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— Abstract —
Unstable Fracture of Distal Radius Treated with Open Reduction and Internal Fixation

Hak Yeong Jeong, M.D., Seung Wook Yang, M.D.,
Young Cheol Shin, M.D.,Young Ho Kim, M.D.

Department of Orthopaedic Surgery, Maryknoll Hospital, Busan, Korea.

Seventeen cases of unstable comminuted fractures of distal radius were treated with open
reduction and internal fixation from Jul. 1988 to Apr. 1992 at the department of orthopaedic
surgery at Maryknoll Hospital. Most of the fractures were the results of high-energy impact and
the results of this study were as follows :

1. According to Fernandez' classification, the type A3.2 fracture was most common; and
nine of 17 patients were classified as C2 and C3 (intra-articular comminuted fracture) and eight
as Ad{extra-articular comminuted fracture).

2. The final result of wrist motion showed dorsiflexion/palmar flexion to be 77.6% of the
opposite site and of the grip strength was 80.6% of the opposite site.

3. In the cases of extra-articular comminuted fracture, attention was focused on restoration of
radial length, and in the cases of intra-articular fracture, better results were obtained with
achieving congruent articular reduction.

4. The funtional end results were superior especially in young patients.

Key Words : Distal radius, Unstable fracture, Open reduction and internal fixation.
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Table 1. Fernandez' Classification of Fractures of the Lower End of the Forearm.

Type of Fracture Description
Al Isclated extraarticular fractures of the distal unla
1 Ulnar styloid
2 Metaphysis(noncomminuted)
3 Metaphysis(comminuted)
A2 Extraarticular fracture of the distal radius impacted & noncomminuted
1 Without displacement
2 Dorsal displacement
3 Volar displacement
A3 Extraarticular fracture of the distal radius, comminuted, with varying metaphyseal impaction
1 Shortening
2 With metaphyseal comminution
3 With metaphysodiaphyseal commitiution
Bl Cuneiform articular fracture of the distal radius
1 Radial styloid
2 Comminuted radial styloid
3 Ulnar 'wedge' fracture
B2 Dorsal marginal fracture of the distal radius
1 Simple
2 With radial styloid fracture
3 With radius carpal dorsal dislocation
B3 Volar marginal fractures of the distal radius
! Volar radial fragment(sigmoid notch intact)
2 Volar fragment(affecting sigmoid notch)
3 Comminuted volar fragment
Cl1 Comple complex articular fracture of the radius with simple intraarticular component(2 frag-
ment) and po metaphyseal comminution
1 Dorsoulnar fragment('die-punch’)
2 T-fracture in sagittal plane
3 T-fracture in frontal plane
Cc2 Complex articular fracture of the radius with simple intraarticular component and metaphy
seal comminution
1 T-fracture in sagittal plane
2 T-fracture in frontal plane
3 T-fracture(either plane)with metaphysodiaphyseal comminution
C3 Complex comminuted articular fracture of the radius
1 without metaphyseal comminution
2 with metaphyseal comminution
3 With metaphysodiaphyseal comminution
Table 2. Classification of fracture He JelliM e #¥A FEA =2 & AN B
AO/ASIF classification No. of cases Alo Agsgon Ad 2380 A 24 Aus
A3.1 1 o A5 oY EE FAH Al@ETHTable 4).
3.2 5
33
e i R
22 0
o3 ! AREe A4F ase BURA 2AZEE
32 3 4T B 3 BEY 5 | Jayed stz
33 3 1€ eldsl ANFAA CleHRR F 1789 8
Total 7(cases) oA thgd} e 2BE AUTHTable 5,7).

1. 1789 2 § dA7F 149 (82.4%), A7}
3% (17.6%)°) 30thel A 5 (29.4%) 2 A7
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Table 3. Patient data

Patient  Age(years) Gender Limb(*dominant) AO/ASIF classification etiology
1 41 M *R A3(3) Industrial
2 18 M R A3(D) Motorcycle accident
3 38 M L A3(2) Passenger TA
4 47 M R A3(2) Fall down from height
5 18 M *R A3(2) Passenger TA
6 16 M L A3(1) Fall down from height
7 33 M *R A3(3) Fall down from height
8 22 M L A3(2) Passenger TA
9 27 F L C2(1) Passenger TA
10 50 M *R C3(3) Industrial
11 45 M *1. C3(2) Passenger TA
12 35 F L C3(2) Passenger TA
13 45 M *R C3(3) Industrial
14 52 M L C3(1) Industrial
15 34 M *R C2(3) Motorcycle accident
16 37 M *R C3(3) Passenger TA
17 22 F L C3(2) Fall down from height
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Table 4. Operative data

Treatment delay from injury
Patient Associate injury  surgical approach  fixation B/G  other procedure until surgery(days)
1 Infected skin Volar DC plate + Tenolysis 16
defect on dorsum & S.TS.G
of distal forearm
Extensor tendon
adhesion
2 Ipsilateral distal Velar T-plate - Semitubular 11
ulnar fracture plate, ulna
3 Ipsiateral index Volar T-plate + --= 9
finger, open
comminuted fracture
4 Ipsilat. Clavicle Volar DC plate - - 10
fracture
5 Polytrauma Volar T-plate + - 3
6 Median nerve Volar K-wires - Carpal tunnel 4
compression release
7 - Volar T-plate + --- 23
8 - Volar T-plate ‘ + - 6
9 Median nerve Volar T-plate + Carpal tunnel 13
compression release
10 Median nerve Volar * 9-hole + carpal tunnel 33
compression T-plate K-wires release
flexor tennosynovectomy
local rotational
flap & 5.T.5.G.
11 Polytrauma Volar T-plate + - 23
12 --- Volar T-plate + -— 5
13 Ipsilateral scaphoid Dorsal Multiple + K-wire, 8
fracture K-wires scaphoid
14 Ipsilateral unlar Volar T-plate & + semitubular plate, 10
distal 1/3 fracture K-wire ulna
15 --- Volar Multiple inter- - --- 2
fragmentary screw
and wiring
16 Polytrauma Volar T-plate & + - 3
K-wire
17 -—- Volar T-plate + - 6

* 6-hole semitubular plate and 6-hole T-plate

o] gei7l A-42, TEWCl A UG BHUEH
HEE BolE $3 A8 FAE HIHFig. 2).
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Table 5. Postoperative Function

Table 6. Roentgenographic Grading of Osteoarthrosis

Grade Findings
0 None
1 Slight cartilage-space narrowing
2 Marked cartilage-space narrowing,
osteophyte formation
3 Bone-on-bone, osteophyte formation,
cyst formation

Mation(degree) radiographic evidence
Patient  wrist * df/pf wrist *rd/ud  forearm *p/s  grip strength(%) pain of osteoarthritis
1 45/50 30/25 ' T0/80 110 none none
2 50/60 30/20 70/80 80 none none
3 65/60 1520 75170 80 none © none
4 60/65 15/20 75770 90 none none
5 70/60 20/20 70/70 120 none none
6 85/60 20/20 75170 70 none none
7 70/60 15/30 70/60 90 occasional none
with exertion
8 T0/70 20/20 T0/70 80 none none
9 50/60 15/30 70/50 70 none none
10 40/50 15/15 40/70 60 occasional Grade 1
with exertion
i1 65/60 15/15 70/65 70 none Grade |
12 55150 15/20 70/50 60 none none
13 55/50 15/20 60/45 80 occasional Grade |
with exertion
14 50/60 15/20 65/50 70 none none
15 60/60) 20/15 T0/60 90 none none
16 50/55 10720 60/50 70 none Grade |
17 60/50 20/20 60/60 R0 none none
*df/pf : dorsiflexion/palmar flexion
rd/ud : radial deviation/ulnar deviation
pfs : pronation/supination
#Averge range of motion of non-affected side :
dorsiflexion/palmar flextion 76.2°/73.8°
radial deviation/ulnar deviation  22.6°/28.5°
pronation/supination 80.9°/79.1°
Table 7. Overall results
* Range of motion No. of cases Pain No. of cases
<70% 2 none 14
< 80% 7 occassional on exertion 3
< 90% 7 occasional with mild disability 0
=2950% 1 constant pain 0
Grip strength No. of cases Radiographic evidence of osteoarthritis No. of cases
< T70% 2 Grade 0 13
< 80% 5 Grade 1 3
<90% 5 Grade 2 1
=90% 5 Grade 3 0

* Sum of Rom in all direction, compared with non-affected side(%)
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INITIAL

INITIAL

Fig. 1. A. On admission, a 41-year-old man showing

extraarticular metaphysodiaphyseal commin-
uted fracture(Fernandez type A3.3) of distal
radius.

Postoperative roentgenogram, showing
anatomical reduction of the fracture site.

1 year and 6 months after operation, the
implant was removed. The fracture healed in
good alignment and there was no radiograph-
ic evidence of osteoarthritis.

POST.OP.

On admission, a 45-year-old man showing
intaarticular metaphyseal comminuted frac-
ture{Fernandez type C3.2)with ipsilateral
distal ulnar open type 1 fracture.
Postoperative roentgenogram, showing con-
gruent articular reduction of distal radius.

2 years after operation, the implant was
removed. The roentgenogram showed persis-
tent widening of distal radioulnar joint and
slight cartilage space narrowing, but the
articular surface of distal radius was congru-
ent.
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POST.OP,

. On admission a 50-year-old man with
intraarticular metaphysodiaphyseal commin-
uted fracture(Fernandez type C3.3 Gustilo
type II-a open fracture) of distal radius.

. Postoperative roentgenogram showing
reversed volar tilt, but articular surface of
distal radins was relatively congruent.

. 1 year after operation showing the fracture
healed with congruent articular reduction,
but noted cartilage space narrowing in radio-
carpal joint
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