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Distraction Osteogenesis Combined with a Plate to Treat
Brachymetacarpia

Midum Jegal, M.D., Hyo Kon Kim, M.D., Sung Han Ha, M.D., and Gi Jun Lee, M.D.”
Department of Orthopaedic Surgery, MS Jaegeon Hospital, Daegu, Korea

The treatment of a brachymetacarpia using conventional distraction osteogenesis requires holding an external fixator following distraction
for stability, which causes prolonged discomfort that adversely affects the patient’s daily activities. This paper reports a case of a 20-year-
old male of brachymetacarpia treated with distraction osteogenesis combined with a plate reducing the period of an external fixator,
allowing rapid return to the daily activities, and presenting good clinical results.

Key words: brachymetacarpia, distraction osteogenesis, external fixators, plate
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Figure 1. A 20-year-old male with a brachymetacarpia of the left 3rd and right 4th fingers. (A, B) Preoperative photographs during extension and
flexion, (C) preoperative radiograph.

Figure 2. The external fixator and plate
was prepared (A), and installed directly on
the metacarpal bone (B).
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Figure 3. (A) Postoperative radiograph, (B) callotasis at postoperative 4 weeks. (C) At postoperative 7 weeks, callus formation was visible. (D, E) The
proximal screws were inserted and the external fixator was removed at the same time. (F) At 12 weeks, slight bowing was observed in the metacarpal
bone.

Figure 4. (A, B) Postoperative radiograph
and photograph 1 year after the initial
surgery.

YT ZS £UET o T FEW 92 7K F Aot 91 W AR AL Y AolH 2BAE B BEHEE AA
A7 3 E AES WP lth S T ONUA MDA SHITE Sd 1A AR B WA ARIeIA F430] 2
) 530 2P0l F¥ DA UL AL AL L 3L U BT AP AUt 2202 AT 3



Iz

-
5 pin—track

1

=

g

MldumJegal’ et al

9] 11.5 mm
29% (39,65
65—51.15 mm)E kR
QI =] ATt =

A3l
T
o

.

3%

I

A=
=

Ao
(percentage increase)

=

[

—_—

o ® o T

X ¥o_7mﬁ‘51_ﬂmP_|1r]

Ao < %%wﬂmmlmmeéﬂqao__

moﬂomﬂﬂzo%éﬂuo7%&&%&%%@ y

ﬂa@?%%@@%@ﬂﬂ%ﬂ%M%i BERTEET S

o ) LI g Y 2N s R W o @ I N T

E_.M_.]oname,m.‘_on_l_/rﬂo_/1__bd|4 maaﬁvﬂAom:_‘_ﬂJ;oﬂA _ —

ﬂ;u%mwwuﬂwﬁ%LLMweM%woimm ﬂ%%ﬂwmwﬂwmﬁ% me,mmmveﬂ_ﬁ

f f 6] = ) ol = ) —

ﬂ%ﬁ%@%ﬂ%%#@a@M#%wq w@maewuﬁém% G 3 E

5Wﬁﬁ%N%mﬂﬂ.%dmmzﬂ%ﬂwaa Mﬂwwuﬂhorwﬂﬂwﬁ; HEsd

ﬂmmﬂMM_ﬂ_WﬂWﬂEoﬁw_m“‘_wéﬂﬁl m_h:m.mmn.rﬂ HOLtl__/|7u_./a__ot.._mo,m|mﬂT,m|,_MM ]mo_ﬁM‘o|ﬂA_.=

%%Hﬂ%dﬂﬁ%ﬂ%ﬂﬂ%mﬂAo_L ﬂﬂﬁzﬁ%ﬂﬂulﬂ w TN g

%%%%%@%W%%%%WMM% o $Ezi.sbziiy TrEgs

B . o B w B 1 I ol o & o T X Mo gr

J_,NLLWI. . HW_ ) dlo_ o oE R Njo S,Zoz o mmMoa o) M M_ 1e1rﬂﬁo]1_ < o Fo 3
éawﬁw@;%mﬁﬂmﬁ%ﬂ@%ﬁ% o E_Eauﬁvamwix F xR
T o L e XN o8 TS I = G oul_l_:1rd|ﬁ o= 5 JIE.

ar — T A 2 T o o ET pb X = o oo < 1 X g5 B iﬁwmo“ul
%%ﬂwﬁi%ﬁlﬂ%mii%ma%% W%@gwwﬁw@%n Tring

s I pesﬁ_\}tﬂzﬂo_ e L oo ow o o oo ! o
E\_aa‘z:%;:%lﬂl of & B g PHTRETT N 2N v P

o A it A 5 71‘_x~.xm7_._m urm__%%P751 o — 4@].%;

]IEOH _._mxlmnollum o A 1r7__1_r||]t __oz.__‘ X5 o
wwmmm%%@mwwW%%%mmWQ wwawaaW%MfwwwHWM%
o = D B PR zxrHE T4 _ ’

T TO e T KX = N = A H - o= T = n <k
ﬁl%M%%%@Amoqmeedudu_‘_moﬁo_.xu;u @wmM.%m.fﬂdu%ﬁw@ﬂ_.ﬂ@mﬂﬂwa
: g%@%ﬁi%ggjiw%%@%%>amwMM%%@m%ﬂ@M%MQWﬂ

oH B H.:A\:Nuo,l__ or H_m ) o © iy - AR o T
7xqq%@mmw@%%%gqﬂwﬁﬁéw%¢w%iEWﬁEmﬂm
‘N._._M_uﬂl_l o ~ AT.LI Nt .H-‘_ 1\_|.._.L|.|H “NVI|.L| o- 1) U.O_ ﬂA KO ﬁ.Aﬂ.]ﬂ
p Pirrbirenpdf LS S
= < D XB N o) B ol N RO —
TTEREL. B SETEE
ﬁoﬂoieWLW‘_quv V\m&/ﬁom_‘_mw 5 Lo qqiqﬁ.%wmuow_
SeTsz Rl XLk ST EETEIESTIT v
) o) ) —_— . J—
d ST S SR ) ie@ﬁ@mé%J%oqg T
B XS B 3% o Ao R e e pae W T o B e B EE o
dn_rmeWﬂ.,E ﬂ%mx_ﬂ_ o__ﬂ_.g,_x LOJEV_EIXMH%MLJJ e7mugo1”m__o
mlmmmq% S ERY ﬁgﬂ%uw%&gwg%%z%yma@aM%

Q.720,o o o X oy o T o of s oy AT L —_
@ﬂo.m1ﬁa;o G aommﬁwaomi;ﬂATwaﬂ@wma@A_;qm;r
O.mﬁm#_duﬂﬂu o <o M ol ﬂo%x,mu H.@m:zgm”w“zo.mor_ﬂﬂiuﬁ%l
S-S ) S 5 % % iﬂu% i S Tt =%
aﬂATﬂa%q_o U T PR B RE N ;,_@wo;;o%ngﬂmo@dﬂA
‘nla.mﬂ Z‘_O\_L. AT:OO_HMJHAT]MAL.Wﬁﬂmq_ﬁlATdﬂ_ﬂZOon.‘uﬂw,ATW_.EZ_l‘OILOli]
EEN R R <+ ow wﬂo_ﬁ__oaéﬂorw}o_%ﬂkmozéﬂom %ﬂ%yi%
g o_uo_u X,M 1 oO_oL]] =0 ~ T 5 o = e o/ Rt
.mlx,ﬂﬂwr%c ﬂ&%%ﬁmﬁ_%waﬂownﬁﬂamof_amﬂo.mwwwo;lné
mw,@ﬂﬂmﬂ mal.huiox%oo_aﬁzzo;matuo@m__%u1mwom%@ﬂ%ﬂ
FEERTY EE el g}lﬂamyeaa%sMwayagaa

m&ﬂﬂ#M @%%quW%@@%mqwmoﬂ%bwnmwiﬂ%n
SEgMI M S o E A W TR pE oo o 525 o B
£&S 4 ool X i o g ._ou__ot@l%._o Moo%ao;o = N R
og.m_\__..__/m‘.vm_vﬂ‘_ ﬂmoﬂm.uﬂ‘umoﬁ Loﬁiwﬂomﬂﬁ le’huﬂ‘/ﬂe._o.m._ﬂ__l_hﬂw/ﬂqmmdquoﬁﬂlqﬁ
ﬂe@@x%é ﬁnoboﬂﬂ7 ﬂvour7izATE_e .}éﬂﬂﬁﬂa%ﬂgﬁ
ﬁmwwfﬁwﬁ iea_ny%ﬂﬂﬂmmﬂwau%ﬁﬁwmlmiﬁ%ﬂﬂz%mﬂ.%

ST ol X . ] —_ N o R mHlo]:]\ = add Hlﬂmo
CELELNE G ﬁgmw%m%m&moﬁ,gﬂwmwww_w&XZT_&%%OM1

XS %Mmo;nooyomﬂwaffpu%dl: PMMHAWEQEquﬂ
oa;o}u]Ab] v N X T ®m Oy _leo_&.Xz_,
._oAﬂ.moE__oL%kﬂ o & e Ne nﬂiﬂoﬂ:_oﬂa%@g

3 oﬂimz_ofrﬁze}o T E T X g 3
U%ﬂﬂguggwgﬁggmggﬂ

M o %o _%o ! Moﬂ.F iy A

Foﬁlu,.numﬂmoula_mf:I_:z_o

O_ﬂEH._.._,Ul

=4
o

o &=

H

=0
ur

o

L=

~—

2L}

=

]X AL 710
[ 25 A52] 13712 &

11

23
s} A



401

Distraction Osteogenesis Combined with a Plate to Treat Brachymetacarpia

CONFLICTS OF INTEREST

The authors have nothing to disclose.

REFERENCES

. Wolfe SW, Pederson WC, Hotchkiss RN, Kozin SH, Cohen
MS. Green's operative hand surgery. 7th ed. Philadelphia: El-
sevier; 2016. 1238-43.

. Bozan ME, Altinel L, Kuru I, Maralcan G, Acar M, Durmaz
H. Factors that affect the healing index of metacarpal length-
ening: a retrospective study. ] Orthop Surg (Hong Kong).
2006;14:167-71.

. Kempton SJ, McCarthy JE, Afifi AM. A systematic review
of distraction osteogenesis in hand surgery: what are the
benefits, complication rates, and duration of treatment? Plast
Reconstr Surg. 2014;133:1120-30.

. Aydinlioglu A, Akpinar E Tosun N. Mathematical relations

between the lengths of the metacarpal bones and phalanges:

10.

surgical significance. Tohoku ] Exp Med. 1998;185:209-16.
Fultz CW, Lester DK, Hunter JM. Single stage lengthening by
intercalary bone graft in patients with congenital hand defor-
mities. ] Hand Surg Br. 1986;11:40-6.

Kato H, Minami A, Suenaga N, Iwasaki M, Kimura T. Cal-
lotasis lengthening in patients with brachymetacarpia. ] Pedi-
atr Orthop. 2002;22:497-500.

Oh CW, Song HR, Kim JW, Choi JW, Min WK, Park BC.
Limb lengthening with a submuscular locking plate. ] Bone
Joint Surg Br. 2009;91:1394-9.

Oh CW, Baek SG, Kim JW, Kim JW. Tibial lengthening with a
submuscular plate in adolescents. ] Orthop Sci. 2015;20:101-
9.

Shin HS, Kim HK, Ha SH, Yu SO, Lee GJ. Dual miniplate fix-
ation for the comminuted fractures of the hand. ] Korean Soc
Surg Hand. 2011;16:78-84.

Stoffel K, Dieter U, Stachowiak G, Géchter A, Kuster MS.
Biomechanical testing of the LCP: how can stability in locked
internal fixators be controlled? Injury. 2003;34 Suppl 2:B11-9.



462 pISSN : 1226-2102, eISSN : 2005-8918

Case Report J Korean Orthop Assoc 2019; 54: 457-462 e https://doi.org/10.4055/jkoa.2019.54.5.457 www.jkoa.org

Eroe AEsh] SR PRkl A S@Ade Al 7IRte] Euie SPAdE ffal o RIS AR FAlslor s i
of| kel Lt &g Alofo] 7 Hsitt, AREE TersoR iRt 204 B @AM asike 23Rt A1 e s Sl
ea7g G2 2k 7 IRke €0 2710l L Be H71E s sles sl TR vt M ATE A3l Iell ol Halsiaia) i,

I
i

EnS
==

MOIEIO|: TISAS, At B3NS 9l HA

0

LU 20184 102 5 U 20185 112 162 AXHEPHL 20184 12€ 15
SRQIXIR} 0|7 =
41905, THTEA| 57 SE2 194, MSHZIE Haielnt
TEL 053-653-0119, FAX 053—653—0770, E-mail leegjosmd@daum.net, ORCID https: //orcid.org/0000-0002—0135-3508

HEUS MAf o 440 ZUESESAnel,

EHQ@%QW—I‘%—’.@'ﬂ : X‘“ 54 X‘" 55 2019 Copyright © 2019 by The Korean Orthopaedic Association
“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”


mailto:leegjosmd@daum.net



