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Plate Fixation of AO Type C3 Fractures of the Distal Radius

Eun-Sun Moon, M.D., Myung-Sun Kim, M.D., Hyeong-Won Park, M.D., Min-Sun Choi, M.D.
Department of Orthopaedic Surgery, College of Medicine, Chonnam National University, Gwangju, Korea

Purpose: To evaluate clinical and radiographic results of open reduction and internal fixation with plate in AO type C3 distal
radius fracture.

Materials and Methods: We treated 18 fractures and the mean follow up was 16 months. The average age was 47.1 years
old, 12 male and 6 female were included. There were 9 C3.1 fracture, 5 C3.2 and 4 C3.3. Green & O'Brien's modified clinical
scoring system and Demerit Point system were applied to evaluate clinical results, for radiographic evaluation, radial length,
radial inclination, volar tilt, and Sarmiento's Criteria for Anatomic results were assessed.

Results: Clinical results were 5 of excellent, 7 of good, and 6 of fair by Green & O'Brien's score and were 5 of excellent,
6 of good, and 7 of fair by Demerit point. There was no significant difference of radiographic results between immediate post-
operation and last follow-up, and Sarmiento's Criteria showed 8 excellent, 4 good, and 6 fair.

Conclusion: The open reduction and internal fixation with plate in AO type C3 distal radius is considered as a good treatment
method that particularly benefits from fracture stable fixation without fixation loss and early rehabilitation.

Key Words: Distal radius fracture, AO type C3, Plate fixation
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Table 1. Demographic data

Average

No. of patients 18
Male/female 12/6
Age (year) 47.1 (21~70)
Follow-up (month) 16 (6~43)
Additional support with splint (week) 3(1~4
Type C3

C3.1 9

C3.2 5

C33 4
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Fig. 1. Anteroposterior and lateral radiographs showdifferent plate fixation according to fracture personality.

(A) Preoperative, immediate postoperative, and last follow up radiographs shows AO C3.1 case with volar plate.

(B) Preoperative, immediate postoperative, and last follow up radiographs show complete AO C3.2 case with lateral buttress plate.
(O) Preoperative, immediate postoperative, and last follow up radiographs shows AO C3.1 case with volar and lateral buttress plate.

FAZ ANk EA AFE Sarmiento 579] FHEH] 4. SAH =4
Aol igt 7S HEste] aF YR Wy, oF
©@= (radial shortening), 8 AR A4 (loss of radial AR & A5 9 HF FAY WA

=
inclination), ¥WiZ ZA}b (dorsal til)e] AEE H7lste] & A tisir] SHIEE « AAHS AREsIHen, fofos
T, Fe, B T2ja B 48R o] Frkekict 2 0.05 (p<0.05)= HA3FAY.
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Table 2. Radiographic outcomes

Immediate  Last F/U p-value
Radial height (mm) 11.3 10.8 0313
Radial inclination (°) 23.8 242 0.646
Volar tilt () 45 42 0.115
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FHZE FAA] Green & OBriend modified clinical
scoring systemel] 9]¢t AH A= F 184 T 5
o, %35 74, BHE 6o, SarmientoQ] Demerit Point
systemol] &3 W} A= <= 5d|, 4T 64, HE 74
2 o3 olito] Zkzt 66, 7%9]. 61.1% M\:} u]-/\]./qa-ﬁ Dx]
7ve] A AN & f3e 4 F Ao, 7= A
T g HE FAM 8F Hols A ¥d 113 mm
(5.3~16.1) ¥ 10.8 mm (4.5~15.8), &F ZAZ Z¥zh
Bt 23.8° (16.5~28) & 24.2° (17~29.8), 45 AAL
& A7 457 2 42°90t}F (Table 2). & 2T 9 3
FAPE Hlaeld 9 Aol aF AR 2 S AL
7+ BAKSR oot v A& A
o (p>0.05). 8 o], 9F A, FWARIIM
A& Ar4e] &4 475 H83F Sarmiento 52 358t
5 8o, & 4o, HE 002 s o]l
TS 1 mm O]"L-OJ 8F 99 w9
"]"ﬂ’ﬂ &5, Al

S

@

el hske 4 SIAE AdaHe A8 F ¥R 2
3

T 35F (1~499) S}

d

Rein 5 29¢]9] A0 £5F 339 FAAN $4=
(154) 2 HviS (1409 &S ol &5t A8 HE=S
AlPstdom, & Aol 27t ¢t 14 mmet 12 mm,
8F AR gt 229 22°, S AR 3 379}
6’qon Green & OBriend modified clinical scoring
systemoll A 43 o)ito] ZHz; 46, 7%} 35 7% ATE B

175

o9, 74z} 24, 701]4 & Haskgrh. Schnee-
berger 57& 1849 A0 EF 63«] S8elA 4o A
WEAA] 453, 199 Tsz—x]x] &I, 149)9] Hj R
9 A= T2 34 APE H% Green & O'Brien’s
score @ Demerit pointolX 83% = 78%2] UT o|4te]
Axz ®usta QA 69l (35%)4 ol Akl
o} 2 AFH+= Green & O'Brien’s score, Demerit
Point system @ Sarmiento 52| df|F8t A= 3 o]
Aol 3zt 66.7%, 61.1%, 66.7%Jct. 8= Zole HT
10.8 mm, 8F AR Hi 24.2°, FES BA

42°2 T2 H39} )% o]—?ioﬂ% =0 14 (0,05%)_3_
Ao}, o} o] 9] eF FHe| FAS A F&B
= o83 #EA A\ A, ?‘P‘j A A g A 2319
g A 2 F7o ot oy 2 Z-o|

]

A F B 5 o 7}74 bl
oM B3 ZA 2 A J}Oﬂﬂr Shofulod o
o A9E 91X & YA whEel gt A wjiEel A

o= oA oh:].m FoP ST 0~2209] HHE

e 27 gl zmoﬂ e 433 Faw A9 A o
WA e A9E Aeee naE gr, B e
= 16)) AR *JzH ) glgion, dele i

of mpzte] o3l LAYt ol deS Aldstact.
Arora®} Malik"e 274]2] 919] 3-%‘«] 4 ) 24
oA 9y AR5 o] &3t AFolA, 8 Hole H
10 mm, 8F AL Bt 19.4°, 945 A2 3
3.3°9 AdE A F UJARE, 12¢] (44.4%) 4 sH-F-3t
A AES o]FA] Kaklem, 9o (33%)lM FHF (6]
5, 1d =59, 20 HEAA)o] LAY ‘:} ojxd ¢
H .o #AA | B SHdM ARE = 9l
Ax]o] AFRL =4 Alddgulo 2= 761/\]-799_] Eula)e]
45 Eat7] ofga, ¥
w3 AEY & '% B oo, 2 4 F o7
Qo= olrf ﬂoﬂ (11gamentotax1s)‘ﬂ'2§f =4
gk g:ﬂjﬁ X}ilgl

O
)i&

¢
¢

RYE
R

o mki r
mlo
ofje

Nkl
"o

-

TP ol9E el FuFel wAd

v B9 A% W B4R ol8d W] 14%e 9
4 A Hs AR ARG g e 5 g A
o8 14¢ F9 27] B £5o] FFssiths 4ol 9l
of A Bk 4 Fael ASolE FEHAE ol8 )
5e Yo Amshs APl Y B ol



176

7é—°r°ﬂ/‘1L 1801] IaE %”d% olgdt #EH HEES
o

=
B 2] (reduct1on 1095)«] /\75]~ e, 9uH
2ol vjal] Hit 1H7ITk] FotM 7] 2 BAH S
g & Qlo] 27| dAE EAV) 7HssH
A 2= #HEH AEeS AW

F2 I
7V B3] AREEo] ghont Al A

wo] $7% =0l o
o] W7t dastal, A1Hze] ol A HaL, w4
o] 182 3 Lister 2do| HAVF g A 5o &
AL TR Qo A ]E 745 mEe A
o &igol JlaL, wiSel wia) AF xFHo] FHske] Wi
gEo] EFHAY wAAE %O BRIl wAetA] go
o, wWiEe i gdEe] R4t A v 15 9
= o] golaiH, 71

& A B aoh A 4%
# 14 ¢ 4 glomz 2] B %o Asevie
ol AMBEIT G, Fele] Bmne
g A4 543 (ocking plate)> UARRS] vlE]el 54
B YA Fel WA (screw  thread)7} »7;2110}0% Mz
stee] AR 23 Yo] jlo] A AA|o] B 2ol
Qo] AR F43 Alole] A= uhed -r—Er-% 3
AT FEA0R %‘%‘3}7) wEhA PEE 47
et A% WATL ST Bk S, F4E
_411—7 ’GﬂEE EJ_E] OL ,q;dilﬁ 25 1 sto]; s}
Dann ZofE, wa whie EAz sl Wt
20] oldol} BeHRIE BE ool B, ols 2
o B A 99 2o @ o Bhs Amd B
H EA 34 (Fragmentspecific fixation)o] 7fde 19
{F FAE 5 (three column)Z Yol Al 9le
, AAe) Sle Thre Am gk EATE
Argsie 7 24910 492 dosle o Sdow
Xiﬁ‘o]-:o‘]-gi_% Il 4@9&&1 gOﬂU}ZJ O]—?g)\‘] S :LEH§]‘6]— 2=
e MO, 56 BuEE G Bt 40
g5 Ashrle R aF ANEY), T
HHPr = ?ﬂf@ ol Ztzke] S-S AME £ gk,
SR B ) By Ak e ¢3 Feje] 9l
B AEE Sde EES RS sl wiR E %
S 558 A old g uAs FAlel
g s Afshs s A 1}2425) W ojags
Z o] Al85= Rogachefsky S79] TLoA] Green &
O'Brien®] modified clinical scoring systemol|4] 29%2] <
3 ool AR HPom, Ring 5 R g £43
FERHE S sk AflA 40%ne] g o3l
A4S Hastgth, 2 AFelrls Ea7F Agh 1640 9
9 & ¥ f 24X 745 A S5 ARS8
oﬂo:q OIALﬁi 62. 5%,] OEE o])\l,] J—L}—Eé s I

2 HE FA AR ARLE AS
= &5 A o] gl A
e A F e, o F45

UARLe] A= =S AA
(subchondral support)3Fe 24 @5% A8k =7

o FEE WASL FmEE £E A BaE WA
SA EERCEIEY
BAGE 9 ol wiek MY w3 i)

Uﬁ, Aol o B ot} U] R
BAZ o Be 7 494 =
= LX]'EOMW T
bz el sliol 38 9ol A%
1ol A Bastel, FU84 U4 adel wsle 3
]_g_s} J,]-?SﬂFG ;di___i O]:E*o‘]_
Ane nwshu owP“*” 2 7ol 654 oliel 4%
o) Bell BEUE ol8F BAY AT AWIL
o, Green & O'Brien®] modified clinical scoring systemol]
A S 24, S5 14, B 149 e HoFRlon,
e RE BE ool dud 298 98 5 9

7453 Fheha
;T’_

31 3l Sl
BRI

2 24 Z7E A B f Bt
O type C3 U9 8= =4oAMvte] 543 1+
of Aol thsfr LopEazt splon Ht FAZIREo
o7fgs 35 A% ¢ Qe BEdY #7929
A3 wsteiol disf A7) FA B ¥ B2 o S
goR A7t e Jog Azdn

—

et

| =

—

el AT et A oz Qs B
=A
=

4 B A9 8T FINE SR

;g_
W 2 3 o
3|25 Qs A=<l iLJ} Vsl Hlen, 53] A
7} Oir";i%ld A0 HF 339 FHdME &% 1A

o=

o] A9 gle st S T F gl
g £

&
%7] zﬂ%m sstel Amel Fad & ol
S Fow Az

30 R rlo

1) Arora J, Malik AC: External fixation in comminuted,
displaced intra-articular fractures of the distal radius: is it
sufficient? Arch Orthop Trauma Surg, 125: 536-540, 2005.

2) Arora R, Lutz M, Fritz
Oberladstatter J, Gabl M: Palmar locking plate for treat-

ment of unstable dorsal dislocated distal radius fractures.

D, Zimmermann R,



>
O
A
U
O
w
o
40
kO
s
s
X
=
=
oy
b
=
]
o
W

Arch Orthop Trauma Surg, 125: 399-404, 2005.

3) Basset RL: Displaced intraarticular fractures of the distal
radius. Clin Orthop Relat Res, 214: 148-152, 1987.

4) Bienek T, Kusz D, Cielinski L: Peripheral nerve com-
pression neuropathy after fractures of the distal radius. J
Hand Surg Br, 31: 256-260, 2006.

5) Bradyway JK, Amadio PC, Cooney WP: Open reduc-
tion and internal fixation of displaced, comminuted in-
tra-articular fractures of the distal dnd of the radius. J
Bone Joint Surg Am, 71: 839-847, 1989.

6) Cho CH, Bae KC, Kwon DH: Volar T-locking com-
pression plate for treatment of unstable distal radius
fractures. J Korean Fracture Soc, 21: 220-224, 2008.

7) Gautier E, Sommer C: Guidelines for the clinical appli-
cation of the LCP. Injury, 34: 63-76, 2003.

8) Green DP, Brein ET: Open reduction of carpal dis-
location: indication and operative techniques. J Hand Surg
Am, 3: 250-265, 1978.

9) Grewal R, Perey B: A randomized prospective study on
the treatment on intra-articular distal radius fractures: open
reduction and internal fixation with dorsal plating versus
mini open reduction, percutaneous fixation and external
fixation. J Hand Surg Am, 30: 764-772, 2005.

10) Jupiter JB: Current concepts review: fractures of the dis-
tal end of the radius. J Bone Joint Surg Am, 73: 461-469,
1991.

11) Jupiter JB, Ring D, Weitzel PP: Surgical treatment of
redisplaced fractures of the distal radius in patients older
than 60 years. J] Hand Surg Am, 27: 714-723, 2002.

12) Kamano M, Koshimune M, Toyama M, Kazuki K:
Palmar plating system for Colles’ fractures-a preliminary
report. J Hand Surg Am, 30: 750-755, 2005.

13) Knirk JL, Jupiter JB: Intra-articular fractures of the dis-
tal end of the radius in young adults. J Bone Joint Surg
Am, 68: 647-659, 1986.

14) Lee KH: Clinical biomechanics of the locking plate. J
Korean Fracture Soc, 21: 186-188, 2008.

15) Letch R, Infanger M, Schmidt J, Kock HJ: Surgical
treatment of fractures of the distal radius with plates: a
comparison of palmar and dorsal plate position. Arch
Orthop Trauma Surg, 123: 333-339, 2003.

16) Leung F, Zhu L, Ho H, Lu WW, Chow SP: Palmar
plate fixation of AO type C2 fracture of the distal radius
using a locking compression plate-a biomechanical study
in a cadeveric model. J Hand Surg Br, 28: 263-266, 2003.

177

17) Medoff RJ, Kopylov P: Immediate internal fixation and
motion of comminuted distal radius fractures using a new
fragment specific fixation system. Orthopaedic Transactions,
22: 165, 1998.

18) Mudgal CS, Jupiter JB: Plate fixation of osteoporotic
fractures of the distal radius. J Orthop Trauma, 22:
S106-115, 2008.

19) Orbay JL: The treatment of unstable distal radius frac-
tures with volar fixation. Hand Surg, 5: 103-112, 2005.

20) Orbay JL, Fernandez DL: Volar fixation for dorsally

displaced fractures of the distal radius: a preliminary

report. J Hand Surg Am, 27: 205-215, 2002.

Papadonikolakis A, Shen J, Garrett JP, Davis SM,

Ruch DS: The effect of increasing distraction on digital

21

~

motion after external fixation on the wrist. J Hand Surg
Am, 30: 773-779, 2005.

22) Putnam MD, Fischer MD: Treatment of unstable distal
radius fractures: methods and comparison of external dis-
traction and ORIF versus distraction-ORIF
neutralization. J Hand Surg Am, 22: 238-251, 1997.

23) Rein S, Schikore H, Schneiders W, Amalang M, Zwipp
H: Results of dorsal or volar plate fixation of AO type

external

C3 distal radius fractures: a retrospective study. J Hand
Surg Am, 32: 954-961, 2007.
24) Ring D, Rrommersberger K, Jupiter JB: Combined dor-
sal and volar plate fixation of complex fractures of the
distal part of the radius. J Bone Joint Surg Am, 86:
1646-1652, 2004.
Rogachefsky RA, Lipson SR, Applegate B, Ouellette
EA, Savenor AM, McAuliffe JA: Treatment of severly

comminuted intra-articular fracture of the distal end of the

25

=

radius by open reduction and combined internal and ex-
ternal fixation. J Bone Joint Surg Am, 83: 509-519, 2001.
Rozental TD, Beredjiklian PK, Bozentka DL: Functional
outcome and complications following two types of dorsal

26

=

plating for unstable fractures of the distal part of the
radius. J Bone Joint Surg Am, 85: 1956-1960, 2003.

27) Rozental TD, Blazar PE: Functional outcome and com-

~

plications after volar plating for dorsally displaced, un-
stable fractures of the distal radius. J Hand Surg Am, 31:
359-365, 2006.

Sarmiento A, Aratt GW, Berry NC, Sinclair WF:
Colles’ fracture: functional bracing in supination. J Bone
Joint Surg Am, 57: 311-317, 1975.

29) Sarmiento A, Zagorski JB, Sinclair WF: Functional

28

=



178

bracing of Colles’ fracture: a prospective study of immobi-
lization in supination vs. pronation. Clin Orthop Relat Res,
146: 175-183, 1980.

30) Schneeberger AG, Ip WY, Poon TL, Chow SP: Open
reduction and plate fixation of displaced AO type C3 frac-
tures of the distal radius: restoration of articular congruity
in eighteen cases. J Orthop Trauma, 15: 350-357, 2001.

31) Szabo RM, Weber SC: Comminuted intraarticular frac-
tures of the distal radius. Clin Orthop Relat Res, 230:
39-48, 1988.

32) Trumble TE, Culp RW, Hanel DP, Geissler WB,

Berger RA: Intra-articular fractures of the distal aspect of
the radius. Instr Course Lect, 48: 465-480, 1999.

33) Wagner M: General principle for the clinical use of LCP.
Injury, 34(Suppl 2): B31-42, 2003.

34) Young BT, Rayan GM: Outcome following nonoperative
treatment of displaced distal radius fractures in low-de-
mand patients older than 60 years. J Hand Surg, 25:
19-28, 2000.

35) Zhang SX, Gu FR: External fixation and bone grafting
for collapsed and comminuted distal radius fracture. Chin
J Traumatol, 8: 156-159, 164, 2005.



