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HWE. [BW] HRAELFEWNEEIRITJLE Jacob I JiEEFMEE YT (lateral humeral condylar fracture, LHCF) A9IIfE RZE
Fo [AE] BUEESTARE 2020 4F 12 H—2022 47 8 A R C AT EE Jacob A LHCF 1) 37 BB JLIIRIR TR, AKHEA T
BEBVAEAER, 19 BRI GEMN AL NEE (R4, 55 18 BIRAVIFFEMANEE Fikdl) . M REFAR
W, BEVI SRR, (S8R ] 37 GIEILIAIZE TR, RhJE™EmE | RS AE. SRATEAR P A [(11.3+
0.4) ml vs (67.9£2.0) ml, P<0.001]. F-AM}E] [(39.2+6.1) min vs (68.4+£7.7) min, P<0.001] K43 B it ] [(6.3+0.1) d vs (13.5£0.2) d, P<
0.001] ¥ BEMR T IR, (HJR LKA i KB 3 2 T I [(8.61.2) K ws (4.0+1.1) IK, P<0.001]; PLHHIAR G HME 2
A1) B U VA A G 22 S B RS TR L (P>0.05) . PREHLRJLBADT 9~15 1, ¥ (12.3203) DA, WARILIKE %4
B I ShINHE) SR R BET Flynn PEZL RG22 S04 2475 0 (P>0.05) . Bl IAIHERS , PHALE L VAS ¥E4r M2 MEPS $E4014) i 2%
M3 (P<0.05). RJ5 1d, ZE4 VAS TPy [(4.6+1.0) 43 vs (6.920.9) 43, P<0.001] 3545 T-IT ik 2H , AT R I 1] 5 P2 VAS
Wy K MEPS PFop LB ZE RS L (P>0.05) . RIGAA80 A, MAEIrE AR . Firimanti ., 4% M & SCA i
ZRIGITFEL (P>0.05), B8 XLARmABIme, THEERS) . WidsE, [Fit] 2R g mEE RGBT LE
Jacob N BUFL-EAMEET, FARBIAG ., i, ERIH, Rk, AT 8JLE9rR HIkE.
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Kirschner wire fixation of Jacob type III lateral humeral condylar fracture by closed versus open reduction in children /
LIU Da—shan, SUN Yi—tian, DUAN Xiao—kun, CAO Zhi—hong, ZHOU Ji-ping, LIU Yong—qiang, WANG Hui—liang. Wendeng Orthopedic
Hospital of Shandong Province, Wethai, Shandong 264400, China

Abstract: [Objective| To evaluated clinical consequences of closed reduction and percutaneous Kirschner wire fixation of Jacob type
III lateral humeral condylar fracture (LHCF) in children. [Method] A retrospective research was conducted on 37 children who had Jacob
type III LHCF fixed with Kirschner wires in our hospital from December 2020 to August 2022. Based on preoperative communication be-
tween doctors and patients, 19 children received closed reduction and percutaneous Kirschner wire fixation (the CRPF group), while other
18 patients were treated by open reduction and internal fixation with Kirschner wire (the ORIF group). The documents regarding to perioper-
ative period, follow—up, and images were compared between the two groups. [Result] All patients in both groups had operation performed
successfully without any serious complications, such as neurological or vascular damage during the operation. The CRPF group proved sig-
nificantly superior to the ORIF group in terms of intraoperative bleeding [(11.3+£0.4) ml vs (67.9+2.0) ml, P<0.001], operation time [(39.2+
6.1) min vs (68.4+7.7) min, P<0.001], and hospital stay [(6.3+0.1) days vs (13.5+0.2) days, P<0.001], while the CRPF group consumed sig-
nificantly greater number of intraoperative fluoroscopy than the ORIF group [(8.6+1.2) times vs (4.0x1.1) times, P<0.001]. There was no sta-
tistically significant difference in time of postoperative external fixation time and incision healing grade between the two groups (P>0.05).
All patients in both groups were followed up for 9~15 months, with an average of (12.3+0.3) months. There were no statistically significant
differences in time to regain full weight—bearing activity and Flynn scale at the latest follow—up between the two groups of patients (P>
0.05). The VAS score and MEPS score significantly improved in both groups over time (P<0.05). The CRPF group was significantly better
than the ORIF group in VAS one day after surgery [(4.6+1.0) vs (6.9+0.9), P<0.001], despite of the fact that there was no statistically signifi-
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cant difference in VAS score and MEPS score between the two groups at the remaining time points (P>0.05). As for radiology, there was no

significant difference in fracture reduction quality, fracture healing time, carrying angle and SCA between the two groups (P>0.05), and all

children in both groups had fractures healed without any loosening or fracture of internal fixation at the latest follow—up. [ Conclusion]

Closed reduction and percutaneous Kirschner wire fixation of Jacob type III lateral humeral condylar fracture in children has the advantag-

es of shortening surgical time, minimizing bleeding, no need for incision, relieveing postoperative pain, and is beneficial for early recovery

of the fracture in children.

Key words: children, Jacob type III lateral humeral condylar fracture, percutaneous Kirschner wire fixation, closed reduction, open re-

duction and internal fixation
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Table 1. Comparison of preoperative general data between the

two groups
2yt i
w o e
PER (19, H4x) 9/10 8/10 0.925
Y (%, 7 £5) 8.5+0.4 8.0+0.4 0.525
BMI (kg/m’, X +s) 22.2+1.3 22.4%1.5 0.676
SIS (11, R/ 13/6 12/6 0.732
HAT (1, A247) 11/8 10/8 0.872
PG EFARMIE] (d, x+5)  3.1x1.1 3.0+1.1 0.649
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S AR IS . PITE B SN
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BRHIC R s 1g, Th: KJF 6 ] X KRR ESMUBRE I B EA S, BUB e,

Figure 1. A 5 years and 8 months boy received percutaneous Kirschner wire fixation for Jacob type III right lateral humeral condylar frac-

ture caused by a fall. 1a, 1b: Preoperative anteroposterior and lateral X-rays showed fractures of the humerus lateral condyle, with obvi-

ous displacement and inversion of the fracture fragment; lc, 1d: Intraoperative view of percutaneous Kirschner wire fixation; le, 1f: Post-

operative X—ray showed satisfactory alignment, and the anatomic relationship of the lateral humerus condyle restored; 1g, 1h: X rays 6

weeks after surgery revealed bony healing of the fracture after Kirschner wires removed.
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2.1 FEIFARBFEN

PIALE LIRS T AR, R oM g
PEE I AE, B TFARIBER LR 2. &R R
it TR S B I /N T, ARSI
KB Z T (P<0.05), PI4LAIME %R &40
WESRIE 2R TIG 2 #E L (P>0.05) . 4l
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Table 2. Comparison of perioperative documents between the

two groups
- E2Y 34 e P
(n=19) (n=18)
ARHRIAE (ml, 7 +s) 11.3+0.4 67.9+2.0 <0.001
FARBHE] (min, % +s) 39.2+6.1 68.4+7.7 <0.001
ARHBEIEL (IR, 7 xs) 8.6+1.2 4.0+1.1 <0.001
ANE ] (d, % +5) 41.4+3.6 422432 0.342
Yo g (W, Bz 19/0/0 18/0/0 0.626
FEBERTIR] (d, 7 +5) 6.3+0.1 13.5+0.2 <0.001

22 [l

37 Bl LYARRE S, BEDIRTE] 9~15 A~ H,
(12.320.3) A, HEVIBORILER 3. WA EILE 40
TG SR Flynn PEA> LA 25 S T040 14 L (P>
0.05). BERFEIHERS, PIdlE L VAS W45 & MEPS
S ERAL (P<0.05). RJF 1d, ZHz4] VAS
I BB T I (P<0.05), FHiAsAH N I a] & w5 2
VAS W43 e MEPS 143 lL iR 22 R I g i24 5 L (P>
0.05). ZEARKMVINT, P o0 iR 24 5
Jegitarm L (P>0.05), FEUTIAME], 2852 2 kA ¢
OEE 1), R R AT 2 ], SRR RS
2R IR BRI S A TR .
2.3 ARV

PR GORILER 40 A WAL B 52 47 ot 2
T AA IR 2R R BE VTN, PR . SCA Fekiz:
SIGHEE X (P>0.05), &8 X LR /RMA ST
Yiih . GEAMAZAILE 1,

1666

®3 MARERHABILR

Table 3. Comparison of follow—up documents between the two

groups
- oy 3 M 1) ¢ Pl
(n=19) (n=18)
StaETG ] (), ©+s) 8.0+0.4  8.2+0.5 0.324
VAS P43 (4, & )
AR 71201 7.020.1  0.368
ARG 1d 46+1.0  6.9+09  <0.001
P NER | 2.8+0.1  2.9+02  0.220
F R/ ] 2.3+0.1 24+02  0.170
P <0.001 <0.001
MEPS 1143 (4, % +s)
AR 14H 71.1+4.6  72.9+3.4  0.808
ERICi] 90.5+3.9 91146  0.113
PH <0.001 <0.001
FRKBEDIT ROM (°, % +5)
e 50424  49+29 0211
J 138.7+6.8 1342455  0.582
Jiéris 829450 85749  0.395
JiEfm 85.8+2.9  87.0+3.6  0.401

KR Flynn PP (I, U/ B/AT/2%)  14/3/2/0 0 15/2/1/0 0.903

R4 REBERERBERLEER

Table 4. Comparison of postoperative imaging results between

two groups
Ze it it/

ol e
BT (1, 0/ R/2E) 15/4/0 14/4/0 0453
B @A (1, <6 JH/6~8 /=8 JE)  13/6/0 12/6/0  0.652
RIRBEVIHRAER (0, © 5) 11902  12.2+0.1  0.693
KRIUKBEVT SCA (°, T +5) 41.9+0.2  42.8+0.1  0.935

33 i

BB MR BT 2 0 T 2% e m i 2 LE, B
T PRI T AL FE W AR« B /NS LA R o3 Wl v 4 i
Wi AN Z R HE 2 ) T S 380, BB T ez fil it
17, A3 e ) b o R SR T g LR T
BT, TSR A MR R LR Y
R, BT & A N A RE AR L E B
B bl LB REE MR E TR T R R R
B TRk e, BETIG K LA Milch 4354 17
Hl Jacob 434 ' FFR . HP Jacob DA ¥4 B FEREE K
WA, IR T LK. Jacob /3 FUARYE LS HT
SYESTREER LHCF 438 T 5, Hirh JacobIIT #4-H 4y



o532 4% 0 18 1
202449

TSRS
Orthopedic Journal of China

Vol.32,No.18
Sep.2024

AL, WAEMRE TS, , J& T Salter—Harris
HH B IV A N E . A RN RE SR RING
TR ENRORAME, BaFEEITAGS . B
SRS HMBHIAEIE A, T LAY H
AE Y LA, VIO A7 N AR PR T A B AR
1T LR AL AR 2 B AEHESS, EAR P
B B AT R, XIS e B 1l v
N, MBI R A SNSRI b2 n
XTERAL BT, o KA, RECRHER MK
"o Pace % " IH Jacob I BYHHr AR J5 A A1 &R 24
1.4%. MEEFBREFHARNERE, fA¥F08, /)
BRI IFEARRE &, PR, WaT LU e
B R e v R B2 A5 O, L I e T S
RO  EA FR B R AT B G L fE C B
B X ZHLAY AT B T X B AT R, RERSHERR B
BITWR OGN, HEATREE , TEPRIELE 4 S 2
S EIE, AT A GRS I TR 112 1 A B IR
REEAIG ML A5 Fih 2 451 405 RN UT) 11 JRR L () K AR Y e ATk,
25 R ST N E AR TR EAT I8 A A /N . SR e 45
Post, g KRB BRI . JWH s = s bt
HEM, SEEVIHECT AR, SE 5N
FEARFAREHAE . TTE /N i, ARG
P MaRas =l v [REH A SR AL [ 48 Ak
HAMRE TR, KB IRET N [ A0 N T &0
A, B ZIRFAR, Rk Een e,

ARFFAEE S (1) LA/ i
A BARJEKE R, RIEE BT R, TR
RAEBERLA s (2) R4 VAS PFr el s #a A P
MRS R, MAZREARITFEN; (3) K55
W IE E S E AL N E E X JLEE Jacob TN fifH ZMiR
HITIEYT A ERIIEITRCR . (B E AL [ e
ARA PR EEIHEFZ, KA Es . ik
H/ANKIFE NG, e RAaZimaets, H
2oyt ARV, X BB 0 A 19 o i s K
SO, 22 B ST NI E R T ARG S DI S AL N [
ARFAREEIE, HIEZ | I AEZFEN

2R LR, 2R 2R NI E ARVAYT Jacob THEYJiE
HAMRERER R . Rl . RERE R IFRAE
RO,

%

% 30k

(1] VB, il de, Xy, 45 . B 55 0G0 1 5l B e AT P
JAYT JLEE Jakob 1T BUIL B AMIE IR R LLBESE (0] . ThEB R
& AN BR 4R iR, 2023, 37 (8) : 952-957. DOIL: 10.7507/1002~

(2]

[3]

[4]

[5]

[6]

(7]

(8]

1892.202305017.

Sun XW, Ma HL, Liu F, et al. Clinical comparative study of ultra-
sound and arthrography assisted Kirschner wire internal fixation in
the treatment of Jakob type II humeral epicondyle fractures in chil-
dren [J] . Chinese Journal of Reparative and Reconstructive Sur-
gery, 2023, 37 (8) : 952-957. DOI: 10.7507/1002-1892.20230501
7.

AIE, XK, £ B ILE RN ALIE A AMIR A I BohE
HEZER) MRS AR50 0T (0] vh I 5 265 290K, 2021, 10
(6) : 437-442. DOL: 10.3969/j.issn.2095-252X.2021.06.007.

Zhu T, Liu TJ, Wang EB. MRI imaging analysis of cartilage hinge
continuity in children with minimally displaced humeral lateral
condylar fractures [J] . Chinese Journal of Bone and Joint, 2021, 10
(6) : 437-442. DOL: 10.3969/j.issn.2095-252X.2021.06.007.

FE AT, WISL, EORE, A LRI AR AT B s R iR T
1. SEHFAMER R, 2019 (3) = 291-293, 308. DOL: 10.3969/j.
issn.1671-2722.2019.03.011.

Wang ZF, Ming LG, Wang XD, et al. Clinical treatment of humeral
lateral condylar fractures in children []J] . Journal of Practical Hand
Surgery, 2019 (3) : 291-293, 308. DOI: 10.3969/}.issn.1671-2722.
2019.03.011.

B, Wik, THAE . VDT A2 04T 5 IR N E IR
7L LB AN T LU ()] . P R S SR R A,
2021, 36 (12) : 1242-1245. DOI: 10.7531/}.issn.1672-9935.2021.
12.003.

Luo XY, Chen XR, Wang JX. Comparison of open reduction hollow
nail and Kirschner wire internal fixation for the treatment of exter-
nal condylar fractures of the humerus in children [J] . Chinese Jour-
nal of Bone and Joint Injury, 2021, 36 (12) : 1242-1245. DOL:
10.7531/5.issn.1672-9935.2021.12.003.

TRALZE, R UL A MR T RORLEAIR YT (0] . P R
AN, 2012, 20 (18) : 1633-1637. DOI: 10.3977/j.issn.1005
-8478.2012.18.01.

Zhang 1], Ji SJ. Emphasizing the standardized treatment of humer-
al lateral condylar fractures [J] . Orthopedic Journal of China,
2012, 20 (18) : 1633-1637. DOI: 10.3977/}.issn.1005-8478.2012.
18.01.

Jakob R, Fowles JV, Rang M, et al. Observations concerning frac-
tures of the lateral humeral condyle in children [J] . J Bone Joint
Surg Br, 1975, 57 (4) : 430-436.

JEWER, £, DS, 5F BN SO AR Y LR R E AL
PR EY LA (0] BRI SRR, 2023, 31(23) 1 2136-
2141. DOI: 10.3977/}.issn.1005-8478.2023.23.05.

Hu XT, Wang LT, Li YN, et al. Comparison of endoscopic and
open reduction treatment for external condylar fractures of the hu-
merus in children [J] . Orthopedic Journal of China, 2023, 31 (23) :
2136-2141. DOIL: 10.3977/j.issn.1005-8478.2023.23.05.

AP, SRR, A sk . — WU T 52 A A I 5 3k 5 i
BOR B AT LN R BIE G T ik oM 3T )] . PEEIE
H, 2016, 28 (11) : 62— 65. DOI: CNKI:SUN:ZYZG.0.2016- 11—
030.

He YH, Guo YM, Li WQ. One stage open reduction and internal
fixation combined with lateral cuneiform osteotomy of the humerus

for the treatment of children with cubitus varus deformity com-

1667



324 18

I:F' Iﬂ%ﬁ/yl\f e \AL;\

Vol.32,No.18

202449 H Orthopedic Journal of China Sep.2024
bined with lateral condylar fracture of the humerus [J] . Journal of [16] FHmm, BPbR, 220, 45 L JLERE MBI S 1 F R &
Traditional Chinese Orthopedic Trauma, 2016, 28 (11) : 62-65. FEERIT (0] . P EBFIEAMEL 24 K, 2007, 15 (18) : 37-39. DOI:
DOI: CNKI: SUN: ZYZG.0.2016-11-030 10.3969/j.issn.1005-8478.2007.18.007.

(9]  RiEZ, MEE, 20, 55 . HEE A WEHRYT L AL E Qin JQ, Feng L, Li M, et al. Surgical and rehabilitation treatment
T AT RO J]- [ B AR b B, 2020, 26 (22) : of residual deformities after humeral lateral condyle fractures in
46-47. DOI: 10.15971/j.cnki.cmdi.2020.22.023. children [J] . Orthopedic Journal of China, 2007, 15 (18) : 37-39.
Wu HY, Tan LJ, Peng YB, et al. Efficacy analysis of closed reduc- DOI: 10.3969/j.issn.1005-8478.2007.18.007.
tion Kirschner wire treatment for type Il humeral epicondyle frac- [17] Milch H. Fractures and fracture dislocations of the hu— meral con-
tures in children [J] . China Medical Device Information, 2020, 26 dyle% [J].J Trauma, 1964, 4: 592-607.

(22) : 46-47. DOI: 10.15971/j.cnki.cmdi.2020.22.023. (18] ki, AF =14, ¥4, 25 . 3D FTENH AR TE JL 28 MR IH VLB 4

[10] 4%, AREZR, FhE . /NG T A0 o (R AT 152 1497 L FE Ja- ﬁ%%x@%ﬁﬁﬁwmﬂﬁﬁﬁ?*ﬂ“ﬂ@ﬁlm IR EREEEPS

cob IR B A MBLEH T B PRI 78 ] . ZEBBE 22, 2021, 42 (6) PiZRE, 2019, 34 (9) : 988-990. DOI: CNKL:SUN:GGJS.0.20
595-598. DOI: 10.3969/j.issn.1000-0399.2021.06.002. 19-09-033.
Jin R, Lin YD, Sun J. Clinical efficacy of small incision reduction Mi L, Fu SQ, Jiang GA, et al. The application of 3D printing tech-
and Kirschner wire fixation in the treatment of Jacob III type hu- nology in the surgery of secondary cubitus varus deformity caused
meral epicondyle fracture in children [J] . Anhui Medical Journal, by old humeral lateral condylar fracture in children [J] . Chinese
2021, 42 (6) : 595-598. DOI: 10.3969/}.issn.1000-0399.2021.06.0 Journal of Bone and Joint Injury, 2019, 34 (9) : 988-990. DOI:
02 CNKI: SUN: GGJS.0.2019-09-033.

[11] ZBi, &2, 9V, & UIFRE A S MG B A4 5 v [RAHE 2 [19] Pace JL, Arkader A, Sousa T, et al. Incidence, risk factors, and def-
VGYT JLE Song TR AEESMEEAT BOXT LUAIFSE [J] . IR/ LAR inition for nonunion in pediatric lateral condyle fractures [J] . J Pe-
By, 2022, 21 (6) : 540-545. DOI: 10.3969/j.issn.1001-6015.2 diatr Orthop, 2018, 38 (5) : €257-€261. DOI: 10.1097/BP0.00000
011.11.030. 00000001153.

Yuan Y, Guan ZY, Sun J, et al. Comparative study of open reduc- [20] Abzug JM, Dua K, Kozin SH, et al. Current concepts in the treat-
tion and closed reduction with percutaneous Kirschner wire fixa- ment of lateral condyle fractures in children [J] . J Am Acad Or-
tion for the treatment of Song I1I type humeral epicondyle fractures thop Surg, 2020, 28 (1) : €9—e19. DOI: 10.5435/JAAOS-D-17-
in children [J] . Journal of Clinical Pediatric Surgery, 2022, 21 (6) : 00815.

540-545. DOI: 10.3969/j.issn.1001-6015.2011.11.030. [21] Fhar, sRIZR, BXHE, 45 . Tk 0025 G 1A v IO [ e iRy T

[12] Flynn JC, Matthews JG, Benoit RL. Blind pinning of displaced su- BN UREE M AT 16 461 (] . b S B R, 2019
pracondylar fractures of the humerus in children. Sixteen years” ex- (4) : 61-63. DOI: CNKI:SUN:ZGZ(G.0.2019-04-017.
perience with long—term follow—up [J] . J Bone Joint Surg Am, Sun Q, Zhang XD, Zhao Y, et al. Treatment of 16 cases of flipped
1974, 56 (2) : 263-272. lateral condylar fractures of the humerus in children with manual

[13] Xk, =5, B, % . AR Jacob 43 B JLELBR IH M B & S MR reduction combined with closed Kirschner wire fixation [J] . Chi-
BIARJGIRENISY [1] . hAe/NLAMEER i, 2018, 39 (2) : 137- nese Journal of Traditional Medical Traumatology & Orthopedics,
140. DOI: 10.3760/cma.j.issn.0253-3006.2018.02.013. 2019 (4) : 61-63. DOI: CNKI:SUN:ZGZG.0.2019-04-017
Liu Y, Yuan Y, Yao J, et al. Postoperative functional study on old [22] J&#fH . MEELSVITFEAN N IE Z 16T 3 a8k Ea i
humeral epicondyle fractures in children with different Jacob clas- JUPR A HERR K S ThRERG 2 ()] . BRI 53677, 2021, 32
sifications [J] . Chinese Journal of Pediatric Surgery, 2018, 39 (2) : (12):1921-1922.

137-140. DOI: 10.3760/cma.].issn.0253-3006.2018.02.013. Fan XW. The impact of closed reduction and open reduction inter-

[14] WEEK, B Bk, 224, 45 . /NUD R A v BRAEF Y e iRy Lk nal fixation treatment on the recovery process and joint function of

A ANERE T (D] PR RR 2R AR, 2023, 26 (1) : 78-82. DOL: children with humeral supracondylar fractures [J] . Modern Diagno-
10.3969/j.issn.1008-0287.2023.01.024. sis and Treatment, 2021, 32 (12) : 1921-1922.
Mo XY, Huang YB, Jiang Q, et al. Small incision reduction and [23] M Ihas, MRS, sk, 45 . RN E ey JLEE 12 Ik
Kirschner wire internal fixation for the treatment of humeral lateral B MR IH BT YT AL LRER [J] . IR IR B R4, 2023, 26 (3) -
condylar fractures in children [J] . Journal of Clinical Orthopedics, 365-369. DOI: 10.3969/}.issn.1008-0287.2023.03.020.
2023, 26 (1) : 78-82. DOI: 10.3969/}.issn.1008-0287.2023.01.024. Yang HZ, Chen W], Zhang SC, et al. Comparison of therapeutic ef-

[15] SR . /N LB SIMER TIT 284 -7 g FH 6 2 4 1 v 52 A7 e ER P9 fects of two types of internal fixation in the treatment of old frac-

[ TRYT AR [0] . I IR B2 2= 5% 5 52 %, 2018, 3 (25) = 77—
78. DOI: 10.19347/j.cnki.2096-1413.201825037.

Qiang B. The effect of using reverse compression method for reduc-
tion and internal fixation with Kirschner wire in the treatment of
type Il humeral epicondyle fractures in children [J] . Clinical Re-
search and Practice, 2018, 3 (25) : 77-78. DOI: 10.19347/j.cnki.20
96-1413.201825037.

1668

tures of the lateral condyle of the humerus in children within 12

weeks [J] . Journal of Clinical Orthopedics, 2023, 26 (3) : 365—
369. DOI: 10.3969/}.issn.1008-0287.2023.03.020.

(i - 2024-04-30 {111 : 2024-06-21)

(FATPRLR o 220, i, BigR)

GRS ERA)



