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Abstract

Objective: Exploring the application advantages of the HisenseCAS computer-aided surgical system
in pediatric abdominal tumor rupture surgery. Methods: Collect clinical data of 24 children with ab-
dominal tumor rupture who underwent surgical treatment at the Pediatric Surgery Department of
Qingdao University Affiliated Hospital from January 2012 to January 2024. They were divided into a
3D reconstruction group (13 cases, 54.17%) and a 2D CT group (11 cases, 45.83%) based on wheth-
er the HisenseCAS computer-assisted surgical system was used before surgery. Compare the basic
information and surgical related information of two groups of children and conduct statistical anal-
ysis to compare the impact of computer-aided 3D imaging and 2D imaging on surgical planning. Re-
sults: In this study, all 24 children underwent open surgery to remove the tumor, and intraoperative
exploration and postoperative pathology confirmed the presence of tumor rupture and bleeding.
There was no statistically significant difference in gender, age, height, weight, preoperative hemog-
lobin, and maximum tumor diameter between the 3D reconstruction group and the 2D CT group
(both P > 0.05). The duration of surgery in the 3D reconstruction group was longer than that in the
2D CT group (P = 0.018), and the intraoperative blood output in the 3D reconstruction group was
lower than that in the 2D CT group (P = 0.008). The postoperative time for removing the abdominal
drainage tube in the 3D reconstruction group was shorter than that in the 2D CT group (P < 0.001).
The postoperative hospital stay in the 3D reconstruction group was shorter than that in the 2D CT
group (P = 0.003). There was no statistically significant difference in tumor recurrence or metastasis
rates between the two groups (P > 0.05). The surgical simulation conducted by the 3D reconstruc-
tion team doctors based on the 3D reconstruction images before surgery is consistent with the actual
exploration during the operation. Conclusions: Rupture of abdominal tumors in children is rare and
occurs rapidly, and the tumor volume is often large, making it prone to hypovolemic shock. Surgical
exploration and hemostasis have a good effect, but preoperative planning is difficult. The 3D visua-
lization technology of the HisenseCAS computer-aided surgery system can supplement CT examina-
tion results, reconstruct the surgical area of children with abdominal tumor rupture before surgery,
improve the preoperative evaluation of children, assist physicians in designing surgical plans, and
perform navigation during surgery to improve the accuracy and safety of surgery, providing assur-
ance for the treatment and prognosis of children with abdominal tumor rupture.
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Table 1. Pathological classification of 24 children with ruptured abdominal tumors
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PN 24 BRI R 2L ) L3 T R AT I CT A EiGss CT & HMEIFAR, MR AFZ
3% F HisenseCAS tHHE ML T AR B R GAT T AR 73y =4 5 540 (13 4], 54.17%) A1 — 4k CT ZH(11 9,
45.83%). — 4 F @A JLRATFIA HisenseCAS THEMNBIF AR RGNt — 4k CT (M5 BHHATHEA 7T,
B s IE SR IE #R  =4E A%, AR = 4 B R B AT TR BRI AN AR AU

2.2. AR ERRH

1) £ GE64 Z1Zji CT (GEDISCOVERYCT750HD).

2) HisenseCAS THENAHIIF AR RS SRR RAEF “+ Z0” PG RERESCRE T, BB
BB R 5 T RS BT R RIS TR T ARMRI RS [12], AR V4 REGRUA.

3) SPSS27.0 (& IBM A 7).
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Table 2. Comparison of general clinical data between the 3D reconstruction group and the 2D CT group
T SHBRIAS % CT BM—RRIGKRERIELE

— B “EE A “YHCTHA tZ 18 P 1
5 7 5 0.168 0.682
PE5 (41)
S 6 6
FERe(H) 59.85 + 35.82 57.00 + 41.43 0.181 0.858
£ i (cm) 107.77 + 23.52 105.45 + 27.02 0.224 0.824
A5 (kg) 18.96 + 7.53 18.50 + 9.06 0.136 0.893
AT ML EE A (g/L) 99.31 +9.38 99.45 + 11.20 0.035 0.972
J¥ 8 oK ELAR (mm) 87.85 + 31.00 94.00 + 23.64 0.538 0.596

32. ZHERAS "4 CT AF RHEXIBIRLLER

HEF ARG T, =4 Hm AR T AN R T =4k CT 41(P = 0.018); =4 F g 41 (i A v 4 i B ]
T T4k CT 4H(P =0.008); — 4k B @ 2H A P I A1 T 48 CT 4H(P < 0.001); —4EE ARG H
BEi a4k CT 41(P = 0.003); PH4LEJLAEREVII (A8 5~36 AN H, =4Edm g4 2 &) LI
KBRS, 4 CT HEJLFA LI, P 8RB kAR ZE R TS 2#E (P > 0.003), iF
W7 3.

Table 3. Comparison of surgical related indicators between the 3D reconstruction group and the 2D CT group
23 ZHERESTY CT HAMFARIEXIEFRELE

B0 =Y E A Y CT A tZ {4 P1E
FAR i) (min) 150.00 + 47.92 196.36 + 39.25 2.561 0.018
AR 2k if & (ml) 48.85 + 38.95 93.64 + 36.13 2.900 0.008
AN JE 51 E B E R (d) 5.08 +1.44 7.64+1.80 3.865 <0.001
A5 AE B 18] (d) 7.62+2.40 11.09 + 2.63 3.387 0.003
2 1 0.216 0.642
ARJEHTE R B () " 10
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3.4.2. f&6I2

BIlz, 114, P “MgisMufa i, Mk 1 R7 NBg. SJLAMG S HBUERE. MRS, 8T
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Figure 1. Case 1, a 7-year-old male patient with ruptured nephroblastoma. A~C: Imaging manifestations of
tumors in abdominal CT cross-section, coronal plane, and sagittal plane; D~F: The top-down, frontal, and
left side views of tumors in three-dimensional reconstructed images; G: Intraoperative abdominal hemorr-
hage and limited field of vision were observed; H, I: The surgery completely removed the tumor kidney, and
the anatomical specimen showed that there was very little remaining normal kidney tissue

1 %601, BILE, 7%, SEAMBEHE. A-C: MEBERL CT #&m. Sikm. KKRE+H
FAERM; D-F: MEEZEEZEGHNMEE. E@. ZMEN; G: RhRAERRM, HEFZR;
Ho |1 FARRBEETREYR, BALEESEAFREL

Figure 2. An 11 year old child with a ruptured solid pseudopapillary tumor of the pancreas. A~C: Imaging
manifestations of tumors in abdominal CT cross-section, coronal plane, and sagittal plane; D~F: tumor
viewed from the left side, back, and front of the 3D reconstructed image; G: Activate the HisenseCAS sys-
tem during surgery to assist in intraoperative navigation; H, I: Intraoperative abdominal hemorrhage, limited
field of view, tumor capsule rupture, and continuous blood outflow from the rupture site

2. Bz, 11%, BRERSEMBRASRMEHRS. A~C: METEIES CT #EiE. S|, K|
RRSIGRI; D-F: MEE=ZHEEEGNANE,. EH. EEW; G: RPFHB HisenseCAS &
GEEMARPSA; H 1. Rp R, MEFZR, MESERS, MRFERKRORS

DOI: 10.12677/acm.2024.1472041 492 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.1472041

el 2%

4. g

Ji R e 2R e A T ) LB I S A e 1R — e s R 20 L) RORE, DA SCHR 22 SR SR 49141 5 [13]-[15] o
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e 0o} B LI/ )L B R R M DA A VP S5 [21], X e ST R R R T e T BT R I AEAR A A3, #Eim 5
R—ZAN R, WFARE R AR RsE . i sen) EASE, X RZFE R InF AR
I I B R AR R R R SRR L2, BRI R FAR RS [22] . BhAh, H4ERAR AR TIE SRR
FAREHU, I T AR ] G IR LA T MR TR, B LI FARBOR AR R LA T F AR =
256 [23]. ik = e AR IE BT IR R R LT ARGYT R BRI, TEARRR S — 4R iz il
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Jivgg Ko LML AR AR B L% 2 (A0 A =) 7 T A7 AE SR BR [24]

T UG PR e 2 S LR BRI 7 T, =4 o PR ] W 7 e 5 ) L 85 DA % o B If )
KFRo BHEILHIIEGE CT 5 %R S N HisenseCAS THHENUBIF R KRG T =4 d i, —4e B ()l fe
A BT, BEERBCREGS, AT DRI RIS R, AN I I R R SR ) s AT AE R L)
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B, BRORERER —4Eit%, AR TEITIEW . A R iR 5 R RS . MM EXRR, DU
RN I A R RS L [26] . AEAHE ) =4k E MM AR LR, =4GR Eon iR . TS, i
BRI X R SR AP LR SRS, RELHE =4 m @R, 4 AP 1 A R
WL, ARETRIN —4ERAZ TR IR SRSl BRIk O RIEM 200, Iz R EA MR 2 F 5
MBI, FECFAREIMSG IR, &ZATHYIB, BT &8)LH MEMFAREK: 52 AN
1, Z4EREAH 1 B FEREA R AL SR AR 1 L, R AT = 4E B I s IR SRS . #R ik
RAZEY), 51 FFRENMMEHE ER AW, RAESLRE). Fik, B ME—Fk, FAREmED,
FARIF A5 AT 7045 5 o = 4 B 4 R b 2% 1 B W B /b F — 4k CT 4H(P = 0.008). =454 —
YESZGRETS 2E . EUOUHh R IR 5 I AR L R TR R A DL A A B L, XN FE AR R A A E
LANMEL6]
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AR LT = 4B BTG 0T, ARIE e 0P NI TEIE VIR, i = 4 gt g R i AR
. SEBMERRREZHMLGEINE, MR EE ATV, S&— R R ey,
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