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Abstract

Objective: To investigate the application and clinical significance of Hisense CAS in NUSS of infun-
dibular chest in children. Methods: Clinical data of 42 children with asymmetric infundibular chest
admitted to the Affiliated Hospital of Qingdao University Medical College from January 2019 to
October 2023 were collected. According to different surgical methods, the children were divided
into CAS surgery group (n = 21, three-dimensional reconstruction of chest CT data was performed
by CAS system) and conventional surgery group (n = 21, the CAS system was not used to guide
surgery). The operation effect of the two groups was compared and analyzed. Results: There was
no significant difference in age, gender and intraoperative blood loss [(5.5 + 1.4) ml vs (5.8 * 1.7)
ml] between the two groups (P > 0.05). Operation time [(44.2 * 3.3) min vs (52.1 # 7.3) min, P =
0.01], surgical excellence rate [(90.48%) vs (76.20%), P = 0.02], incidence of postoperative com-
plications [(4.76%) vs (28.57%) between CAS surgery group and conventional surgery group, P =
0.04]. The differences were statistically significant. Conclusion: CAS system is helpful for pediatric
surgeons to improve their understanding of the chest wall and cardiopulmonary anatomy of indi-
vidual children, and assist in the design of NUSS surgical personalized plan, which can improve the
accuracy and safety of surgery, reduce the operation time, reduce postoperative complications,
and improve the satisfaction of surgery, and has high clinical application value.
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1. 51§

/N U S A — Al PR B WL I R T s, HLARRAE B o R B HARER . MR &
I SRR, SRR IR SO [1]. HARALE TS AN IR, TR S0 e R [2]. HT M EIR g E A
(NUSS FAR)AFAREIA /N, At VI s FE, b )L AR & SN O /N LANRHEE A TR
13 77 303 HATIAA Nuss FAIE i R BRIVIFE 1) o o A0EFREY PE 7EF I, 75 B4 & M 5
Wy R RURH SRR, ARG BRI W B2 Nuss FARBUR[4]. H RIRHR Hi 86 97 5B MR IRTT
BIVHR A 58 93 15 5 AR SL B T ARG T SR o MR IR 7 IR U AE — 5 R P B A8 45T AR SRS 1 1 5 Bk T =
A, kX BARHER S5 (5] IS TH AU BI MR T ARG — MR AR AR S, fa R
FHUEAAT AT ARBTR], I8 T 8B AT FR[6]. AWTTE S /EXS 2019 4 1 % 2023 4 10
AT B AR B B i A AS AR IR <1 1 S8 Ll PR BB EAT X L2047, $R5F CAS £E/) JLT=Hii) NUSS R
w2 FH FR) e PR AN -

2. RS E
2.1 —fE&#EE
AW F N BRI FT, LL 2019 45 1 H & 2022 45 10 H T 5 KW E E B aki2 BT FR IR - 0 L
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NIRRT G INARAE: 1) ASXTFRIE I H. Haller $828( Lb KT 3.25 2) CUECA 5 Ml CT & ¢ 3) &
P& PENTIL RGP B A & IFRE . 4) ARATMATIUE . JRE M. FFEThRE. BEmThas. A, O
BISEH A A, TFAREEZIUE; 5) AEFEVIRRIRT 2 B HEBRbrdE: 1) XPRRPETR 2F I SR PR -
Haller F8£ LUE/NT45T 3.25 2) ABEACA 5EBOR AT CT # 2, Bk &ok; 3) AATEISMEIFIR R Gi%k
I B e HAB A A IR 4) RETILH A, JRE M. FFEThEe. Beishfe. s, e B H AR A 52
NFARZER; 5) REHVIR AL 2 ASBEVEREEK. 42 6L, 50 37 6, 2otk 5 Fl. Gk 3
£ 18 %, FIHFWS 14.28 5 o MAEFAT XAME, FEILSHN CAS FARUAKEMFARL, Hd CASF
ARH 21 %, 5518 B, 234 HIFARM 211, 51961, L2 B, ABFFFIFH HKMEE R R
ST B2 HE(QYFY WZLL 28136), T A & JLE BB A [F .

2.2. REjH=E

M5B CT A2 T AL 28 A 256CT F94 R 4i (KA 2~ 7] BRILLIANCE ICT L&Y, f72%). FITEE M
AN O ZRAKT. AMSERE: EHEREN 120k, HRIEEN 250 mA, #EJZERE 0.625 mm,
62 0.625 mm,  figdL it A% E A 0.33 s.

23 ZHEE

P URATIES CT =4k g & Frda 1 1 5 1805 2 DA - 8 i A8 FN3d 15 (digital imaging and
communications in medicine, DICOM)#% A7 3+ S NS I BN B FAR KRgu ity =4 H . PRWT:
1) MERE . (EREMIIALE ke w, BWAI-400, 9% 1500, 7EME KT IR X Sk A A i 2k, bR
W B, HAERRT . SRTA F Ao %], RG AN AERALARRIRER (] 1). 2) Mk
FOBEEL: 7R W7 T AL HP i DX 3 38 20 R 1 A, B TR SR R e, I AL & R CT 575,
ZUCGERERN TR, BRI, BN, s R EORE =G . RGBS A ORI A
FiRf(E 2). 3) WiV EAS SAREG: WX K. BhER k. SO S BRI R e B

Figure 1. Three-dimensional thoracic reconstruction by CAS
B 1. CAS E RIS (A F R
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Figure 2. Three-dimensional reconstruction of both lungs using CAS
2. 5/ CAS EE IR

Figure 3. CAS reconstruction of pulmonary duct

[ 3. CAS EEFNEIE
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Figure 4. Integration of CAS 3D reconstruction results
El 4. CASZHERFERES

24, FRARNBRFRTE

WAFARLLL CAS FARYLE) UARFTE AR HIBAEE —4E CT SeBA1PHE FART % CAS 4L
P AU BT AR RGREATHIL TR, MRAEMIBER & S s RS AL E . R WEARSE 2 A g )
AT B SCERRMGRICR, WEH TR, WREHE T AR AT SRR, W T AR,
W RAANARCIC EEANSIEE, R CAS BB/ EMEANIR (1] 5), BT FARTTHR. FARITE: PIHEILY
BBz, 4= 5 BRI IF VR, AR AR G R AE, XU B e, BURTE R AR IXTER, HTC R 5.
HRALE LR TR, D7t NUSS BRI, Semcdim sl (14 6); CAS 4L LR LIIET CAS
M E LR EARBTE O ), 11 K205 R, SEmeskbrAR s NUSS ARB i 1. 7 4l
FEO LM e d B S AR P BB S I P R 2 T B B, 25— 2~3 em BADI DT Befik. B2 R 4H4L; CAS 4
BBOUAR PR ARRT T AR, BUCSE € MR BRA T ARDI I, UIJT Bk, B NAHZA. 7 sy £ i s e
ELLR, 53170 % 0 A I TG 08 5 10 0 ) B 2 1% 1) A0S o i S IR A, AE B s e R 25 9] 11
F, IBGER s B 51BN TR 16 ST . ANER B E R A 1807, LA
AL, WU MR BE SR T AR, WU D0 BEAN AR = PR BRSO AR B N [ e 4% K ] 25
FER BB L, T E 4% i B S AN S AE i, RMIDIE, FARSER.

2.5. BIARFAAIE K S TG

2 01T ORHT 30 min FEBGMER I HTAEZR 1 RJFEITLL 24 hoDorladr . Mk, mmEts, Jf
TR AN LA T B LR S RE SRR T . IE LS 2 AN . S, AR, R 4 F
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WERFF REEEL, FENERRZIEE). 2R TARE 1R 2 . 4 FEHREIEIEMAL . MEMRA T
ML KRG GO Hbe)a 2 LBV AR T 4 14

Figure 5. Personalized steel plate made by CAS simulation

5. CAS fREUFIERI ML IR

Figure 6. Personalized NUSS plates in actual surgery
6. SEFRAF ML NUSS $RR

ARAPILFRFAR M M E & F AR BEVIHCRIFSAER AN, Y5 Nuss FARBCRIEERRE7]IFO
NUSS FARIMRZR: 1) 2 X Liamim LM 2) B LIEHRE, #vk LRI Rey; 3)
SERFR; 4) BILEHEFEEWE. B a4 uid; R 630G P e 20 % 0~1
R, PARMMRRE = (i + REEEEIE x 100%.

2.6. GitFESH

SKH SPSS 26.0 #ATHi T340 . A FEAR K-S A Ie 0t BT i B % BT ISR, IRMWIES
AR RER ] X +s For, AL ELECR SRS AEA t K36 le ot t 4050 AR IES At EvERER
M (Qu, Qa)Fr, AHIAIELECR A Mann-Witney FAAS 36 sk AL AL ARG LS . P < 0.05 AZEFA A= Lo
3. 4R

X CAS FARM G WM F ARLER . A 2R T2 5 (P > 0.05); CAS FARM A H i1 &E[(5.5
+1.4) ml> T HIFARALG8 £1.7) ml], ZRTGiHE = (P >0.05). CAS FARUATF RIf[H[(44.2 +3.3)
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min] &2 T MFARHFARBAI[(52.1 + 7.3) min], ZRASH5E (P = 0.01); CAS FRAFARMEZR
(90.48%) = T8 L F AR (76.20%), EZRHLiHFE (P = 0.02) (% 1); CAS FARUARGIFKIERKER
(4.76%) 1% T 1 MLF AR 41(28.57%) 2 7 A Gi it (P = 0.04) (3 2).

Table 1. Comparison of excellent and good rate of NUSS operation between the two groups (example)

%% 1. P4 NUSS FARM R LB ()

A5 o B Gl = LR (%)
WIFARH (n =21) 6 10 5 0 76.20
CAS F A4 (n = 21) 1 8 2 0 90.48

P! 1.54

P& 0.02

Table 2. Comparison of the incidence of surgical complications between the two groups (example)

® 2. MAFARFLERE RELI(])

) Ul O &g <M FHEIE  IREBAL HRAER A (%)
WF AL (n =21) 1 2 2 1 28.57
CAS FAR#(n=21) 1 0 0 0 4.76

P! 4.28

P1E 0.04

4. ¥ig

Js2F(pectus excavatum, PE)JE/IN) Ui s ILAOREERS T, 29 b/ LIEERGTZ 1Y) 90%, R RLN
1%~3% [8]. IR 67 77 AHEFRIGIT IR FIBYT, RFI R 7697 77 203 BN IR S B R 51 R,
ZIRTT IR G, R LR R BRI SR s, BRI, R)TZNA[9]. H RS-
B EAR(NUSS FAR) LA /N IFRAED . IRE TGRS iU /N LAMRHER AR F R W 1% 77 5 [10]. 4N
BRI ANTIEE & NUSS FARBRINI EE R &K . [K NUSS SHGE4T TR B A i, HB)LEmE. ARL
BN, BRI 5 i B 4/ 35 T 15 280 00 80 e S AR it 28 K AR R 22 . AR AR DR /N A i et s R
Hh s S A NS A PR R SR VR B . TR I S IR TR A K50 /N LAMRHE AR AR F AR 2 il A&
PR, FEIEFRIERIIIRIBRIE N . M BERER™ E I, /N JLAMRIEE AR IR M BT IR TR, I
2 )LE R FI NUSS TR S FNETERI AL . H AT Nuss AR NBBRAE AU HELL . AMARILIATT, R
JE I T R YI[11] . DRt ffe e Nuss AR AR TE RSB BE . RATHIORTF R, PRSI
RAERIRAEZE, ORI G YT U ) #4 5

HLAE Papp S BRI 199 44 53, FIHEE CT MR Pt ih 2, Mk SFARFRE TR
UFIRR[12]. (HH@ 2 CT A A XE DL A 2 oK ity FLAR ) 45 M BN R R SR8 IV, el i
S £ ) LIS A 25 40 5 W AEAE AR e, AEARHTVPAL M FARHMEE I I Kim SE AR T —Fh 2 EEHR I E
MUCHE RS, e B shl RN mRERERE, 4% T FAREHA, &5 7 FARMAERE[L3]. (HHFRIR
SHFARGIR, BEHG, KRim . RFIHFRAEZSE, CEIRIE AT 58 21%~67% [14]. T4-K4E)E 3D
FTERAN AT MLAL B BB R A AL G Nuss s HIFARIEFR AN A ESINT KREM SR FB, 7#E TEAETF
REAE, 5T FARMUESNE . (X2 AL E R AR IR UF AR IR TR CT RhHCsE UG o H,
IREE NI, (s B Ry ) LB IR M AR A i 0 25 4 0 — . 3D 4T BRI 5 B8 22 (1) AR i o 45 BT
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], JHAETE RN B SR . CAS ReieHs CT —4E Vi UG =4S AR R, T DA 4R FE e |
RN EREE, HRERMERE. TS EREEHRR, B RBEG CT BGITFRE
EVER ERRIR[L5]. LR Br DR A BRI DGR N AT 4S =4 rT AL BRI IR R ST, KRS Tt
THBERARBRSHENE R 22 AR [16]0 E “+ " EEBESCHE R E BT H BRI ER LI T,
2 17 83 U1 110 [T A FS DD BT A A5 T SEL B TR REE[17] (Hisense CAS)iZ R ST 564 H L RIH™
B ONATREE SN W AL B RAE . BUFTIE . HAC G CT B =4 st BUiR. KD
Pre&E 2 2 RHR, B THEHIE R ERAR T IN, JNJLAMEDR SR BUEAE. BLe1. MET AR R
Jrge BT RS T L R R .

AHEFTH, BADSILER - CAS FARA S WMFARUALIEAT 1 LEEL. CAS FARAURATAEME CT =
2 A (At _E AR SR LI B AR AT B A et RS SE EEY 1R LRI 0, X I R o il
AR R RBEAT M, AT IBGET B2, B E T AN, DA ORER DG K. <
i 5 RS, L E AL FARTT S R S TR T AERG . DU K4 Nuss SRBRCI EAITZS i, Hi
N5 B LB B TR vt FE M 5 AL B AR o Il 17 AR o S5 524 N R 2 R AR R A T, 8T A I )2 R
FARYPD o A FEAR T TR ARG ISR LR, fem T EILEF @R 7).

@) (b)

Figure 7. (a) The patient, a 14-year-old male, presented with chicken breast malformation after overcorrection following
routine NUSS surgery; (b) The patient was a 15-year-old male with full thorax, symmetrical appearance and high surgical
satisfaction after CAS assisted NUSS

7.(a) BILE, 145, EHMNUSS REFLIIELIICHMERR; (b) BILE, 15%, CAS HBI NUSS RIFHERE
#, IUXFR, FREBEEES

AT EA R, HAREN, VBB, REE T 2 418 LI BRI (A4
TSt BANIL, AW A5 R ToR CAS ANMUAT LLE LI T fif PE S35 1Mt i 45440 , 36 7T LA3R =5 NUSS
AR IR RGBT R R BRI LI SE R RS $E s NUSS FARILR AR, 45 R
T R LB, ERBLE R NUSS AR B AR 4 5 . CAS I/ LIS Rt 25 A
RGHET AR HE . BETIHES /N AN B ML RHELL . Teife, mhEf[18].
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