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=Abstract=

A Clinical Study of the Ankle Fracture

Chang Uk Choi, M.D., Soo Kyoon Rah, M.D., Cheong Hoon Hong, M.D. and
Yoo Seok Jeong, M.D.

Department of Orthopaedic Surgery, College of Medicine, Soon Churn Hyang University, Seoul, Korea

The ankle is a modified hinge joint consisting of tibial plafond, medial and lateral malleolus, talus
and many soft tissue structures, which plays important role in weight bearing and walking. Hence,
the ankle injuries include not only fractures of bone but often also the rupture of ligaments and soft
tissues, so if the structures were not accurately repaired, many complications may develop.

The authers analysed 98 cases (96 patients) of the ankle fractures which were admitted and treated
in Orthopaedic Department, Soon Chun Hyang University Hospital from January 1979 to August 1983.

The results obtained are as follows:

1. Of the 98 cases, male was 70 cases(71.99%), female was 28 cases and the average age of the patient
was 31.1 years.

2. The most common cause of the fracture was traffic accident and the other causes were slip down,
sports injury, fall down and industrial injuries in order.

3. 83 cases(84.79%) out of the 98 cases of ankle fractures were closed fracture and the rest was open
fracture.

4. The most common type of the ankle fracture, according to the classification of Lauge-Hansen,
was supination external rotation type. ‘

5. 68 cases were treated with open reduction and internal fixation and 30 cases were treated with
closed reduction, among the cases of closed reduction, the 14 cases were indicated to open redu-
ction but it was impossible due to improper skin condition, severe comminution and anesthetic
problem.

6. The average duration of the cast immobilization in closed treatment was 10.1 weeks and in oper-
ative treatment was 6.3 weeks.

7. The results of the treatment was better in those cases of the open reduction, the early reduct-
ion and the mildly displaced cases than the results of closed reduction, delayed reduction and sev-
erely displaced cases.

8. The incidence of complication, such as traumatic arthritis and nonunion occured higher in the
cases treated with closed method.
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Table 1. Age and sex distribution
Age Male

Female  Total

0— 0 0 0 0
10— 15 2 17 17.35
20— 29 9 38 38.78
30— 17 8 25 25.51
40— 4 7 7.14
50— 3 3 6 6.12
60— 2 2 4 4.08
70— 0 1 1.02
Total 70 28 98 100
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Table 2. Causes of injury

Supination Pronation

¢ i ¢ 1 Supination Pronation  Pronation Total %
externa externa adduction  abduction  dorsiflexion a o
rotation rotation
Traffic accident 36 31 1 1 0 69 71.41
Slip down 5 7 1 1 0 14 14.29
Sports injury 2 3 0 1 0 6 6.12
Fall down 1 1 1 0 1 4.08
Industrial injury 1 1 0 1 0 3.06
Others 0 1 1 0 0 2.04
Total 45 44 4 4 1 98 100
Table 3. Associated injuries 3 NS dlm W SHE A

Internal derangement of the knee 5 cases ) 2o0] 5200 (53.08%), 9 Zo| 469 (46.9205) ol
Fracture of the femur 4 cases

opzol £4% A9k geldnen B Lo
Fracture of the tibia 4 cases N

1901 (19.4)96 % £dl 15 &4 £4bo] & whatch
Fracture of the foot 3 cases (Table 3)

e

Fracture of the rib 2 cases 4 :
Fracture of the skull 1 case 4, BH BH
Total 19 cases N A
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Table 4. Nature of the fracture

Open fracture Closed fracture Total

Supination 6 39 45
external
rotation

Pronation 7 37 4
external
rotation

Supination 1 3 4
adduction

Pronation 1 3 4
abduction

Pronation 0 1 1
dorsiflexion

Total 15 83 98
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Table 5. Classification of fracture

Type Stage Numbers of cases Total %

Supination 1 1

external 2 10

rotation 3 16 o 45.92
4 18

Pronation 1 6

external 2 13

rotation 3 14 44480
4 11

Supination 1 1 4 4.08

adduction 2 3 )

Pronation 1 1

abduction 2 1 4 4.08
3 2

Pronation 1 0

dorsiflexion 2 1 1 1.02
3 0

Total 98 100

Table 6. Degree of displacement (Burwell and

Charnley)
Mild ; Slight displacement

Moderate; Talar displacement up to half the
width of the ankle mortise

Severe ; Displacement greater than moderate

Table 7. Degree of displacement(by Burwell & Charnley)

Degree of displacement

Type Mild Moderate Severe Total %
SE 24 12 9 45 45.92
PE 28 12 4 44 44,90
SA 2 1 1 4 4.08
PA 3 1 0 4 4.08
PD 1 0 0 1 1.02
Total 58 26 14 98 100
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Fig. 1. 49 years old male patient was admitted after slip down. A. Anteroposterior and lateral view ot
roentgenogram shows undisplaced fracture of medial malleolus. B. Long leg cast was applied.

Table 8. Interval from injury to reduction

Table 10. Results of primary closed reduction

Inte?val Closed_ Open . Total 1. Satisfactory results
reduction  reduction a. Undisplaced fracture 5cases
0—6days 29 51 80 b. Maintenance of reduction 11 cases
7—14days 1 15 16 2. Unsatisfactory results
15days or longer 0 2 2 a. Redisplacement 17 cases
Total 30 68 98 b. Underreduction 65 cases
Total 98 cases
Table 9. Method of treatment
Type  Stage Closeq Open . Total . Table 11. Causes of closed reduction
reduction  reduction Undisplaced fracture 5 cases
SE 1 1 0 1 Anatomical reduction after closed 11 cases
9 6 4 10 reduction
3 2 14 16 Skin condition
4 1 17 18 Soft tissue infection 7 cases
PE 1 5 1 6 Soft tissue necrosis 2 cases
2 9 4 13 Consistent swelling 1 case
3 4 10 14 Severe comminuted fracture 2cases
4 0 11 11 Contraindication to anesthesia 2 cases
SA 1 0 1 1 Total 30 cases
2 0 3 3
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Table 12. Method of internal fixation

Medial Lateral Di§ta! Posterior
malleolus tibiofibular lips of Total
malleolus and fibula syndesmosis distal tibia
1 screw 20 1 - 10 31
2 screw 2 4 — 3 9
K-wire 2 — — — 2
Rush pin — 4 — — 4
Tension band wiring 9 7 — — 16
Transfixation with screw —_ — 12 - 12
Plate and screw — 17 - — 17
Bolt — - 3 — 3
Total 33 33 15 13 94

A B

Fig. 2. 33 years old male patient. A. Anteroposterior and lateral view of roentgenogram demonstrating
supination external rotation stage 4. B. Fixation of medial malleolus, with one cortical screw and distal
fibula was fixed with plate and screws.
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Fig. 3. 29 years old male after pedestrian traffic accident. A. Preoperative roentgenogram shows pro-
nation external rotation stage 3. B. Medial malleolus was fixed with one screw, fibula was fixed with
plate and screws and distal tibiofibula joint was fixed with 2 transfixation screws through the hole in the
plate.

Table 13. Criteria used in assessment of result (Colton)

Result Clinical Radiological

Good Completely symptom free.
More than 75 percent
normal ankle range.
More than 50 percent

normal subtalar range. No residual displacement.
No swelling. No degenerative change.

Fair Pain only after (not Less than 3mm lateral shift,
during) prolonged use, or less than 5 degree varus or
or slightly swelling only valgus malunion of the lower
in the evenings, or less fibula, or less than 3mm
than 75 percent but not upward displacement of a post-
less than 50 percent erior tibial fragment(which
normal ankle range. bore more than 25 percent of
More than 50 percent the tibial articular surface),
subtalar range, or less or the presence of very early
than 50 percent subtalar joint space narrowing and/or
range if totally pain free. osteophytosis.

Poor The remainder. Any greater displacement or

degenerative change than above.
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Table 14. Combined clinical and radiological

9, Xlg &
F4 A% A7-& Hek 1, A 549 8A4Y
Zho| Ui HF FA7) 72 2 470 Y 7)e]

7t
AwAsh 3 Colton'® el 9l4bd B2
A4 £ (Table 13)5) o) & aa 48 /1 FEE
3l -l cHTable 14),

Jad Aas e E44 84 good 114, fair
16¢, poor 3ol %A A YA E good 444,
fair 184, poor 6ol ¢} (Table 15),

shabadol elst ASHE A4 A5k A fat
& FaE 2o (Table 16) 4 4 F3F 7%
ol 2l5le T 4354 good 104(33.39), fair 164
(52.8%), poor 4¢1{13.49%)93 3 s 2 E-1] good
4341 (63.29%), fair 1941 (27.99%), poor 64i|(8.99%) o

assessment D]—(Table 17).
Combined Clinical Radiological AEa 7 ok Aapele] A= gadx HE w oy
Good Good Good TA5 g 7ol 14804 Angr Fol w4
Fair Good Fair A8 A3t 7%+ goodo] 14l gigle,
Fair Good 2 k| 79 oAl 3t A9 51ellF Lol uko]
Fair Fair poor G wlghal A A K0 e o Fo] 7]
Poor Poor Fair A ofl 288 & e} (Table 18),
Fair Poor Ay BAol la A9E A3k A e
Poor Poor Hl good 4¢](26.79%), fair 8¢(53.39)0]=, poor
7k 3a(20%)5iel. ol FEA A Ho] A5x4
Table 15. Clinical result
Closed reduction Open reduction
- - Total
Good Fair Poor Good Fair Poor
SE 4 4 2 24 7 4 45
PE 6 11 1 16 9 1 4“4
SA 0 1 0 2 1 0 4
PA 1 0 0 1 1 1 4
PD 0 0 0 1 0 0
Total 11 16 3 4 18 6 98
Table 16. Radiological result
Closed reduction Open reduction
Total
Good Fair Poor Good Fair Poor
SE 5 4 1 26 5 4 45
PE 5 12 1 16 9 1 4
SA 0 1 0 2 0 4
PA 1 0 0 2 1 0 4
PD 0 0 0 0 0
Total 1 17 2 46 17 5 98
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Fig. 4. 33 years old male patient. A. Preoperative roentgenogram shows supination adduction stage 2.
B. Medial malleolus was fixed with one screw, posterior lip was fixed with screw and distal fibula was fi-

xed with Rush pin.

Table 17. Combined result

Closed reduction

Open reduction

- - Total
Good Fair Poor Good Fair Poor
SE 4 4 2 24 7 4 45
PE 5 11 2 16 9 1 44
SA 0 1 0 1 2 0 4
PA 1 0 0 1 1 1 4
PD 0 0 0 1 0 0 1
Total 10 16 4 43 19 6 98
% 33.3 52.6 13.4 63.2 27.9 8.3 100
Table 18. Relation of interval from injury to reduction to the combined result
Closed reduction Open reduction
Interval
Good Fair Poor Good Fair Poor
0—6 days 10 16 3 29 35 15 1 51
7—14 days 0 0 1 1 4 3 15
15 days or longer 0 0 0 0 2 2
Total 10 16 4 30 43 19 6 68
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Table 19. Combined results after reduction

Closed reduction

Open reduction

Good Fair Poor Good Fair Poor
SE 26 8 5 39 2 3 1 6
PE 20 16 1 37 1 4 2 7
SA 1 2 0 3 0 1 0 1
PA 1 1 1 3 1 0 0 1
PD 1 0 0 1 0 0 0 0
Total 49 27 7 83 4 8 3 15
% 59.0 32.5 8.4 100 26.7 53.3 20 100
Table 20. Influence of degree of displacement on final result L
Mild Moderate Severe . ?{;)tal
Good 40(70%) 10(38%) 3 (21%) 54
Fair 17 (28%) 14 (54%) 4 (29%) 35
Poor 1(2%) 2( 8%) 7 (50%) 10
Total 58 26 14 98
Table 21. Complications
Type Treatment
SE PE SA PA PD Closed reduction Open reduction
1. Traumatic arthritis 4 3 01 0 5 3
2. Nonunion 2 3 00 0 4 R
3. Osteomyelitis 0 1 0 0 1 1 1
4. Distal tibiofibular synostosis 0 0 o0 1 0 0 1
Total 6 7 0 2 1 10 6
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