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Kirschner wire versus headless screw for internal fixation of humeral capitellar fracture in adolescents // YAO Jie, JIA Guo—
qiang, SUN Jun, YUAN Yi, JIN Bin. Department of Orthopedics, Children’s Hospital, Anhui Medical University, Hefei 230051, China

Abstract: [Objective| To compare the clinical outcomes of open reduction and internal fixation (ORIF) with Kirschner wire versus
headless screw for humeral capitellar fractures in adolescents. [Methods| From September 2017 to April 2021, a total of 22 adolescents un-
derwent ORIF for capitellar fractures. According to preoperative doctor—patient communication, 12 patients had fracture fixed with Kirsch-
ner wire (KW) , while the other 10 patients were treated with headless screw (HS) . The clinical and imaging documents were compared be-
tween the two groups. [Results] All the patients were successfully operated on with no significant differences in operative time, incision
length, intraoperative blood loss, number of fluoroscopy and hospital stay between the two groups (P<0.05) , but the HS group got signifi-
cantly higher hospitalization cost than the KW group (P<0.05) . At the latest follow up lasted for (31.04+4.05) months on average, all the ad-
olescents in both groups got good appearance of elbow, without obvious varus deformity, and limitation of elbow flexion, and there were no
significantly differences in terms of Mayo and Quick—Dash score between the two groups (P<0.05) . Radiographically, there were no signifi-
cant differences in fracture reduction quality, radiographic fracture healing time, as well as the carrying angle and humeral-capitellar angle
measured on radiographs at the latest follow up between the two groups (P>0.05) . [Conclusion]| Both Kirschner wire and headless screw
used for internal fixation do achieve satisfactory clinical outcomes for humeral capitellar fractures in the adolescents

Key words: humeral capitellar fracture, adolescents, open reduction and internal fixation, Kirschner wire, headless screw

WAL /N R BT T BIG I R B, BRERAFERSGTT, BAURE 21TV
W, RAEG I 1%, HRZHOE IR i ) iz o BRI, AR/ Sk B AT DT S AL P T E Y
SN e ERTL N Skl A 268 DS Y FRINWIFHGEIAZ I, Hinsr i ke, i

Bryan—Morrey 4351 0 2017 4, P00 )L 2 B B
M AR, BN BT =8, 18
AR LA N RS, T8 Hhm ks kadr; I
B i/ N RO R E T 2 HX BT
BN 2N BEE /N B ITRIGYT EE R R R AR

DOI:10.3977/j.issn.1005-8478.2022.14.15
ABEETE : FEK A RFAEE I ETH (4155 :61976008)

ROFICER . Wik, AUFFEXT 22 FIF AL AL
BN KR S YN E AT VT AL N 2R, i6E
Hrp R

1 IlEPRFE#

PEE R WA, B AT LRI, 55 7 1) - /AN LB R, (FTE ) 13866728558 , (FL {54 ) ya0j1976@126.com

* BIEIEE AVA, ({54 sunjun500@aliyun.com
1318



5530 4 55 14 )
202247 H

TSRS
Orthopedic Journal of China

Vol.30,No.14
Jul.2022

L1 — Bkt

[MIEPE > B A BE 2017 4E 9 A—2021 4F 4 AUA
B /N kB AT LRI R L, 3t 22 BB LA
AWFFE, B E Nk BTN LA I A
T, R SGEBR TR e, AEI 11-15 % .
H/NkEwE RGN B R 17 2, Ll 14
%, AR LA /N B AR E, BT
BEE /NS B . AR R RV, 12 BlfT )
FEE A R GuIREREL), 10 FilF 738 ST 15 e
(HSRETAD) . PRZLRJLIER] . AF8S . B, it
ZFAREfH] . Bryan—Morrey 738U () 25 S5 ¥ oG8 T H24 7
SC(P>0.05) T, AHE I I BE R4S BE R Do HTAL
FI A LR @ I8 E FARAE W
1.2 FARI

FIA B LITERIR S SRR R AT VI E AT ARG
57 BBJLIBUNEMY , BB E ki, R . BUR
FT Kocher AMM A, K295 em,  FABL0 i {8 LA
JWLZ IRIRIBREA , FTFEIN ST, O B i
AMINERZH 2V S AP, R DI 5 ) N Sk B
Yo, AFHPHRNF R B, HEREITERRHS,
FHB R B a8 R R E T, EM M -E e
(VAR R E Sy =X = € 2 K1 D R VA VRV TV (= e eaeal |
AEHR AL, JHREB T, HEAAE, Ik
PR FTA 2~3 # 1.6 mm 5 2.0 mm ¢ [RAT [ 2 ;
HSLETZ NG T B A 3 mm S MRET . B24E5 .
1.3 P dEbR

HCASPAH T ARG O, 4% . FARESE, P1H
KEE . RrpRinat . SO, U0 @a 9o pe
P, ) Mayo PF43 1 Quick—DASH P43 PEAL R G
WIUIRENEOL S AT R A, AR BT R AL
Fite, ARIENL, RAEHENI<2 mm, 22HH
PrRFe =2 mm, & WK APE0 5P @A i)
ARWREVTES, &3 (carrying angle, CA) K&
Baumann ffi, XFRIEAEE LA (humeral-capitel-
lar angle, HCA) RPEHT-Z 5 b/ Nk HRZer I i o
L4 it

K SPSS 24.0 HAF A TG . R L
Xxsdon, DORMBRIEASAET, PHALE] LRk ST
FEA ¢ K PORMRAEIES MR, R .
THECFRER ] o R0 Fisher REARLL . 90008
WI2H 3R ] Mann—whitney U K3, P<0.05 K22 5
e -0

2 # R

2.1 IfRES

FrA LR ZE T AR, AR sLET4 1 %
OENSGRAT B 2T I /RN, RBERET, S5FE
WG, WIS R TALEE . IRPRYOR LR 1. M4
FAREIEL, PIOHREE . Rt . Sk, A6
KB 22 TG FE L (P>0.05), {HILET4]
AEpe e = T RET 4 (P<0.05) . AJ5 A
IR g s, RigEILmamgiietk, F§
TEalr . PRbR A BRSO RE R, SO 2 Bl EHE
WREBY, WA, HAEHEFEL.

x1 WARBILIEKRZBSIEER

- T ERAT A HESLETA P

(n=12) (n=10)
FAREHE (min, #+s) 58741121  64.38+12.84 0.284
YIOKE (em, x+s) 5.12+1.83 554193  0.607
Rk (ml, % ts) 31.54+12.73  36.67+15.60  0.405
RERE (K, x+s) 8.29+4.54 9324537 0.631

fEBE2RH (J1JC, x=+s) 1.1120.14 1.34£029  0.022

fEBEREL (d, x=s) 7.2242.39 7.06+2.45  0.158
Yo &5g (fl, Wiz/
12/0/0 11/0/0 ns
M)
KUK Mayo P43 (4,
95.51+1.17  94.62+3.31  0.391
g is)
KIKFEDT Q-DASH P-4
9.00+7.24 8.89+6.62  0.971
(ﬁ’, T +s)

A =
7#: ns: nonsense, JGHE X

LR A A (31.04+4.05) H . Kk
BETET TS LI SE T AN, TG % i Y A B
T, WICIFETT i B A2 . AR BES, P2
AT Mayo 3743 . Quick—DASH PE43AY9 22 R T84t
TR L (P>0.05),

22 BTG

PIULEB LRV 25 SR 36 20 RIGFAR Bon
HEFERENEEEITEN, BN IR R R
iKE] 100%, WdLRI2E R TG E X (P>0.05). &
WG A, WU 12 FNPIHR RS ST, W
A BB P AR A B 22 5 ESEEE L (P>
0.05). Ky 8 R, swlCE 4l BHrEsma 10 4,
B 12 FRT iR a G . BETT 8 R, MSLETA T
SERMA 9B, BfYE 12 JER S A . KV 8 JE A
12 AW A @A R E R LTSI EE X
(P>0.05), HHFFAERAU R, WHBE
LB AESIER @G KA. RKIKFEVIR, SOCE4
CA 1 HCA ¥R KT HSLETAL, (HMA S 7E IE

1319



5304 55 141
202247 H

T LSRR S
Orthopedic Journal of China

Vol.30,No.14
Jul.2022

WAHIE I N, PI4LESAZ M & CA il HCA 2518
GiitEE X (P>0.05) ., P4 LI TICH IR AE R G

RSB SE T RAF A R B . K AT 2 S 1]
LA 1.

Bl @&, B, 142 la RETIGL X 2R R /KR BTV EHT, M Bryan—Morrey 3BV AL 1b: A I B4 Hefs
i, RESMUEE  le, 1d: RJF 28 HIEMG X LAs B Bif, Src@s, BRI E RiF, Stz

®2 RABRERNBITHERSIER
SEIRETE HATA

i (n=12) (n=10) P

HIEN (6] (%) ] 0.841
i 11 (91.7) 9 (90.00)
R 1 (8.33) 1 (10.00)
7% 0 (0.00) 0 (0.00)

HirES [0 (%) ] 0.815
<8 JH 10 (83.33) 9 (90.00)
8~12 Ji 2 (16.67) 1 (10.00)
>12 J# 0 (0.00) 0 (0.00)

FKKEY] CA (°, xs) 8.51.2.34 7.59+2.47  0.383

AR HCA (°, x+s)  72.54+4.62  71.62+437  0.638

3 it i

AWESE 22 B84 ER I TR i 8 U a4, AR
KeFmEdraA, SR EP A B, 10 4
PRI E , 12 BT se IREF I E , RSk BT
EFE R AT . (1) SESLETH g e, FERCR
By (2) HSLFTAR LA R, Bl TIRBEE
I, EEHET; (3) CT BREgiriER, A
JERZ IR ZS [l I SKET . Kurtulmus 25 MY X 8 1] 7
IV BUIEE /N B PTIRET R E , A 2 BN O TE 3h
ZR, HEABE SRS T RGACR . Cutbush
LT 8 A R PR S A AT R T E WA T ARG AL
AL OIHRIHG BEALAE FERIGST | B E /N ks
YA R . Onay 55 ' IRY7IT L S AR TR,
XF 13 8 LAT VTS A7 3 [R AT BRSK BT Tl , B DS
1320

VAERL b, 2559 B, R, mr 1@, 22260,
DL EAFSE BARFEA RN, (HEERARR A LB /N R
PHIEITRCR B U . Ruchelsman 25 M X 16 1 jE & /)
ST R LA ST AT G i e A, RIKBETT
Mayo P43 92 73, AWF5E0Y 10 Bl J5 J7 A,
Mayo P-4 94.62 43, JTRUIL TR T AR . Heck
B S O A BB AR ECET IR YT 15 B R
F, KIKFEDTT Mayo ¥E43 90 43, Murthy %5 ' % 22
7 A AR SRR T Y U1 A T DI SR A ST Hh S 1)
BT A2, RKBEVI IR AN Z R . S A
S Ul S TR I N BT, AR T AR
HITTRL . ARG 3 FCAT [ 8 SR TC I8 /& Mayo 1438
J& Quick—-DASH PF43 53LET I 022 bk, FIRERRAS
WFFE A S5 F 4t FH 6152 2 55 00 1 B B /5 FEAME 2
BT RIENG . e RETLIE RN, (HATENARE
PR P RS B, 1 B TR P B 25 i OG5 T g

ARWFFAFAE—LE R BRYE, 128, FRREAR R e
ARSIV EYT, ARSI /N LA EIA, fEAEEsE
Wit% s Hk, FEAS/N, (0 22 61, HEFE7E R
B JEREXF 22 LB A R LR, VI E A 5
ERAET [ 5 RN P 2 S T 1 2 T b 2 240 mT 6 7 B /)
SRR VAT, JEBASAS N EMRCR . IR
HACTRAL, HESCETAL [ nT 58, R [ 4 e ik
Mo AT P E XA HOE I, [ e R 7 AR
ARWFFEIE o

[1]  Bryan RS, Morrey BF. Fractures of the distal humerus [M] . In Mor-
rey BF. The elbow and its disorders. Philadelphia: WB Saunders,



5530 4 55 14 ) P E B SRR Vol.30,No.14

202247 H Orthopedic Journal of China Jul.2022

1985: 302-399. validation [J] . Clin Rheumatol, 2019, 38 (11) : 3281-3287.

[2]  Murthy PG, Vuillermin C, Naqvi MN, et al. Capitellar fractures in [10] Beaton DE, Wright JG, Katz JN. Development of the QuickDASH:
children and adolescents: classification and early results of treat- comparison of three item—reduction approaches [J] . J Bone Joint
ment [J] . J Bone Joint Surg Am, 2017, 99 (15) : 1282-1290. Surg Am, 2005, 87 (5) : 1038-1046.

[3]  HWuH . /hkadrigyr v 1] . b EFIE NG, [11] Kurtulmus T, Saglam N, Saka G, et al. Posterior fixation of type 1V
2013, 21 (12) : 1206-1209. humeral capitellum fractures with fully threaded screws in adoles-

[4]  Carroll MJ, Athwal GS, King GJ, et al. Capitellar and trochlear frac- cents [J] . Eur ] Trauma Emerg Surg, 2014, 40 (3) : 379-385.
tures [J] . Hand Clin, 2015, 31 (4) : 615-630. [12] Cutbush K, Andrews S, Siddiqui N, et al. Capitellar fractures—is

[5] Ballesteros JR, Garcia TR, Garcia ER, et al. The anterior limited open reduction and internal fixation necessary [J] . J Orthop Trau-
approach of the elbow for the treatment of capitellum and trochlea ma, 2015, 29 (1) : 50-53.
fractures: surgical technique and clinical experience in eight cases [13] Onay T, Giimiistas SA, Baykan SE, et al. Mid— term and long—
[J]. Injury, 2020, 51 (Suppl 1) : S103-S111. term functional and radiographic results of 13 surgically treated ad-

[6] Chang AL, Dieterich JD, DiPrinzio EV, et al. Surgical approach olescent capitellum fractures [J] . J Pediatr Orthop, 2018, 38 (8) :
and internal fixation techniques for intra—articular distal humerus e424-e428.
fracture with coronal shear capitellar fracture [J] . Tech Hand Up [14] Ruchelsman DE, Tejwani NC, Kwon YW, etal. Open reduc tion and
Extrem Surg, 2020, 25 (1) : 25-29. internal fixation of capitellar fractures with headless screws [J] . J

[7] Lamas C, Grau A, Almenara M, et al. Coronal shear fractures of Bone Joint Surg Am, 2008, 90 (6) : 1321-1329.
the capitellum and trochlea: interobserver variability in classifying [15] Heck S, Zilleken C, Pennig D, et al. Reconstruction of radial capi-
the fracture and the need for a computed tomography scan for the tellar fractures using fine— threaded implants (FFS) [J] . Injury,
correct surgical planning [J] . JSES Int, 2020, 5 (2) : 314-319. 2012, 43 (2): 164-168.

[8]  Longo UG, Franceschi F, Loppini M, et al. Rating systems for eval- [16] HEBAS, e, EAUE, 5 . R FARA IS IEE /N B 3T
uation of the elbow [J]. Br Med Bull, 2008, 87 (1) : 131-161. PITRL LA [T ], o ERIE AR, 2018, 26 (10) : 865-869.

[9]  CaoS, Zhou R, Zhou H, et al. Reliability and validity of simplified (ki :2021-10-01 &[] : 2022-03-17)
Chinese version of Quick Disabilities of the Arm, Shoulder, and (FATPE R R REE)
Hand (QuickDASH) questionnaire: cross— cultural adaptation and (ARt 335515

S - AR - S
KT (PREBHESMEEE) RIFTPFHLL A

RIS G R R, Rgs T E K BEST ARG A RAERE, )z 8l a R AR N B S AR, AFF
ANIE BRI AR BRVEE R, ORI TEA RIS )y . AME AR B, JFEh SR RA P 2 2y, ke B
A 5ot (hEBIEIMIRE) AL RE. RIS ANRE, ITERam i, shlSHRmirnkg Lir.

SO B R RAOCIGIR . B . 3 20 BabOre By TR TR 10 4R b, B HRER, st A 5 34 m]
48 o ATEA G2 RPN EH R R . ATTEAR PR RS (hup//jxwk.ijournal.en) TEAFEBUAIMBIER, HEIF
INTEFTAE LA TS, H PDF SCHF, EAAEATIE TR jxwkxms@126.com, FEMAE . Fif iR i Lol ik, 1
Ty R W TP AR

PECTAE AR IEE, DA TAESTEARTIRE FAMEMEE, & RERMNSEH, K UENPFURE . SC8R M TR
YEREBEEA , BRI R 2 01 232 DL

(hEBIEAMIE) Fi il
2021 4£ 1 30 H

1321



