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Abstract

Objective: To compare the security of exposed versus buried Kirschner wires fixation in the treat-
ment of lateral humeral condyle fractures in children. Methods: A systematic search was conducted
in China National Knowledge Internet, Wanfang, VIP, PubMed, Cochrane library and Web of Science
database from inception to December 2024. Studies comparing exposed and buried Kirschner wires
in the treatment of lateral humeral condyle fractures in children were included. Outcome measures
included and excluded by a set of inclusion and exclusion criteria and evaluated for their quality.
The incidence of adverse events, postoperative infection rate, non-union/delayed union rate, un-
planned re-operation rate, Kirschner wires removal time, and excellent elbow joint function rate
were extracted and analyzed using software RevMan5.3. Results: 7 studies involving 738 patients
were included, with 288 patients in the exposed group and 450 patients in the buried group. The
infection rate in buried group was significantly lower than that in exposed group [OR = 0.48, 95%CI
(0.29, 0.78), P = 0.003] according to the meta analysis. Buried Kirschner wires exhibit prolonged
retention time in the body [OR = 19.11, 95%CI (4.38, 33.84), P = 0.01]. There was no variation in the
incidence of adverse events, non-union/delayed union rate, unplanned re-operation rate, and el-
bow joint function between the two groups (P > 0.05). Conclusion: For lateral humeral condyle frac-
tures, buried Kirschner wires had a lower infection rate than exposed, Kirschner wires exhibit pro-
longed retention time in the body and did not need additional plaster fixation is required after re-
moval. Furthermore, buried Kirschner wires can improve the comfort of children and facilitate
postoperative care.
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K4t (Kirschner wire), ik (bury, buries, buried).
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Table 1. Basic information of the included literature
F 1. AATEHERER
N T PeAkm  WEIEUA PERCH/ ) e apair ym@%
N R@ma W REHA M () (NOS)iF4y
Chan % 2011 BIEE o 75 33 42 23/10 24/18 7 5
Soumen % 2012 BIEE SEE S 235 41 194 26/15 122/72 45 4
M. Ormsby % 2016 Wit JEEH 124 64 60 39721 42/22 5.17 5
Prasad & 2018 ARENE BIEE 50 25 25 22/3  15/10 3 6
REEE 2020 BlEE 74 35 39 - - 32 4
S 2021 EmitE 100 50 50 29721  26/24 3 6
Sahoo %% 2022 BB BN 80 40 40  26/14  21/19 3 7
Table 2. Overview of outcome measures
2. tERERIER
ENETEES FAEEGEEES FETREFAR . B RAR S I RRE
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Soumen %% 2012 7 4 4 2 2 0 14 - 31 -
M. Ormsby %5 2016 9 8 0 1 1 2 - - 14 -
Prasad & 2018 3 7 0 0 0 0 - - 16 0
S 2020 1 8 1 0 1 0 2 0 4 -
W DRSS 2021 5 6 0 0 - - - - 7 4
Sahoo %% 2022 7 15 0 0 0 4 - - - -
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Figure 1. Flow chat of literature screening
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7 U FLAR[10] [12]-[ 1713504508 T JLE BB MR BT ARG R G5, Horh #2449 #1(17.01%), HHjE
432 B(7.11%) . JWFFCIR LT FAEP = 0.3, 12 = 17%), {3 F [ & RS AR RHEAT 00 45 9% W,
AHEE T 50 IRAEH 2 FR 41, oo IR B2 AR S5 L 28 4 2 MK [OR = 0.48, 95%C1 (0.29, 0.78), P = 0.003] (/4] 2)

TEREHEBA R REA Odds Ratio Odds Ratio

Study or Subgroup _ Events  Total Events Total Weight M-H. Fixed, 95% CI M-H. Fixed. 95% CI
chan 2011 0 42 1 33 35% 0.25[0.01,6.46] * g
Soumen 2012 7 194 4 41 13.6% 0.35([0.10,1.24] ¢
Ormsby 2016 g 60 8 64 141% 1.24[0.44,3.44]
Prasad 2018 3 25 7 25 13.2% 0.35[0.08,1.55] *
28 2020 1 39 8 35 17.6% 0.09[0.01,075) ¥
ShEZE 2021 5 50 6 50 11.5% 0.81[0.23,2.87]
Sahoo 2022 7 40 15 40 26.5% 0.35[0.13,1.00] ¢ =
Total (95% Cl) 450 288 100.0%  0.48[0.29,0.78] —~l—
Total events 32 49

i 2 - = 12 = t t t }
Heterogeneity: Chi2=7.25,df=6 (P=0.30); P =17% 02 05 1 ; 5

Test for overall effect: Z=2.94 (P =0.003)
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Figure 2. Forest plots of postoperative infection rates in the exposed and buried groups of Kirschner wires
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BN RERIAT 0 dT . G5 REIR, WATEAR R AR AR T H LS T %2 7 [OR = 1.37, 95%CI (0.56, 3.36),

P =0.50] (& 3)-

TEREHERE  EREREA 0dds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI
chan 2011 0 42 3 33 6.2% 0.10([0.01,2.06] ¢
Soumen 2012 58 194 6 41 16.2% 2.49[0.99, 6.24] >
Ormshy 2016 24 60 1 64 16.7% 3.21[1.40, 7.36) = —+F
Prasad 2018 19 25 7 25 141% 8.14[2.29, 28.90] —F
£ 2020 9 39 8 35 15.2% 1.01[0.34,3.00] ¢ >
SHEEE 2021 12 50 10 50 16.0% 1.26[0.49, 3.26] >
Sahoo 2022 7 40 19 40 15.6% 0.23[0.08,065
Total (95% Cl) 450 288 100.0% 1.37 [0.56, 3.36] | e —————
Total events 129 64
Heterogeneity: Tau?= 1.08; Chi?= 27.58, df= 6 (P = 0.0001); = 78% 0=s 017 115
Test for overall effect: Z= 0.68 (P = 0.50) ﬁ&%.]‘ﬂﬁéﬂ ﬁ[&&«’él‘%ﬁzﬂ

Figure 3. Forest plots of adverse event rates in the exposed and buried groups of Kirschner wires
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TLRAHERA  ERARBA Odds Ratio Odds Ratio
Study or Subgroup _ Events  Total Events Total Weight M-H. Fixed, 95% CI M-H. Fixed, 95% CI
Prasad 2018 25 25 25 25 Not estimable
[=1 "
285 2020 39 39 35 35 Not estimable
ST 2021 48 50 47 50 100.0%  1.53[0.24,9.59)] *l—
Sahoo 2022 40 40 40 40 Not estimable
Total (95% CI) 154 150 100.0% 1.53 [0.24, 9.59]
Total events 152 147

Heterogeneity: Not applicable
Test for overall effect: Z=0.46 (P = 0.65)
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Figure 4. Forest plots of excellent and good rates of elbow function in the exposed and buried groups of Kirschner wires
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B, e IREH B ERA1IE 288 . AWEFCIAI LA (P =0.56, 1P =0%), (] [ € N AR R BEAT 708 . SRR
B, PR TE v I AR T RAEAR G IR A/ A A R T H LG4 2 5 [OR = 0.62, 95%CI (0.16,
2.37), P =0.49] (& 5).

TOREHERA IR REA Odds Ratio Odds Ratio

Study or Subgroup _ Events _ Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
chan 2011 0 42 0 33 Not estimable
Soumen 2012 4 194 2 41 62.4% 0.41[0.07,2.32] ¢ |
Ormsby 2016 0 60 1 64 27.8% 0.35[0.01,8.76] * bl
Prasad 2018 0 25 0 25 Not estimable
2 2020 1 39 0 35 9.8% 2.77[0.11,70.14] b
SEEENE 2021 0 50 0 50 Not estimable
Sahoo 2022 0 40 0 40 Not estimable
Total (95% Cl) 450 288 100.0%  0.62[0.16, 2.37] e ——
Total events 5 3

ity' Chi?= = = 2= } } } } } }
Heterogeneity: Chi=1.16, df= 2 (P = 0.56); I’'=0% 01 02 0s 1 5 : 10

Test for overall effect: Z= 0.69 (P = 0.49) WEAHERA A REA

Figure 5. Forest plots of delayed union/nonunion rates in the exposed and buried groups of Kirschner wires
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AT T REBEFE[10] [12]-[ 1714038 7 LE L& MR E SR G AETHRIFE RS, S8 3k 450 i, 25
L 288 Bl SAFTIEI S B ME(P = 0.48, 12 =0%), 8 [ € ROV AE A R 4T 40 4. PRALAEARTHRITR R %
TS24 % 7 [OR = 0.49, 95%CI (0.15, 1.62), P = 0.24] (/] 6).

TOIRAHHEGRA LR BREA Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
chan 2011 0 42 0 33 Not estimable
Soumen 2012 2 194 0 41 10.6% 1.08[0.05,622387] >
Ormsby 2016 1 60 2 64 248% 0.53[0.05,5.95] ¢ -
Prasad 2018 0 25 0 25 Not estimable
28y 2020 1 39 0 35  6.6% 2.77[0.11,70.14] +
ShpzyE 2021 0 50 0 50 Not estimable
Sahoo 2022 0 40 4 40 58.0% 0.10[0.01,1.92) «—=
Total (95% Cl) 450 288 100.0%  0.49[0.15, 1.62] ———
Total events 4 6

ity: Chi2= = = 2= } t } t
Heterogeneity: Chi?=2.47, df=3 (P=0.48); 1?’=0% 005 ) : 20

Test for overall effect: Z=1.17 (P=0.24) AR A R

Figure 6. Forest plot of unplanned re-operation rates in the exposed and buried groups of Kirschner wires
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PN 3 ARBEFE[10] [13] [14]303E T )L SMRE SR S5 5 IREH R BRI [A], 354 — % 150 4], 2
TR I 154 . BB T IAAEAE B B S B E(P < 0.00001, 12 = 99%), A% FHBEAL RS BRI HEAT 70 b7 45 S 2
TN, T EE A PRER I TR B B LT ZA[OR = 19.11, 95% CI (4.38, 33.84), P=0.01] (4 7).

70 IR ISR R Mean Difference Mean Difference

Study or Subgroup _Mean _SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% ClI

Ormsby 2016 4484 6.05 60 2869 6.88 64 334% 16.15[13.87,18.43] bt

SN 2021 51.26 234 50 4539 242 50 336% 5.871[4.94,6.80] '

Sahoo 2022 752 927 40 3962 6.49 40 33.0% 35.58([32.07,39.09 -

Total (95% Cl) 150 154 100.0% 19.11[4.38, 33.84] il
Heterogeneity: Tau2= 167.92; Chi2= 301.79, df= 2 (P < 0.00001); 12= 99% 50 _2‘5 t 2=5 5:0
Test for overall effect: Z=2.54 (P = 0.01) AR A R

Figure 7. Forest plot of the time of Kirschner wires remove in the exposed and buried groups
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PR GF (0 o IRET AR S, RIS G, S BULIRBER:, P23 T 800 A 28 tH R [10] [11]. T 52
A 5 B 76 B2 IRAMAL s AE T 0T DALZE T TS U, 8 e IR AR BRI USE, 7)) PR A AR LSRR B AR
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BN, W B B FRAE B AN R s v ECAT MR EE B R0 2 £ DA e AT BB SR FR AE MR
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3~4 T2k IREE, BRI SR A W SR A WA I B i A1, TRE R A B @AM E € 2 F[21]. e
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REFBEHLS 2R BIE 2, MT)LEEE M, FATEUCK b IREH B, —J7
A DA JE G AR, 3 — D7 7 (84 B, e i) LETiE g, M EEE R ] DUE SR =B 3T
A ER R, BRI SME IR T

DOI: 10.12677/jcpm.2025.44445 282 s PRAN 1 [ 2%


https://doi.org/10.12677/jcpm.2025.44445

4.1. EREESEY. REHEERTE

A TR A RN N FOHE R AR HE AT 038, 383 SR BT = VP T B R a3 XU 20 HT DR IE T 45 SR 31
St HEH, BTN IS TG SR FE bR ) LB I MR BT A S I AR 2 i s B Gy B A i (R R . AR
WHALSLONN 7 TR ST, Bl BB AL, UEHE S MK T RENL IR AL, %45 SR T e /= — e s .
RS R BRBIE F o S, AR R B, BRAMAS RS R A2 28 (78%) MR EH I [R] (99%), >50%, K
FABENUE AR, DAFAIESS R AR e MR A SE k. bAh, I S R MR 4L AT T B b, R B
1E£Bx M. Ormsby SE[10]/WF 05, oa IREH 2 Fe 4 5 3 AL AE R BT B () o Ge 2 22 57, IX ] B Eh T BTl
N HISCHERE > B35 R BERE 7t Sk = 50 m T B IR T . BRI, AR TR ETEAREA. 2k
WX FE RS0 SHAE S BUAE TR A IR (Rt 9 45

4.2. JIERSEBMEXFRARHEX

0 ERAT A 5% 00 2 PR BB — TR . B, T LE LB AMIRE I, e IREH AR
TAZHLEFRELEZRIGE, X T B RAZE UL 5 5 5 = S R SR [ AR IZ BT T U
XER R, AN T H T REAGE, B SR ST, AT REX B T4 RAFAE R A 7T R] BE i PR R
RIS % 4L, RGN SRR AMAL, RJFERARTER, HIREERN R
IR RE K. TP RS R AR AR TFARE, RTIIRMR R, ERE &/ AT ERET
ZRIGFE o AN, WILEFFIENE R B TR, AR R AL A S8 Rt 3047 ) LE R
B AMERE T E -

&5k

[1] Jacobsen, M.G. and Andersen, M.J. (2022) Current Concepts in Pediatric Lateral Humeral Condyle Fractures. Ugeskrift
for Leeger, 184, V12200939.

[2] Tan, S.H.S., Dartnell, J., Lim, A.K.S. and Hui, J.H. (2018) Paediatric Lateral Condyle Fractures: A Systematic Review.
Archives of Orthopaedic and Trauma Surgery, 138, 809-817. https://doi.org/10.1007/s00402-018-2920-2

[3]1 Lieber, J., Dietzel, M., Tsiflikas, 1., Schifer, J., Kirschner, H.-J. and Fuchs, J. (2019) Treatment Principles and Outcome
after Fractures of the Lateral Humeral Condyle in Children. Der Unfallchirurg, 122, 345-352.
https://doi.org/10.1007/s00113-019-0605-0

[4] Aibara, N., Takagi, T. and Seki, A. (2022) Late Displacement after Lateral Condylar Fractures of the Humerus. Journal
of Shoulder and Elbow Surgery, 31, 2164-2168. https://doi.org/10.1016/j.jse.2022.06.003

[5] Bullmann, T., Stucki, C., Kaiser, N. and Ziebarth, K. (2024) Fractures of the Lateral Condyle of the Humerus in Children:
High Risk of Secondary Dislocation with Conservative Treatment. Die Unfallchirurgie, 127, 522-530.
https://doi.org/10.1007/s00113-024-01432-2

[6] Jakob, R., Fowles, J.V., Rang, M. and Kassab, M.T. (1975) Observations Concerning Fractures of the Lateral Humeral
Condyle in Children. The Journal of Bone and Joint Surgery. British Volume, 57, 430-436.
https://doi.org/10.1302/0301-620x.57b4.430

[71 Li, W.C. and Xu, R.J. (2012) Comparison of Kirschner Wires and AO Cannulated Screw Internal Fixation for Displaced
Lateral Humeral Condyle Fracture in Children. International Orthopaedics, 36, 1261-1266.
https://doi.org/10.1007/s00264-011-1452-y

[8] Bloom, T., Chen, L.Y. and Sabharwal, S. (2011) Biomechanical Analysis of Lateral Humeral Condyle Fracture Pinning.
Journal of Pediatric Orthopaedics, 31, 130-137. https://doi.org/10.1097/bpo.0b013e3182074c5b

[9] Wormald, J.C.R., Jain, A., Lloyd-Hughes, H., Gardiner, S. and Gardiner, M.D. (2017) A Systematic Review of the
Influence of Burying or Not Burying Kirschner Wires on Infection Rates Following Fixation of Upper Extremity Frac-
tures. Journal of Plastic, Reconstructive & Aesthetic Surgery, 70, 1298-1301. https://doi.org/10.1016/j.bjps.2017.06.036

[10] Ormsby, N.M., Walton, R.D.M., Robinson, S., Brookes-Fazakerly, S., Yuen Chang, F., McGonagle, L., et al. (2016)

Buried versus Unburied Kirschner Wires in the Management of Paediatric Lateral Condyle Elbow Fractures. Journal of
Pediatric Orthopaedics B, 25, 69-73. https://doi.org/10.1097/bpb.0000000000000226

DOI: 10.12677/jcpm.2025.44445 283 s PRAN 1 [ 2%


https://doi.org/10.12677/jcpm.2025.44445
https://doi.org/10.1007/s00402-018-2920-2
https://doi.org/10.1007/s00113-019-0605-0
https://doi.org/10.1016/j.jse.2022.06.003
https://doi.org/10.1007/s00113-024-01432-2
https://doi.org/10.1302/0301-620x.57b4.430
https://doi.org/10.1007/s00264-011-1452-y
https://doi.org/10.1097/bpo.0b013e3182074c5b
https://doi.org/10.1016/j.bjps.2017.06.036
https://doi.org/10.1097/bpb.0000000000000226

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

McGonagle, L., Elamin, S. and Wright, D. (2012) Buried or Unburied K-Wires for Lateral Condyle Elbow Fractures.
The Annals of The Royal College of Surgeons of England, 94, 513-516.
https://doi.org/10.1308/003588412x13171221592375

Das De, S., Bae, D.S. and Waters, P.M. (2012) Displaced Humeral Lateral Condyle Fractures in Children: Should We
Bury the Pins? Journal of Pediatric Orthopaedics, 32, 573-578. https://doi.org/10.1097/bpo.0b013e318263a25f

Sahoo, M.M., Sahoo, U.S. and Jena, M. (2021) Exposed versus Buried K-Wire Fixation in Paediatric Lateral Condyle
Humerus Fractures: Preliminary Communication of a Prospective Comparative Study. Journal of Pediatric Orthopaedics
B, 31, 281-288. https://doi.org/10.1097/bpb.0000000000000880

EENE, TIREY, BB, RS K BIT /N ILIEH FATIRIE RHE TELT]. A ARER 5, 2021,
ek, JIECRS, ERFOL. Bk IE N BT N LR B SN ERE S I R B AT )]. BAREE A, 2021
27(30): 118-119.

S, SR, B, S UROUF SN T S B R TS T MU, TLPIBEZG, 2020, 55(11):
1607-1608.

Prasad, A., Mishra, P., Aggarwal, A.N., Chadha, M., Pandey, R. and Anshuman, R. (2018) Exposed versus Buried
Kirschner Wires Used in Displaced Pediatric Fractures of Lateral Condyle of Humerus. Indian Journal of Orthopaedics,
52, 548-553. https://doi.org/10.4103/ortho.ijortho_295_17

Chan, L.W.M. and Siow, H.M. (2011) Exposed versus Buried Wires for Fixation of Lateral Humeral Condyle Fractures
in Children: A Comparison of Safety and Efficacy. Journal of Children’s Orthopaedics, 5, 329-333.
https://doi.org/10.1007/s11832-011-0358-y

Stang, A. (2010) Critical Evaluation of the Newcastle-Ottawa Scale for the Assessment of the Quality of Nonrandomized
Studies in Meta-Analyses. European Journal of Epidemiology, 25, 603-605. https://doi.org/10.1007/s10654-010-9491-z
Cardona, J.I., Riddle, E. and Kumar, S.J. (2002) Displaced Fractures of the Lateral Humeral Condyle: Criteria for Implant
Removal. Journal of Pediatric Orthopaedics, 22, 194-197. https://doi.org/10.1097/01241398-200203000-00012
Thomas, D.P., Howard, A.W., Cole, W.G. and Hedden, D.M. (2001) Three Weeks of Kirschner Wire Fixation for Dis-
placed Lateral Condylar Fractures of the Humerus in Children. Journal of Pediatric Orthopaedics, 21, 565-569.
https://doi.org/10.1097/01241398-200109000-00002

Sorenson, S.M. and Hennrikus, W. (2015) Pain during Office Removal of K-Wires from the Elbow in Children. Journal
of Pediatric Orthopaedics, 35, 341-344. https://doi.org/10.1097/bpo.0000000000000269

DOI: 10.12677/jcpm.2025.44445 284 s PRAN 1 [ 2%


https://doi.org/10.12677/jcpm.2025.44445
https://doi.org/10.1308/003588412x13171221592375
https://doi.org/10.1097/bpo.0b013e318263a25f
https://doi.org/10.1097/bpb.0000000000000880
https://doi.org/10.4103/ortho.ijortho_295_17
https://doi.org/10.1007/s11832-011-0358-y
https://doi.org/10.1007/s10654-010-9491-z
https://doi.org/10.1097/01241398-200203000-00012
https://doi.org/10.1097/01241398-200109000-00002
https://doi.org/10.1097/bpo.0000000000000269

	儿童肱骨外髁骨折克氏针处理方式的Meta分析：暴露与埋藏？
	摘  要
	关键词
	A Meta Analysis of Kirschner Wires in Children with Lateral Humeral Condyle Fractures: Be Exposed or Buried?
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 文献检索策略
	2.2. 纳入和排除标准
	2.3. 数据提取
	2.4. 文献质量评价
	2.5. 统计学处理

	3. 结果
	3.1. 文献检索结果
	3.2. Meta分析结果
	3.2.1. 感染率
	3.2.2. 不良事件发生率
	3.2.3. 肘关节功能优良率
	3.2.4. 延迟愈合/不愈合率
	3.2.5. 非计划再手术率
	3.2.6. 拔针时间

	3.3. 文献偏倚

	4. 讨论
	4.1. 证据真实性、质量评估及不足
	4.2. 对临床实践的意义和研究的意义

	参考文献

