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Application of domestic intelligent feedback ultrasonic scalpel in thoracoscopic anatomical

segmentectomy for early-stage lung cancer
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Abstract: Objective To evaluate the safety, efficacy and operability of a novel domestic ultrasonic scalpel with intelligent
algorithm capabilities and a precision blade in anatomical lung segmentectomy. Methods The safety, efficacy and operability
of monopolar electrocautery hook, conventional domestic ultrasonic scalpel (CoagCutSure), novel domestic ultrasonic
scalpel with intelligent algorithm capabilities and a precision blade (Mindray UP700 series), and imported ultrasonic scalpel
(Johnson & Johnson Harmonic ACE+7) in anatomical lung segmentectomy were compared. Mean operative time,
intraoperative blood loss, 24-hour postoperative drainage volume, postoperative length of hospital stay, postoperative pain
score, and postoperative complication rate in 4 groups were compared. Surgeons' assessments of energy-based instruments
were also compared. Results The operative time, intraoperative blood loss, and 24-hour postoperative drainage volume of the
patients in the novel domestic and imported ultrasonic scalpel therapy groups were significantly lower than those in the
monopolar electrocautery hook and conventional domestic ultrasonic scalpel therapy groups (P<0.05), and there was no
significant difference between the novel domestic and imported ultrasonic scalpel therapy groups. The postoperative cough of
the patients in the novel domestic and imported ultrasonic scalpel therapy groups were milder. The surgeons rated the novel
domestic and imported ultrasonic scalpel higher. Conclusion For anatomical lung segmentectomy, the novel domestic
ultrasonic scalpel exhibits superior safety, efficacy and operability relative to monopolar electrocautery hook and
conventional domestic ultrasonic scalpel, with efficacy comparable to the imported ultrasonic scalpel.
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Table 1 Comparison of the baseline data of patients

SR B (n=30) FERF (n=30) iHEUP700(n=30) &E/EACE+7(n=30) P{H
A (4, wxs) 51.45+8.28 53.15+9.45 52.9549.16 52.05+7.98 0.776
TS B /) 15/15 14/16 17/13 14/16 0.849
BMI (kg m?, &+s) 22.81+1.16 23.23+1.54 22.66+1.35 23.12+1.28 0.490
FEV1%(#+s) 78.55+5.48 75.78+5.96 76.94+4.98 78.12+5.21 0.794
LVEF (%, &+s) 63.65+6.47 65.28+7.05 64.74+6.21 64.35+6.45 0.918
WEPR (F/78) 5/25 3/27 5/25 5/25 0.853
COPD(H/T) 3/27 3/27 5125 4/26 0.840
A 56 (A5 /8 ) 10/20 10/20 11/19 8/22 0.868

FEV1%: 45 1 B2 704 H0 5 BOHE R T 43 HE s LVEF s 260 25 56 114358 ; COPD < 1814 B € 4 Tl
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Table 2 Basic parameters of ultrasonic scalpels

e iR 75 Hi%i UP700  ##/E ACE+7
J13K 5B /mm 4.40 3.40 4.11
SR L /mm 2.15 2.06 2.14
At 3 T8 /mm 2.40 1.48 2.12
SR 8 /mm 2.95 1.95 2.44
BERA] I8 B4R /mm 3 5 7
PIPS 9= & H A
SCRPR IR & A J

JA T HIoT 490 1290 2499

FHELE R R = P T (SR 55 ) B B B 7= )
(%5 UP700) M i FUEE S 71 (3 A= ACE+7) 4714040
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Figure 1 Dissection maneuvers of the ultrasonic scalpel in surgical

procedures
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Table 3 Pathological stages and surgical sites

S L33 K AR L W (n=30) K75 (n=30) ki UP700(n=30) 584 ACE+7(n=30)
RS 3 4 4 2
04 4 5 3 6
P B K% TNM 43381 i ! ! ° :
1A2 45 7 6 8 5
1A3 1] 6 5 6 6
1B 1 3 3 3 3
REES1 3 3 2 4
B S2 2 4 3 3
HiEL S3 2 3 4 3
AN LB L B S6 3 3 3 2
WILEEE ST 0 1 0 1
HIFEIEEL S8 1 1 1
JR KB S10 0 1 1 0
RJFBES1+S2 2 1 1 3
[ 4 Bt S1+S2+83 4 5 5 3
A S3 1 2 2 0
2 DI O B S4+85 4 3 4 6
HES6 4 2 2 3
AN FEIR B ST+S8 2 1 1 0
JE AR S10 1 0 1 1

22 BEARNERRAREHLELR

4 1 EBE BT ARG DL 4 TR i b el 4
FINE R 75 88 75 T4 R E 1T AR B R A
ARG 24 hg | & W] G T 0 3 UP700 #E75 J)
Y F5EA: ACE+T M5 JI4 B, 2R A 5 &
SC(P<0.05) , Horb Ul i B4 41 RIS R 58 75 412
B8] .13 Fi UP700 #8 75 7] 2 i A ACE+7 s JJ 412
) 22 3 G 2F B X (P>0.05). RIG% 1.2.3 KK
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TG L (P>0.05) , H AR JF 265 1 KA HEH B AIK
Tl FH SR R A RN R 55 M T 4 RS (P<0.05) .

{8 FH 3 3 UP700 8 75 T 4 A5 A ACE+7 75 J)
HIRE ARG I IR &R R R AL, UP700 LA
1 AR GRS, ACE+TH A 2 NI ARG RS,

AH Jt8 A T foff P BAA F B RN 5 A R AR, 22
SEA G L (P<0.05) o # 3L % UP700 6 7 J]
20 RN A ACE+7 #E 3 J1 41 |38 R 5 il 6 A R
15, 249 S ft ) BAA R 4 TS 5 75 08 75 0 41 BB 3 10—
oo A AR ARG IS R E R R B K 22
S TG L (P>0.05)
23 BEREEBES REZEIER

Bl U5 B ARG 5 1.2.3.7 KBTI VAS 1455
(FR5), KW 44H B HAREEIR VAS P4 T ik 22
SRR KRR A Y . RFH 1 R B
VAS VA HE 6~7 43, B 43 3 5 B A1 1 1 iR
JREGY) T, Bl S R R R B B T R, TRk R
FUREBSOR G 7 RAS M VAS V912928 1~2 47,
FEAARTZ ) HF A N AKE R R JF IR E R
I o PR G R B3 Sl R, SO B RS



8 . - 1089 -
T4 BERPBARRGHLE

Table 4 Intraoperative conditions and postoperative complications

AL K3 A R (n=30) EiRF (n=30) LHiUP700(n=30) &k ACE+7(n=30)
FARBHK (min, #+5) 158.6£36.75%  155.1+35.44% 122.7+32.68%** 123.54+37.28%
Al (mL, £+s) 72.6+31.85 65.8+30.48 42.5421.97* 40.9+24.68**
AJ5 24 h51ifE (mL, 7+5) 141.7427.18 136.7+31.88 90.33:+36.81%" 83.67+43.59*#
RJET[H(%) ] 10(33.33) 8(26.67) 1(3.33) % 2(6.67)*"
ARGl [51(%) | 9(30.00) 10(33.33) 5(16.67) 4(13.33)

Ji a5 B A (d, ws) 3.53+0.82 3.47+0.90 3.27+0.69 3.30+0.70
ARIFEREI K (d, 5) 4.43+0.77 4.40+0.89 4.57+0.90 4.47+0.82

5 AR LR, *P<0.05 5 ST R 75 HLER , P<0.05; 51 %G UP700 Hig, ©P<0.05

u 200 = -o- il
2001 . . S
ns -u-FERFH
il —&— UP700
150 150 =
= E —¥- ACE+7
£ e
mH 100 g
’Hg nH 100—
wm
50 \
50 . ' |
0- i 3 3
My FERF UP700  ACE+T7 REFEUd
adARERRRIRIRE b:4ABEREE3 dB3RBTLER

El2 REFEI3d5LRIER

Figure 2 Drainage status in the first 3 days after surgery
*P<0.05;ns: TG 2E2ES

55 7 RAINZIE DL BEAT VAN I R B e B T X AR TR e B AR e K, 5 i R T B R 2 iR T .
Bt i1 %G UP700 8 /5 ] RIS ACE+7 B JI2H CRREE A WEOK , NS B AR 0% SRR . v 2 . %
%%‘ﬂiﬁﬂzﬂ%ﬂ’\ﬁ%ﬁ?ﬁ?,,\Iﬁjﬂ?‘iqﬂfﬂﬂﬁk, WA e KA, P TR I ANE , 0 H AR T S IR
Koy 8 Al 252, AAT I e & R sl B SERCM o HJEE RS AR NZ K, B2 AR TS
Gl 0 AR S BER AR A TC R e o WA B R R BERHIS, B R N2 T AT B e . AR AR
Il R A A BB ARG TR EZON R,  RIZIZ, S B0 S I KL, %5 225 T80
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Table 5 Postoperative pain scores and cough status

A5 BEIRRVT-53 S s T ARG HA (n=30) FERF5(n=30) %G UP700(n=30) k4 ACE+7(n=30)
ARG VASTES (S, 5 £ 5)

PNEEAPS 6.43+1.36 6.13+1.57 6.27+1.34 6.36+1.47
RIGH 2K 3.86+1.41 3.77+1.31 3.93+1.46 3.83+1.21
RIGH 3R 2.97+1.45 2.87+1.33 2.67+1.06 2.6+1.43
ENEENFN 1.37£1.00 1.43+0.86 1.33£0.71 1.4+0.97
ARJG 55 7 RZWARREE[61](%) ]
BRRE 1(3.33) 2(6.67) 8(26.67) 9(30.00)
rhE 9(30.00) 8(26.67) 14(46.66) 13(43.33)
G 15(50.00) 16(53.33) 6(20.00) 5(16.67)

e T 4 5(16.67) 4(13.33) 2(6.67) 3(10.00)
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