E L HELIERE
FU IR A ot B R B RGO 4. | 2011
A 4 R R b 3 1 RO R 8 R LA N R R AR
PIBRTFAR LR ™, I PRy 7 ORI 35032 i 15 5]
ERIE, JF 0 HUIR BRI RT W67 440 T8 i
R, BRI S WU FL % ( Unilateral axillary
bilateral areola, UABA ) F-A i A2 rf Ky it i1
AN E AN TEPN XS -2 EF N PN
FAR P, M 1L-6 F1 CRP E g 32 5 i 48 4k
TR IS F AR GG R . AR B
FE LB RT A COT I 97 Rk FHAR IR 45 15 19 ik
2 0 1 PRI A8OR T AR B 455 1 4

1 ARSI

1.1 WF5tikit
K A BEEAEBE AL L BA SR 5T B0 s (1
5. ChiCTR-ONN-17013723) , B 3L 2017 4F
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BUE 2, 70505 AT AT o R AR OC(E
5 T B AT IE Y A B IR, AR R
BUHETG SO0, B kAR ST R A S BOE B8R
L B R B BRI R R TR = AL
HHLOITOIRE . WARMRIIEE . A DI RRSF AT
FEAFARTTIEAL ,  HAET T2 I RV A 4%
AR 2 JH
122 RiF

AR B0 Y 0 S I pd e . 2 e 5% 1k
25 7 A E T . MR s AR FOIR S5 B R
17 DU 25 0 TG MR A= 2 D FIES 50 By (kbR
RS MUAE Y A A 5 AR 8h JE 22 oK,
B R BRI IR H R ARJEES 1d RIS
BTG WS IR SR, Ryl A
<10ml/d If, BEAT4K SRS RS s il g
AT BRI RE B SE

JIT AT R 112 FE A1) 11 1 3 A 9 A A =

Pl A B BEY 24 A, R HAETC B
Vi6 .

FARIj ik
AHDELEE B A ARG HE ZIER,
R B - WFL A B (UABA)
PLES N T ARG E v e TR B A ATEWT
FERML, REZAE NP TUITFEAL, B
FAAHETT SR LR 720 2 B AR M PR AR IR S
B Iml RBFSL TR AR, EASAET A1 i FAR
BREALUNTEALS 0.5ml GKHKR, RIGBbRA. 4
GEIFE AR T AR SRR AU E R

1.3

1.4 By

AWFER I 2 i B,
WA Z R0 . ARG EEIIERETFS3 |
ARIGFIRVESY . AT BT R it L)
AL, BEVIRIERE 2020 4F 1 H (W 1~3) .

#1 EERRITES -10
Table 1 Voice Handicap Index
o] 2 B
1. BIAREITEI RN E S 0 1 2 3 4
2. TEE LIRS o A AR UTE R ARk 0 1 2 3 4
. IBERBE WD AETERITR 0 1 2 3 4
4. HAB SRS R 15 28 0 1 2 3 4
5. 1IBF RN ARNAN 0 1 2 3 4
6. KR BSAEhERE 0 1 2 3 4
7. BRI CHEEIIRE 0 1 2 3 4
8. 1B E MM E TR A & 0 1 2 3 4
9. HHNEFRAFE R FE 2N EREA 0 1 2 3 4
10. AMISEHEROESZEAT 0 1 2 3 4
E: 0. LIULFR; 2088 3 JLFEW; 4 8%,
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#2 REFWIHERLITS (SIS-6)

Table 2 Swallowing dysfunction index after operation ( SIS-6 )

I (S¥2)
1. FIRRE2E%H 0 1 2 3 4
2. BIRBTHEESH SRk 0 1 2 3 4
3. RV IE 0 1 2 3 4
4. B2 2R F A RK 0 1 2 3 4
5. U5 7K B 2k or £ 75 IH PR 3 0 1 2 3 4

E: 0T 1LJLFR; 2 A0 3. LFRE; 4. 8%,

®3 HERGIES
Table 2 Neck injury index

o)’ B
1. R EHIEBRIES T ERL 0 1 2 3 4
2. REWIEEBERE T 0 1 2 3 4
3. REFTEERBSBDNETHNZMA ( HRF) 0 1 2 3 4
4. ERYN EFTIEEZR 0 1 2 3 4
5. EFY I RIMEBFIE Z R 0 1 2 3 4
6. NS =Y FIEAE 2R 0 1 2 3 4
7. AFEH A E S HEMRERKEZ 0 0 1 2 3 4
8. MEBNIETY M B S SNt 35ERD 0 1 2 3 4
9. MEF ISR BN AR IRIKNIN 7EE #E 0 1 2 3 4
10. FEBRE PR B DAL IERE 0 1 2 3 4

E: OARKEA; 1LIUFEA; 2 AEHR R KR 3. AY R, 48 ek R,

1.5 il ik o #H
T A5 085 >R I SPSS 23.0 i 17 48 3 2% 43
Br, 2R RBIEERR, R K5 T L
B A IEA A HE S R LU « e 22 MR BrETRILA 5. B 1-2.
(xs) , WAMEELERLIPRERIS 2.3 BURKEVISS UL 6.
BEIEIHE M (Q1~Q3) |3, WAL HLASR F Al
ShEA KR U RIS, P05 Roes O TIE
GRS F 2007 -5 1 Bk S5 Al AR IRFA

2.1 W4LEE RRTRHE WL 4.
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F4 MABE-MABILR

Table 4 General information

Ei=Eon RT 4 ( n=53) COT 4R ( n=49) tx* & P&
FE (xxs, %) 53+ 12 52+ 10 0.79 0.337
MR (B /&, Bl) 10/43 13/36 0.856 0.355
BMI (x+s, kg/m?) 23.19+2.49 23.36 +2.52 0.27 0.605
SEHHER (xxs, cm) 3.30+1.21 2.80+1.19 0.01 0.939
FAFRX (1) 0.182
BRI IR 17 10
TR 21 36 39
FARESE (x+s, min) 176 =42 104 +27 5.58 0.020
FAREM (v+s, T) 46270 + 2804 19184 + 3282 6.82 0.010
ANEEREEE (x+s, d) 3.4+12 43+12 0.297 0.587
EBIRE (x+s, ml) 76.42+17.77 99.59 + 19.89 1.27 0.263
REFH&AE (5]) 1.000
E MM 2 1
KRS S U 4 2
ERSERRINGERIR (498 /KX ) 11 2/2
oL 0 1
W RFRZIR G (BE /KX ) 3/0 21
Wr FtEmn (EE /KA ) 0/0 2/0
BBk ot 3 0

®5 FMHABENHEERSN (x£5)

Table 5 Stress factors (x+s )

Foix RT4H (n=53) COT4 (n=49) tIx*1& P&
m>& IL-6 7KF ( pg/ml)
A BT 2.04+0.43 2.27£1.23 2.63 0.106
ARJE 12h 5.64+1.57 10.63 +2.29 2.54 0.114
ARIJG 24h 7.91+2.50 13.16£3.29 6.95 0.010
KI5 48h 5.53+2.75 11.03+2.88 1.79 0.184
Mm% CRP 7K (mg/L )
NG 2.62+0.84 2.77 +0.89 0.53 0.467
ARJE 12h 2.86+0.80 2.78+0.86 1.94 0.167
ARG 24h 5.40 1.4 11.68+4.18 59.54 <0.001
ARJG 48h 6.62+1.73 28.35+13.35 42.98 <0.001
AT
ARJE 12h 5.08 + 1.05 6.18+1.39 5.97 0.016
ARJG 24h 2.34+1.02 3.27+0.91 1.51 0.222
KI5 48h 2.23+1.44 2.80 + 1.44 1.45 0.231
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RIEBHH-6 (pg/ml)
15

10

5

° 12h 24h  48h
—- HLBEAAIL-6 < FHLAIL-6

E1 BWAEZREREANE -6 3Lt

ARECRMER (mg/L)
30
25
20
15
10
5
0
0 12h 24h 48h

—— HlEE NHCRP — FiZHCRP

2 MABEARRECRMEBR

Figure 1 IL-6 level after operation Figure 2 CRP level after operation
*6 MAREFEHIIER
Table 6 Follow-up results
RT4 (n=53) COT4 (n=49) tx’ 18 P&
REIPBESFED () 12.35 0.001
EERHE 1
THE 12
a MER 9
HE 16 22
FEEHE 31 5
ARE3NBBERINGEFD (v +s) 4.01+1.32 8.37+2.34 20.85 <0.001
RE6 MRIBEERTESD (v+s) 2.89+2.64 2.31+2.20 0.82 0.369
ARG 6 MRIERBED (v xs) 9.28+3.28 5.22 +4.09 4.45 0.037

TV, RF T HLA N TR R G 9500 H]
T HURBRZI R SMRHATT o AEA AR TR
AR, Z s MH S 2RO HLAs A HUIR IR T
ARIH WARE o BIF AL NTFARRGEATHOR
T, Iz =4 . PR R shidus s A ™,
AIXPIAE PR SR LA AT R AN A AR, HL
i A A TG AR, et T IR R
DIBRAS T A 32 232 B E LR AR 22
B F R, (HeBE AR S BORGE T 104k
g e AR TR R G B &
AR IR DIBR A i 238 B30 RT AR5 I A4
L ) B JRE S, AL A E AR DA 22 45
A3 AT LAiE 2o A v s 0 RO 28 M e 28 A D D
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X RO KA 1, 36 [ FOIR AR 2 248 H T 2
W28 TR S 3 v 1 % o T JRe R 25 A3 AL e N IR
FRUIERA LABEAR 24 U 1

1.6 Fll CRP Ay S AL 35 0 Y i 2
RIEH F, RJF 24h Plis A4 1L-6 Fl CRP B i
T IF4l, A5 48h HLAF A4l CRP B A% T
TEHCEH o U1K 5 AR rp 2R i 2 5 W) T AR
B E R R Y, R IFA AL A HR IR VIBR
RFRYA/NFAEGIHT R, Rk SF bl
i N PR B B0 B AR 38 o ) B A4 7 98 s I B A2 A
HARTAL ST T AR

A R 5 UM L AR A T AR R R o 7
il B2 i R e ) S e RARE T AR B AT AR %8
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], ARJG 12h KIS Wiz T AR 05 AT AR
PRI, ARJE 24h IR PESr BoRlas N TR 515
G FARZ M E 25, X5 Ry,
CHAT Y J"™ Frfg i ahie—5, PSR UABA
AR T H RO ERARE T G T ARA 2
B 28

PR BRA 5 15 B A 3 2 R R v iR i 22
B RS RV . SE R I
SR A D PR o FEARHT ST AL AT DI RE S
FERE S NHFAEAR)G 6 A A 1EH BERHHE E07
AR BRIl 22 5 . AR, HLEs A HAR
JRFARAAEARSG 3 A H 2 Fif 5 i P 5 b i
WL FAL GE AR M, (R Sk i
RERTFIT >R A SO R, AT RESs 3L
AL AHZS . Le WRATIEERITT BoR, HL
e N ST I TC B2 5, Ay A blas
NHRIETFARBES A RO A5 T & B A 5
Wo AMFFAN AR RfT LR 3 20k . AR
i 22 W B AR (Intraoperative neural monitoring,
IONM ) 1AW / W |- ot 22 4 531 DR 4 ) B 2L
T HAETRRIZS | HIWTeh 2 D RE KA bL]
J R EEAEN, PIARGE IR /0 b
R VB R R R S 1 R

LG T T ARIGIT AR RS 5 &1
HEBE T 5~6em BV, X4 ZHURE R
A P, RS - SUFL A (UABA) AR
BT R BR RAESS 1 A B F AL S TR
A5 SRR BT ok O B . R E 34N A
FZVFBEV R RTALS CT A E B 22 57,
RT 13RS B S £ 25 0F5r . UABA ARA(H1F 51
T 171 7 B 2 R B WML, AR SR MR A
R A O IR AR AT T IR SR A

HUR IR F ARG B H S GE A4, ™ H 50
SEEART I A 15 BT, A rh S A 7 X Tk R
P 2R e M b A 2 A SR AT . B LS AR L

FEAAA A ) XSl i R B P B 4
RMEZEFEH, R 6 ANAMVIBR, ERE
FUHDIRE I, HLas AT AR BB T 5k
FAR. UABA R Rk T S LS H AR
EAY VTN (ERTE A 6 3 e R 1 EZ2E 1 I 9N 4
FEAR B BAE RGN G v A 0k P RIS Rl
IR HILA N SR 440 P40 B i 5 AR G i T
AR, UABA SRR LR | B X FR
U)o JIT 7 245 i) VR ET frg 0 B2 i) 2 R R st
I ) S0 K S5 44 ] R B S A A, LA TR
AT 15 k2540 FIHIERA

RIS A Lds N TR RGER I UABA R
TTHURBRVIBRES FARB] . FARRAS & 45
TRl R UABA RCilEf 14 HURBRDIBRIT
X R PR S5 M R e i Ao 28 ) AL R ) 2 225 ke
SEH AR R P IR AT AR RS b
R ER . BRAVEMERE A o) I A% TR
BT W HE AR E AR TS SEER
e BMI G IR 28 M B T AR A B 1 S 4 23 34 o
FARMEEE 2, AR RREZ TR RGN

AWFFACH 6 4 HREVTE5 R, X F 5l
i 3 XA L AR BRI BR AR A S5 1 5 B i R T
RAEWMKE . SEA5VF5r . AR RRATI S 3145 1
ZAEHE AR W] e R AT, X TR
SR LTI A A 5 1 D45 AR DG S5 IR AR T %
W JR R, BFEIRATT R, BTG RLR L |
FERWOR . FWIhRE AR TR TR,
A M T AR P A i 3 R LA PR TE T AR
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