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AR, 1 EBEPATFRFARA. BEFRAR BB PHECRA BRI 24) . RIS FARR 8
RIFBERITES FRIRE. ERBERERIN. &5 ZHBRERRHEMAL, LEEZR. BES
BEF R T 28FXHUI#IR 22K M (contralateral patent processus vaginalis, CPPV), R4F 419%.
HEFRYESTHE, FRFAAEHESA(BFERFAREN RS GHE)ETH L, BMFRERFEE
#5(31.32 + 3.35 min vs. 8.20 + 1.13 min vs. 8.47 + 1.12 min, P < 0.01, F = 2180.7), SWF R} E#E
fE# 5 (48.13 £ 2.24 min vs. 15.47 + 1.00 min vs. 14.91 + 1.43, P < 0.01, F = 1430.1), AR i B4
#57[4.60 (3.90~5.30) ml vs. 0.68 (0.56~0.86) ml vs. 0.58 (0.52~0.75) ml, P < 0.01, H = 159.7], f:BuAf
[ EAEZ R [4.9 (3.8~6.0) day vs. 1.9 (1.5~2.3) day vs. 1.2 (1.0~1.4) day, P < 0.01, H = 157.9], f:Fi#tH
HEAEZ5R[6398.3 (5666.7~6987.3) yuan vs. 7654.9 (6587.9~8606.7) yuan vs. 6503.0 (5439.5~7484.6)
yuan, P < 0.01, H = 26.9], JERKEFEEZER[1.52 (1.24~1.65) ml vs. 0.50 (0.36~0.62) ml vs. 0.52
(0.35~0.57) ml, P < 0.01, H=156.7]. }H=4HRFERBEBFEEEER. SHEFARAIFRENIHE
FH, FFRFARAR G R4H 7D, HR24R R, ZHFAEREER(P<0.05,x2=7.039),
FHRFARAAR SR RINOBIFHEA K, BRFARLNSH, BREHHNF, FEER(P<0.05, 2=
8.561). HibHRERERLAITER L. &0 B FRIHREERH R ERN R HELRE, AN
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Abstract

Objective: To investigate the clinical value of a self-developed puncture suture needle in single-port
laparoscopic high ligation of the hernia sac for pediatric inguinal hernia, focusing on surgical efficiency,
postoperative recovery, and safety. Methods: This study retrospectively analyzed clinical data from
232 pediatric inguinal hernia patients treated at The First Affiliated Hospital of Baotou Medical Col-
lege, Inner Mongolia University of Science and Technology, between January 2022 and May 2023. Pa-
tients were divided into three groups based on surgical instruments: open surgery group, conventional
laparoscopic group, and the laparoscopic self-developed group (using the self-developed puncture
suture needle). Key metrics, including operative time, postoperative pain scores, surgical complications,
and recurrence rates, were collected and analyzed. Results: Baseline characteristics were similar
across groups with no significant differences. Laparoscopy identified 28 cases of contralateral patent
processus vaginalis (CPPV), an incidence of 19%. Regarding surgical efficiency, significant differences
existed between the open surgery group and the two laparoscopic groups (conventional and self-de-
veloped): unilateral operative time (31.32 + 3.35 min vs. 8.20 £ 1.13 min vs. 8.47 + 1.12 min, P < 0.01,
F =2180.7), bilateral operative time (48.13 + 2.24 min vs. 15.47 + 1.00 min vs. 14.91 + 1.43 min,
P<0.01,F =1430.1), intraoperative blood loss [median (IQR): 4.60 (3.90~5.30) ml vs. 0.68 (0.56~0.86)
ml vs. 0.58 (0.52~0.75) ml, P < 0.01, H = 159.7], hospital stay [median (IQR): 4.9 (3.8~6.0) days vs.
1.9 (1.5~2.3) days vs. 1.2 (1.0~1.4) days, P < 0.01, H = 157.9], hospitalization cost [median (IQR):
6398.3 (5666.7~6987.3) yuan vs. 7654.9 (6587.9~8606.7) yuan vs. 6503.0 (5439.5~7484.6) yuan,
P <0.01, H = 26.9], and scar length [median (IQR): 1.52 (1.24~1.65) cm vs. 0.50 (0.36~0.62) cm vs.
0.52 (0.35~0.57) cm, P < 0.01, H = 156.7]. Postoperative pain levels also differed significantly among
the three groups. Complication assessment revealed significant differences: the open group had
4 cases of metachronous hernia while none in the other two groups (P < 0.05, x2 = 7.039), and early
postoperative scrotal swelling occurred in 0 cases in the open surgery group, 5 cases in the con-
ventional laparoscopic group, and 4 cases in the laparoscopic self-developed group, showing sig-
nificant differences (P < 0.05, x? = 8.561). Other complication rates showed no statistical significance.
Conclusion: The self-developed puncture suture needle has advantages in terms of cost and hospital
stay. It provides a new, more economical and efficient option for minimally invasive treatment of pedi-
atric inguinal hernia, and has broad clinical application prospects and promotion value.

Keywords

Inguinal Hernia, Children, Laparoscopy, High Ligation

DOI: 10.12677/acm.2025.1582434 1845 e R 2t


https://doi.org/10.12677/acm.2025.1582434

BT, 2

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
httP://creativecommons.org/licenses/by/4.0

1. 5|8

N LI RV 2 BE 40 )L DL, FURRAE R M N A AR P R S th o $E et LR 2R
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Table 1. FLACC scoring scale
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Figure 1. Schematic diagram of utility model patent pediatric inguinal hernia puncture suture needle
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Figure 2. Enlarged view of self-developed puncture suture needle core
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Figure 3. Picture of self-developed puncture suture needle
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Figure 4. Double-hook hernia needle
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BBERISE AN o WY N RN ZAT B AN E B (] 5(B)), KE4Nr BS 4IRS - K R IME 2 &R X IR
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Figure 5. Surgical method of laparoscopic surgery group
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Figure 6. Surgical method of laparoscopic self-developed group
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2.5. BUROHT

ffF SPSS 25.0 FAFX ARG AR AT ZE T 0. 2 FB R DI B o bR . 8B 8P
PIE + FRfEZE(X £ S ) B EE(PY /LR ) KA R o« Ferb A DGt 2 b vk BSR E T R, HA Itk
5K H Kruskal-Wallis #5565 . SR B FI R ANOVA 6 560555 A B0 A A E47 238, R Kruskal-
Wallis K300 E BES 6]t L& A Be 2 H  SERACFE AT 408 s SR A -ROTRI6 70 A S8 JF R R A A5
FAIFIE R EE S L. P<0.05, ZRAGHE L.

3. R
3.1. —f%&ER

AL WK 2. A BFEEMR . TR LMY MR, HERENRITEES. 17
3 41 CPPV CWHUEPIR AR P BB, 2 578 22 & (P < 0.05). FFIFARAARF LI CPPV 0 4, i

BPARARI 15 B, BEEOHA 13 6, THCFRALE CPPV I th I 5SS TARA. KEEHAR
BHEFERP <0.05), WEFEATSIYER.

Table 2. Demographics and clinical parameters of the patients

2. BENAOFFERIGRSH

4 5] FFF AR 85 (%) i FARLL 68 (%) Js 85 B 79 (%) p
(%) 6.0 (4.0~9.0) 5.5(3.0~8.0) 5.0 (3.0~7.0) 0.197
(%)

% 80 (94%) 62 (91%) 70 (88%)
0.453
S 5 (6%) 6 (9%) 9 (12%)
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W15 B 1O 15.0 (11.0~24.5) 16.5 (11.0~22.0) 15.0 (10.0~21.0) 0.375
AT (%)
pastl| 19 (22.3%) 21 (30.9%) 27 (34.1%)
A 60 (70.6%) 43 (63.2%) 48 (60.8%)
XA 6 (7.0%) 4 (5.9%) 3 (3.8%)
ARG BM(%)
Pyl 19 (22.3%) 15 (22.0%) 21 (26.6%)
A 60 (70.6%) 34 (50%) 42 (53.1%)
AN 6 (7.0%) 19 (27.9%) 16 (20.2%)
BT 3.0 (1.0~6.0) 2.5 (1.0~6.0) 2.0 (1.0~5.0) 0.345
EEAF 6.0 (4.0~9.0) 5.5(3.0~8.0) 5.0 (3.0~7.0) 0.197
3.2. FAREE

SR TR E] . TR A EL A, 2R SR (P <0.01), W& 3. idFFARR (], 1T
ZHFARNEFI R . TR AR AR ST AR Ay 31.32 +3.35 min, XS (A4 48.13 £2.24 min. 7E
g FARA A, AN A 8.20+ 1.13 min, XK A4 15.47 +1.00 min. EE5E B TR, FAH
6]y 8.47 + 1.12 min, XU 14.91 + 1.43 mine PR AR AN T AR (8] T8 F R4 5 15t H B F =
2180.7, P < 0.01), FFHS T AR LB FA BT R T i B3 T R 4H 5 s B8 FLWHAH(F = 1430.1, P < 0.01). 35 H
WA B AR A T 5 FRA, ZREAGIHFE (P > 0.01). FEHETARA S5 B3 FAR

I E LR, 27 gt 5= (P > 0.05).

Table 3. General indicators of patients

3. BEMFAMEXRIER

2H 5 FEIF-ARAH(8S)

FAN AR ] (43) 31.32 £3.35%

XU F A A1 (43) 48.13 £2.24%¢
RIS B (R) 4.9 (3.8~6.0)
B %% FH (L) 6398.3 (5666.7~6987.3)°
FAREAHOT) 3765.3 (3056.7~4359.2)°
it 2k FH (7T)
JEIR A FE (cm) 1.52 (1.24~1.65)bc
T IE ()

WGk L)

i F AL (68)
8.20+1.13¢
15.47 + 1.00°

1.9 (1.5~2.3)*

7654.9 (6587.9~8606.7)*
4616.8 (3658.1~5428.6)

782
0.50 (0.36~0.62)°
1(1.5%)

3 (4.4%)

JEs 45 A WFAL(79)

847 +1.122

14.91 + 1.43°
1.2 (1.0~1.4)®
6503.0 (5439.5~7484.6)
3956.4 (3105.2~4728.4)>

0

0.52 (0.35~0.57)*

1 (1.3%)
3 (3.8%)

H/F P
2180.7 <0.01
1430.1 <0.01

1579 <0.01

269 <0.01

295  <0.01

156.713 <0.01
2.848 0.224
3.658 0.352

e a BREFMFRAFAES U FESR, b BREEETFARAFES I FESR, c RREERAPVHEES I Y%
o AR TR B K 25 75 Z 0 HT(ANOVA), 42 Games-Howell 1% 1E . H A FEAR 4 F Kruskal-Wallis #5546, 28 Bonferroni

Rk

3.3. #H

BE WL 2 R MBI a0 2 B OB 9, RS TR . TP T ARAUERE 98y 6398.3
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(5666.7~6987.3)7C, M4 T RN 7654.9 (6587.9~8606.7)7G, Mk HHTFFARLLA 6503.0 (5439.5~7484.6)7C -
THRTFARA S I8 AT AAERE R LR, ZR LG22 (P > 0.05). BHEFARAMERHRHZ TIRT
RAFE BAL, ZRA SR X (H=26.9,P<0.01). HHTFRHETF RSN 3765.3 (3056.7~4359.2)
JG, BEETARAN 4616.8 (3658.1~5428.6)70, S8 HWFFARUN 3956.4 (3105.2~4728.4)70. HIHFRAH
S5 EHTTHTREALR, ZRESRIEE NP > 0.05). BETFRAFAREHNZ TIFNTREMEE
HfH, ZRASITY¥ENMH=29.5P<0.01).

3.4. BIRKE

KRFAGIATE 6 HBERWGEE, ZREE AFKIEIES POSAS MU IR 3 W FAh &%
(https://www.wijx.cn/vm/OgZQd3W.asPx#). T FARLIEIR K N 1.52 (1.24~1.65) cm, BT RN 0.50
(0.36~0.62) cm, JiE%5i HAFZH A 0.52 (0.35~0.57) cm. FFCTFARAIEIR K E KT a8 TR M bt | T 4HH =
156.713, P <0.01). BHFARAS e AVADERKELRE, ZRLEH R (P > 0.05).

3.5. Pt

ARJG 1 RIFTEFRHAVE/ 0 3.12+0.16 47, IEEETFARAN 1.51+0.24 75, B EPLN 1.34+£0.26 57
ARG 3 RIFEFARAN 2.16 £0.35 4, BEEFRAN0.14 £0.03 4, BEEWAIN0.16 £0.02 57 R 7
Ky FHIRFARHENIIMEN 0.13 £ 0.02 7, HRBSELIET N0 7. KRG 1 HZHIFAHEN 0 7. i
SERIE PR AT BU A, B S /NI PR R S EL(MCID) s 249 /3 5ME < 0.1 B, & SCHIG IR TCIRARZS (LN 0 43) .
FMFARAEARTGH 1| R T FARHAMEE HOHAF = 4.76, P <0.05), 7. 30 REF LS
EX(P>0.05). MHEEFRMEAMLE, £ 1. 3. 7. 30 REFLESITHE (P >0.05), W4,

Table 4. Postoperative pain scoring table

4. RIEEBITNR

21531 HIRTFARLHBS5) F B F A 2H(68) s 5 L RIFZE.(79) F P
VNERPS 3.12+0.16% 1.51 +0.24 1.34 +0.26° 4.76 <0.05
AR5 3 K 2.16 £ 0.35 0.14 £0.032 0.16 +0.02° 10.52 <0.05
ENENES 0.13 £0.02 0 0 2.65 >0.05
RJ5 30 H 0 0 0 0 0

V= RS R AT ECPE, B fR M IR SCRE(MCID): PR PE 2 M8 <0.1 I, 58 SONImIRTERIREGE A 0 7).
a R HITTF ARG 2R, b RREERTRAGER I ¥ ER, c RrRSBEEETALAES I EER.

3.6. {EBERT B R E bisHR

FFCFARAAEBENT 8] 4 4.9 (3.8~6.0) K, I8 FARH N 1.9 (1.5~23)K, BEH AN 1.2 (1.0~1.4)K,
FEIFAR BB A T s PR A A, —HERAAERI ¥R L(H=157.9,P<0.01), {EX}
P BRR R iR, Suil TS FARE I IEFARIGIE, BaRFARAR AFE 1 6, 5 amaEh
FEIE 1 B, B G T RBERIEME R EIE, EETFARER B RIL 3 B, AR 3
filo R s B LELLE 3 T T F AR OB I = FL AR B B G 2% 22 55 (P > 0.05) .

3.7. HEEREREAR
THRFRHAIERIT T ARG EK 3 H1(3.5%), BT ARH 2 41(2.9%), FB5EITH 1 FI(1.2%), =4
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ST G 22 22 7 (2 = 1.658, P> 0.05). fERAFBIIMSG T, FFRFRARE 4 61, PlEdRE 0
Bil, FFCFARE TR R AR ST RAANAH, HEFEGIHE (P =7.039,P<0.05). JFFARLF
2 B BEAFAELEL IR, PN SA R ISR L AH DG AOE, = 2R M) 45 28 Jx B R AR 2R A IR 22 S Rk e i
AR (P =3.489,P>0.05). FLARJG UG R AR Z I RIN AR, 2 IR ELROR W2 3 1 22 R (o =
0.026,P>0.05). TEEFARSGIFMTFRA A 1 GURBEE EF, BT ARE I8 A FFH &I 2 6 R &R
B, “HEREGIFERE (P =0.638,P>0.05). FMFRARGAKIUHTEMK, 05T R4 LM
51, R AL 4 B, TE B I AR 5 P4l R ORI I AR S s Bi TR AL Bt B AL LR,
SHESAGFE (P =8.561,P<0.05). KA REBSREFRAR LI —FEE, HRWARRI
BECRAM, =HEREGIFRE (P = 3.658, P> 0.05). KBIFBTFARLAT 1 158 HZE5 L 1 FI2 AR
W, HAWAREN . ZHERGIFRIEGEL N R VIO, SRS, A, M
wBOtEs, ZERILghE R (P >0.05), WS,

Table 5. Occurrence of complications in the patients

F5. BENHALERERR

HA[1(%)] THT AR (85) Jis Bt TR 4H(68) JEs 5 A WFAL(79) 27 P
CPPV 0 15 (22.0%)" 13 (16.4%)? 14.351 <0.05
FEHIG 4 (4.7%)* 0 0 7.039 <0.05
"2k 3 (3.5%) 2 (2.9%) 1 (1.2%) 1.658 0.437
BRI 2 (2.3%) 0 0 3.489 0.175

AJE I g 1(1.1%) 1 (1.5%) 1(1.3%) 0.026 0.987
JRAE 1 (1.1%) 2 (2.9%) 2 (2.5%) 0.638 0.727

PNEGESLDIS 0 5 (7.3%)* 4 (5.0%) 8.561 <0.05
S HES 1 0 0 3.254 0.182
B R 0 1 (1.5%) 0 3.658 0.162
I FEA 1 0 0 3.254 0.182

e a R SITMTFARAGAEG 2 ER, b R SERTFARAMFER I FER, o LnSEHATAFAESITEZE
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