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Usefulness of Miniplate Fixation for the Fractures of Metacarpal
and Phalangeal Bones of the Hand

Ig Gon Kim M.D., Jae Hyek Kim M.D., Chul Hyun Kim M.D., Chul Hong Park M.D.

Department of Orthopaedic Surgery, Hae-Dong General Hospital, Pusan, Korea.

Before the introduction of internal fixation, the healing of a fracture was an unpredictable event.
Internal fixation provides stability, and fractures heal predictably. The miniplate is used for unstable
metacarpal and phalangeal fractures of the hand to provide stability and to allow early motion. We
analysed 32 patients, 41 cases of metacarpal and phalangeal fractures of the hand which were treated
with miniplates from Jan. 1990 to June 1995.
The following results were obtained.
1. Mean age was 35 years and the male was predominent(81.3%).
The most common fracture site was the metacarpal(51.2%).

2. TAM(total active motion) was 2240 in average and the best result was obtained in the
metacarpal fractures(TAM = 239").
The roentgenographic union was 16.8 weeks in average.

3. There were 6 complications(complication rate 14.6%) which were 3 cases of joint stiffness, a

case of wound infection, a case of loss of reduction, and a case of delayed union.

4. Miniplate fixation is considered to be an useful method to get fracture union and good range of

motion with low complication rate in the treatment of metacarpal and phalangeal fractures of the
hand.
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Aqle] WweH =nE Alne F7H R A2X2 §F
9 7tz Qs £% Sheo| {2 FA worke 3
%§ Rola glon 4% P& o I7Ph FAn
ool Beol ANt sl Fee 2 F8AGC] &
3] zmEo] Aeh, v, EUAA #EY A4S
E#Z°1 B4 249 4% AE FFAM BH
8. 2ARY. FARHFY YS! gD, o
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¥erEA B4 HuAE A KA 1%
& 4 ZAve W 23E. F4% 23E, 9
A5 g 71 7Ee) AMgHR o AR
E2 titanium 4¥9 miniplate® AHgslal 3
A7t Fasigslel ol EHnyn dnl Has
& lele},

e o W

1990 1938 19969 647kl =t 5 e/t
E9544 miniplate fixation®& °l&3 WY&
NgRYE #3o £AEW $4€ 323, 4198
Aoz 19 o449 947 AR Mo A
1 &2 3 ALsiHg.

1. o ¥ W EX

APEXE HAA 1648 H3 5TANA HE &
gol 35Moiglen), HM 32FFlA 20dkt 304
7t 18%(56.2%) 22 7P} w& WEE HAR, w8
UrlE 26df 622 EAh A9 81.3% it

2. 4 ol
44 A& AYF F 1ol A Aurt 9%
Table 1. Fracture site.

(28.1%)22 7V ke, ol & H4d A9
oA ooz A A4 AAE FF S AP
EdE Rezm AN, ¥ Aast 73
(21.8%)22 FHAE &I, WAF 714 =
g &4 6%, 2x2u 3y Abast 6. Zleke] €
el 4mdolgict,

3. 23 74 3 e

3 ¥ Avgy 34 g2 FHRE &
HAE R FFER B FHA 2 TP
e Ate gidh &% 239 sbedel de B
e Agd A9 sy faig FAglel &
A FA2 EFESC. 23 7949 9°E8 BERe
F4g 4ol 214 51.2%2 7MY wtew, 24
A& BAe] 153 36.6%°lUx, AN FAHol 5
3 12.2%°12 3 (Table 1).

24 Yol o ¥He o 2ot A 1/3
olgle] A9 FHE AW Avole 4 FH
ozl g3 2. A 3d, Ay ZEE ¥R
am, Sh4olu}t A7 1/30)49 EHE Ad A%
df 4% 232 BRI g% 23] 134
31.7%2 77 TEHPL, 2 o] EHY €=
113 26.8%°]cHTable 2).

4. B9 T But &4
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e AR Syl 338 234 sdol 18Il
il A9 24 % A3 &4 8N A
et
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X8 2HAge IHL FudEd FHNE
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Tabie 2. Fracture type

Type Cases %
Site Cases % Transverse 13 317
Proximal phalanx 15 36.6 Obligue 9 220
Metacarpal 21 51.2 Spiral 8 19.5
Intraarticular 5 12.2 . Comminution 11 26.8
Total 4] 100.0 Total 41 100.0
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Table 3. Range of motion

Table 4. Complications

Fracture site TAM %

Proximal phalanx(N=15) 210° 80.7
Metacarpal(N=21) 239° 91.9
Intraarticular{N=>5) 206° 9.2
Nomnal 260° 100.0

Yoint stiffness 3 cases
Wound infection 1 case
Loss of reduction 1 case
Delayed union 1 case
Total 6 cases(14.6%)

2538 aE TUNE A 5FFEe 7y
# ZHAAF AEEHEn. A 3. 435I FHE o
& AR FiR FIANE o E3¥Y. HEE
|AEze &4 it FPRE =BT
el miniplatet sullFolu} el &e] 5178
ed. &% A Imm. YAI3A7E 2mme
titanium miniplate system& °©l8&#ldley, F
Byo wokol oA gA 7EE £ Qe FHel A
ox, A AR nYPo Wa P AL TH, LY
o 250g ddsie] g8 5= Uk

SHA B, FeAudd Hd FEEF9] ¢
o AXRLE 2HAE A TAM(total active
motion) ¥ st FHNH QE BHLE
e F43Y 2 WE TAMe) 239°= 713
Fralgen, BN EHMe H$ TAMe| 206 =
71 g3t (Table 3). AA 4189 HF
TAME 224 c1en, F+8 23 2189 He
TAME 239", Z25+E€ A8y S92 237
sl 24 2089 @ TAMS 209°2 3744
o], F4% F¥H F4F ol I TAY
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Fig. 1. A. Preoperative roentgenogram shows Rt. 2nd
finger communited metacarpal neck fracture.
B. Postoperative roentgenogram with miniplate
fixation and autogenous bone graft.
C. Roentgenogram of 18 weeks after operation
shows good fracture union.
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oHE E2F7F 3= AZIE 438, 1
#Heol A /PE AAY 4020l AF BRKY VI
o] 16.8% olch. EF L 620(14.8%)14 24
stden, FAZARL TAMel 190°<|8] 2458
NEeR sgen. IHAE A 15345 24,
FEU 23 5d4F 1uelM FAZ A 0] LAFHAUL
a e &% 24 18 W 44 18 2 Ad &%
o] 12fle|cHTable ).

B 21

341

344 b #2244 AEF Aoz e §
& A 24 F4E AR BHS #AE yead
of. AR 4744 5 A 297 F4E PR Y
P& P92 (Fig. 1-a). WY 4YA miniplate
213 R FolHE ANgsgen(Fig. 1-b), %
18F o] Al whAlH A7 st B4 4
o] 7t Bole 42y /YL Holw TAM
o] 232°2 4% AME dUNFig. 1-¢).

Fig. 2. A. Postoperative roentgenogram shows Rt.
2nd, 3rd proximal phalangeal communited
fractures.

B. Postoperative roentgenogram with
miniplate and K-wire fixation.

C. Roentgenogram of 14 weeks after operation
shows good fracture healing.

&8 2.

484 @A g4z wF Alnz fddgen] A
247 29X g §3H 5 A 354 8
AE EaEde] YAHAHFig 2-a). HEl 64UH
A 242 SAAEL AW FHE A ARz
£3oz K-248 axsiia, 4 3FA SHAEe
miniplate 1%  FolA & Ag&H o (Fig 2-
b), A 3FAe Aoy e &F 2FYYH FTF
% 448 £ ey A 2¢Ae eF 45AY
8] 55¢E dAdgen, &F 8F olF K724
AASAR, X 1454 A 2.3 oA FRE o
71E ¥4& Hole ¥43f #AUE EXHFig 2-
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AL Bga, Al 3FAE 2100082 I H
g At

=3 3.

454 g2 82 TALYFE AAlel g &dem
Mdstdon, WAd 234 A 3453529 U
% P 4L EQtHFig 3-a). WY 294
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miniplate 23 €& Agdden, 4dd ¥
& o] ARG Fig. 3-b). €F 155 o|% &
AR A4 97tE Y4 ¥ SEAMY A0 Ay

e 4xd FRYE 2Yen. A 3529 TAM
& 235", Al 44:A9 TAME 240°¢ %8 Ay
2 42U (Fig. 3-c).
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Tl o5 o|dHY EF AR9 37 g
ANty AA, $EE AFHE A@staiol v

Fig. 3. A. Postoperative roentgencogram shows Rt,
31d, 4th metacarpal communited spiral
fractures.

B. Postoperative roentgenogram with
miniplate fixation.

C. Roentgenogram of 15 weeks after operation
shows good fracture union.
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FRE AT 7)%5E the 7|8en 9 AR
z ol Ao} Stell”® Stern™ & 71&E9 small
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2 oaH A gasiel, do §F EF HH
E #¢% +# Q2. &9 HH(margin for
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2g dore &% BBE Fulslal g 27 ¥
% £5€ AAY + 2z, 4% 54 lmm,
A 24 2mme titanium miniplate system&
ol g8l A wEI Ay =9 &4E Y28
dted 2AYE &£ Aden, dvAHd
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Hge v Moln] FAAA of & KA
(flexibility) & AMETg+UAH ™ w4 Q4
e W T T, LY S4H0E ddgsle #&
& 4 ddlesz £F <% I4A, WAREAF
BREE 2€ F& U ddel d2F FF &F
MY, & 83 e Y+ de ARE e F
Ak,

£2& 8 & Boyd ol =18t¥ 20-40+e] =4
£ g 77t Be AN ZUsie A2 B
ctn #gjen HYEH ZAle] fjsid A EX
£ 1745 60MAR B 31.74 olsien, #%
BE¥E 3ol 48%. 2o 52%°1UR. Arnold”
T2 16M58E 474 =2 #H7 27.3419 A 2
Aahd s, FAvE 83%el A wAEc), 2l
d8 E¥E A 16MPE HAx 5747 HE &
2ol 354 ojgiew, 20the} 307t 56.2% = 7HE
e MEE HEn. duveie Gz HAg
81.3%F Axste w4y £XE 252 HHE
= F&o] 58%2 47 Be BIXE 2

A Qo1e Mg 23t wEALDY) 38 5% %
7H3 Bston], 2 ool 7iA &4 21%E 2
nsigen PPEL J1A Sdel MY B ALE
poaigc Bedde xA8H ofdoz Q¥ A
ok Zeie E7le] 9§ £% &40 7H EIAY
Rog F34ch

4 Ydd oa} Kaplan®™& longitudinal,
communited, transverse® ¥dz }yiod
communited type°] 71 ¥u d¥zI &4t
o) Euticin siglen|, EddMe 32 H9d
w2l FHAAE, 24AE 9 FFEE BRGNS
o, BEE AE9E A$e sy Ao #A
glo] #¥Y #32 ¥R

23 59l wel 253 FHe) 218(51.2%)2
74 Bsten SHAE EFHo] 1531(36.6%)°1%
3. @R F4e] 53(12.2%)°1dch, E el
g Bie deFgold A4 1/30%¢] FAxd
EAE AW Afeles 23 gulol wat 3%, A
¥, Ay FHEz ERsisies, 244ely 37
1/30]49 EH4E Ad ASeles £4% E3dE &
Fatged, Mo 13:4(31.7%)2 P Estuan
EHE Fdo] 118(26.8%)8 1 o8 T3
},

A9 {¥e 943 /3 ARG /REge
2 Uye 253 9 £AE 24448 44H &
e dRge] Ayl AT 4650 doidtin
sto] o)7de] YA shg H0F dhAbARR fiel of
e o|7Ae] Yol Barton®# Green™] 2w
3-6%. Lister™& 6-85. Brennwald”& 8-10%
2 27 FREe) deldadn F33a, Rock-
wood 2l Green® & 4-57#4, Smith®} Reider™&
5H4e] 2ol dojdtia et BediAe
R Ao s TRl FEEE] 7Hedn
wAbA 274 d7HE YAl E e st A
gs]n FR50] 99 3 oY FAF7L dF3He
A718 23sgleny, 19 A 82 A 40
delM HF BRY JIze] 16,852 G H AHE
doiet,

2] SAE BALF Hd A 2o gon
AL B4l oy Feddl v i
409 TAMe 247 sldddx: Ranssiz,
Jupiter*F& AOBSHY 2AEE ¢ dolre &
AEE) FrER oY KA nAAde Fas
Avtn Eidtgch FYES TAM HE& 2§
AAH £l TAMe] BF 186" Al M3k,
H&go] gl dalde 153.3°2 13.1°¢] TAM
9] A7 gt stgen, Peter®F2 4 &
A ARE #©F TAMe] 230°= Rusyen,
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Dabezies$} Schuttler®& #x& #3444 F&u
3 LA} A& A oo TAMel 220°ol/¢s]
G FAHE dcdn Radd. Iz,
Huffaker®5& X8 3% 4 ¥ ¥
AYE FE 823N HY &Y 2F 2 AJdde
&4 BB A& YA 274 olAde §dFely
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t}. EgieoM= miniplate fixation® ol#8lai j
nEE AP 7 33 845 A 4149
HE TAME 224°¢l91en, 248 3 2139
B3 TAME 239", &4E€ AL§ S4xE 8
o Bl A 2089 " TAME 209°2 o
2% GFE ATE Ut

Peter®5& $¥$E 83743 ¥34+Y B/
& Juisder ERSHR, & 42%9 S
wasigon #AEFA(TAM(90 )] 15.7%&
7Ht geten], B&Ye] 10.5%8 Az, AY
F& duife] 5.7%2 7t wdn. dEAHq
3.8%2 R1sdch Barton®dl sl B
0.7%. A*5L 0.9%2 2nsigict 2o §
wWHoz @ty 3, A4 38, dsLd 1
# | AR 102 LA

AMAE 1991 19 32E 19954 6971R] 4o
destad W 3548 F¥ 4 #AE 6P 6
AY FA fEslod A5 gl Hux A £
&4 dxza &4E¢ H4iMES miniplate® =
FHADL FFEEE YT 2F ol¥ HgsHe
o, A RHE W 16.8F olfd dE £
AU}, 2 A= 242 F R FFEMY TAME
Wi 2107, 2399 <@ FAE At ofge
BoMde AU FEAF 9 Lo ¥E fg9%
By 23gelM 4A3us #Hald AFZ Y8R
miniplate 23 €€ AA¥ o7t Aglen Azng
Py nHE I€ & AR AP ARy
&4 9 T EFLELR YT A ¥ &F
H9& At A, miniplate 2348 %
% 23 ooz &5 3 ¥ AW AR
dolE@d T AMge WY Wil Feoj, ARHY
¢ ez ALH A9t sl Aoz Als
"},

4 £E

AAEE 19909 19¥E 19953 64702 2o
JUIHAY Hg 97 3549 £F FH 92 4
dAE ¢ 52 67HNMT 4 BE ¥4 ey
e HEE AT

1, B %L 3541 G4 (81.3%)AA4 9
53 Bstes, 48 23 (51.2%)°] 713
wicth,

2. TAM(total active motion)2 BT 3224°¢]
oo F4EoA TAMel ¥¥ 239°2 %%
g ATNE dn, A /e BE 16.8
= olqlo},

3. S 6o (14.6%)0 M LAy B
23 3. PAdF 19, BELY 18, A4
8 182 viER 2 Y FE 23

4. Miniplate 2¥&& 7124 small plate ¥
= o & A4 (flexibility) & AFé] &
AR 2yl 2A HA FRE F AL &
% 552 FEA ¥ ZFELEE AF
¢ g Uz® Aoy @99y FE AT
Fo2M 4@ FU% wEEFHHE /1A
en £ He TS 2Ysle gde=
miniplate 3 &°] EAHHQ wWez AR
24,
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