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TABLE I

CLASSIFICATION OF' FRACTURES CP THE ANKLE

I SPRAIN FRACTURES

Xfechanistie Olaatofication according to
Botxdn (1950) Lauge-Hansen (1950)

1* Fracture of tip of
lateral malleolus

2. Fracture of tip of
medial malleolus

3« Fracture* of tip of
both medial and
lateral malleoli

Adduction sprain of
calcaneo-fibular
ligament

Abduction sprain of
deltoid ligament

Supination - medial
rotation, and
supination adduction
Stage I

Pronation - abduction
and pronation -
lateral rotation
Stage I

Supination • adduction
Stage II

A* Slake fracture of
anterior margin
of fibula

5« Slake fracture at
the insertion of
anterior tibiofibular
ligament into
anterior tubercles
of tibia or fibula
or both

6. Interior marginal flak©

Inversion - plantar
flexion sprain of
anterior talo-fibular
ligament

Lateral rotation
sprain of anterior
inf. tibiofibular
ligament

Calcification of
haematoraa

Supination - lateral
rotation
Stage I

II ISOLATED FRACTURES

1. Fractures of medial
malleolus

(a) vertical fissure 1st degree adduction
fracture

(b) transverse (or
slightly oblique)

1st degree abduction
fracture

Supination - adduction
Stage II mth rupture
of oalcaneo-fibular
and posterior talo¬
fibular ligaments
(and sometimes
asso ciated flake
fractures)
Pronation - abduction
and pronation lateral
rotation
Stag© I

(Cont'd.)



2.

CLASSIFICATION OF JSACTURES OF THE AKKIiS
(ccaar'D.)

Mechanistic Classification according to
BannLn (1950) lenge-Hansen (1950)

II ISOLATED FRACTURES (Cont.)
2* Basal fractures of
fibula (below level
of the inferior
tibiofibular ligaraenta)

(a) transverse

(b) oblique: fracture
ijn8* running
laterally and
upwards

(o) vertical fracture
of anterior third
(W&gstaffe's
fracture)

Ihteriubereular or
"Mixed Oblique"
fractures of the
fibula (fracture
line oblique helical
commencing anteriorly
at level of plafond and
running upwards and
posteriorly between
tee tarterior and
posterior tubercles
of tibia and fibula)

(a) undisplaced ("low
Dupuytren")

(b) with lateral ankle
instability due to
rupture of anterior
inferior tibio¬
fibular ligpjrent or
deltoid ligarnent

(o) fixation of proximal
fragment behind
postero-lateral ridge
of tibia (Bosworth' s
fracture-dislocation)

1st degree abduction
and adduction
fractures

1st degree abduction
fracture

probably & 1st degree
lateral rotation
fractisre

Supination - adduction
Stags X

1st degree lateral
rotation fracture

2nd degree lateral
rotation, fracture

Supination - lateral
rotation
Stage XI

Supination - lateral
rotation
Stage XI

(cont'd.)



CLASSIFICATION CE> FRACTORBS CP THE ANKLE
(CONT'D. )

3

II ISOLATED FRACTURES (Coat.)

if. Supratuberoul&r or fractures
of the fibula above the
level of the tibial
articulation,with diastasis,
oonmonly at one of three
levels!-

(a) just above the level
of anterior and
posterior tibial
tubercles (transverse
or oblique helioal)

(b) at the junction of
lower and middle tliird
of shaft (usually
oblique)
( "Di^juytren-type" )

(o) helioal fracture
upper third of
shaft
(Maisonneuve)

5. Posterior marginal
fracture

6. /interior marginal
fracture

fechanistic Classification according to
Bcsinin (1950) Lauge-Hansen (1950)

2nd degree abduction
or lateral rotation
fractures with
diastasis and rupture
of deltoid ligament

2nd degree lateral )
rotation fractures )
with diastasis and )
rupture of deltoid )
ligament )
1st degree lateral )
rotation with )
diastasis or 2nd 3

degree lateral }
rotation fracture )
if deltoid ligament )
natures )
1st degree compression
fractures

Pronation - abduction
Stage HI with rupture
of deltoid ligament
and undisplaoed
anterior ancl
posterior marginal
flake fractures of
tibia

Pxohatian - lateral
rotation
Stage III with rupture
of deltoid and
anterior tibio¬
fibular ligaments
with bone flake fro©
lateral margin of
tibia and rupture
of interosseous
membrane

Pronation - abduction
Stage H with nature
of deltoid ligament



4-

CLASSIFICATION OF FRACTURES OF THE AMCffi
(CCtlT'B.)

Mechanistic Classification acwoix!i.ng to
Bonnin (1950) Lauge-Saosen (195^)

III ElEdlJJSOItAR FgACTUBES

X. Vertical fissure fracture
ine&iai malleolus with
transverse fracture of
lower end of fibula (up
to mm inch above level
of plafond)

2nd degree adduction
fracture

Supination - adiuctios
Stage II

2. Transverse car oblique
fracture of the medial
malleolus with:

(a) transverse or
oblique basal
fracture of lateral
malleolus

(b) anterior vertical
fracture of lateral
malleolus

(c) iaterfadjeroular
oblique fracture
of fibula

(a) supretubercular
fmeture of fibula
(1) just above level
of tubercles
("Low Dop^iren")

(2) in the middle or
upper third of shaft
("IXftjyytren-type" :
Pott)-variation:
centra1 dislocation,
of talus

2nd degree abduction
fracture

2nd dofree lateral
rotation fracture

2nd. degree lateral
rotation fracture

2n& degree abduction
or latere! rotation
fracture with
diastasis

2nd degree lateral
rotation fracture
-.vitfc diastasis

Pronation - abduction
Stage III (inditing
posterior marginal
flake fracture)

Pronation - lateral
rotation fracture
Stage III with flake
fracture lateral
margin of tibia

3. Fracture of posterior margin
of tibia with:-

(a) oblique helical inter™
tubercular fracture
of fibula

(b) transverse fracture
medial malleolus

(c) compression fracture
of a single
malleolus

lateral rotation
fracture with
fij flgterf a
(i) 1st degree or
(ii) 3rd. degree if
deltoid ligament
ruptures

2nd degree compression
fracture

Supination - lateral
rotation
stage III

Pronation - abduction
Stage II



CLASSIFICATION OF FliAOTUHES CP THE U
(CCW'D. )

Mechanistic Classification according to
Bannin (1550) Lauge-Hansen (1550)

M, TRIMALLEOLAR ffRACTUKES

1. Vertical fissure fracture
medial malleolus •with
transverse fracture of
lower end of fibula aril
posterior mrgiral
fracture of tibia

3rd degree adduction
fracture

Transverse or oblique
fracture of medial
rsalleolua with fractures
of the posterior margin
or posterior tubercle
of the tibia and

(a) transverse or
slightly oblique
basal fracture of
lateral malleolus

(b) intertubercular
oblique fracture
of fibula

(o) supraiuberoular
fracture of fibula
(transverse or
ohltcjue)
(i) just above level
of tubercles

(ii) in the middle or
iipper third of shaft

3rd degree abduction
fracture

3rd degree lateral
rotation fracture

Supination - lateral
rotation
Stage IV

3rd degree abduction
fracture with diastasis

3rd degree lateral
rotation and abduction
fracture with diastasis

Pronation - afcluotion
Stage III

, ronatian - lateral
rotation
Stage IF

V OOHFBESSICK BRACTPTlfa OP THE LOWER THIRD OF TIBIA.

(1) T and Y-shaped and spinal )
fractures into the )
ankle joint } 3rd degree oospresoien fractures (ikmnia)

(2) Grossly oommimted fractures#
of the wfei^htbearing )
surface of the tibia )

VI EPIHiYSEAL SHPARATICHS

Classified according to whether the epfeipbyses ere di s, -laced laterally,
medially* posteriorly or anteriorly.



6.

TABLE II

DIAPHYSEAL
FRACTURES

MEAN DURATION OF IMMOBILISATICN IN PLASTER AM)
RECOVERY TIME ACCORDING TO FRACTURE SEES

Site of fracture

TIBIA ALONE

(1) Lower 1/3

(2) Junction of
middle & loser 1/3

(3) Middle 2/3

(4) Upper 2/3

(5) Unspecified

TOTAL

TIBIA & FIBULA

(1) Loser 1/3

(2) %&ral frs.of
Lower 3/3 tibia &
upper 2/3 fibula

(3) Juno. of piddle
& lower 1/3

(4) Middle 1/3

(5) t^P«r 2/3
1 (6) Unspecified

TOTAL

RTMPty.

No.
Series A

Days in
plaster

12

10

0

1

24

iaofw« IAFT ms.
TIBIA & FIBULA

(1) Lower 1/3

(2) Junction of
middle & lower 1/3

(3) Middle 1/3

& Middle 1/3
tibia only)

(5) Upper 2/3
(6) Unspecified
TOTAL

16

23

2

3

50

1

0

1

0

0

75

98

46

Recovery timej
(days)

92

176

112

119

122

99

106

43

(56)

69

«■»

87

64

121

188

119

95

79

62

82

91

323

227

98

128

W

No.

8

6

2

12

2©

0

5

17

7

1

35

Series B
Days in
plaster

Recovery
tirasCdays)

78

81

79

88

83

65

o

0

2

0

213

124

129

78

129

124

325

*

73

56

349

66

72

78

98

88

51

(88)

89

123

"loo"



TABLE II (CONT'D.) 7.

MEAN DURATION OF IMMOBILISATION IN BLASE© AND
RECOVERY TIME ACCORDING- TO S8ACT0HE SHE

..1. r,

COMPOUND FRACTURES
Sit© of fracture Series A Series B

No. Days in
plaster

Recovery time
(clays)

No. Days in
plaster

Recovery
time(d&v»)

TIBIA ALONE
1

! J ■

(1) Lower 1/3 0
■

|
0 | - 90

■

(2) Junction of
middle & lower 2/3 0

i

-

1 ■

• 0 - mm

(3) Middle 2/3 0
t
f

mm 1 1Q4 88
•

(4) Upper 2/3 1 106 78 0 - -

(5) Un^ecified 0
1

- 2 170 87

TOTAL
* 106 78 ! 3 248 88

TIBIA & FIBULA !
]

1
.

.

•

(l) lower 2/3 4 116 (&)
I

8 2 194 246

(2) %>iral frs. of
lower 2/3 tibia &
upper 2/3 fibula

1 169
-

.

(149)
1
|

0
.

■

A

■

-

(3) Juno, of middle
& lower 2/3 2 132 120

1

1
0 *

•

(4) Middle 2/3 8 132 81 2 120
.

110

(5) Upper 2/3 1 203 344 1 0 -

.

-

(6) Unspecified 1 129 59 ! 5 156 (76)

TOTAL 1? 134 85 9 156 102

BCNSGRAIT FRS.
TIBIA & FIBULA , ' i ( \

(l) Lower 1/3 0
. i

l 1 436 119

(2) Junction of
middle & lower 2/3 1 268

■

138
-

j
2

1!
445 136

(3) 'addle 3/3 1 245

'

91 0 - -

(4) Middle 1/3
(tibia only)

0 - 0

! ^ '
-

| (5) Upper 1/3 1 i 560 101 0
' 1
i

-

j

(6) Unspecified 0 - - 0
; 1

mm

TOTAL 3 324 iio1 1 5 | 442 130



TABLEHIFREQUENCYK

8«

Sit©ofFracture

CURE

tibiaaloneTl)Lower1/3 (2)Junctionof middle&lower*2/3 (3)Middle1/3 (4)Upper1/3 (5)Unspecified TOTAL

1- 28-56 A,g,

dumberofPatientsGroSmAccordingtoIXcationofImmobilizationinMonths&Days.
2-I3-4-j5-j6-i7-I8-(9-12EKJntha 57-84|85-112113-140|141-168169-196197-224225-252j253-363days AB;AB;ABA ,B,jLJE-lA-

t>2

5 6

1

It

1-

4
1 7

4
2

5.-

-1

1 1 2

3!1215i65"
1!- 1- | j~rr »—

1;- 1{l
■1.ml

T

Tibia&Fibula(1)Lower1/3|- (2)Spiralfrs.of'< lower1/3tibia& upper1/3fibula (3)Junctionofaid-- die&lower1/3j(4)Middle1/31 (5)Upper1/3i- (6)Unspecified|-
:1

3

I5 ;1

3i53 1:-- 8210

TOTAL

4 5 1 1

-11 71 21 5-

-;2 2I- —j2 4.

111 2I.

1- 4-

1-10151516;1214386 ———j-1—1-4—

2

1I-

-(267&t304days)
1(274days)

1S2 s

CompoundfracturesTITLoweflTI(2)Spiralfrs.of lower1/3tibia& upper1/3fibula (3)Junctionofmid¬ dle&lower1/3(4)Middle3/3 v5)Upper2/3 (6)Unspecified
--j2

1!-

11

-1

131 —■1—
--2

1
1

-,1 -1
«■»m 2 ■'—

TOTAL

,r"3LiJSL

-11
*;- 1;1

-h|

1- 1I1

1(294days)



TABLEIVBATEOFUNIONANDINOIDBNSEOF'DEIASSDUNIONANDHOi-UHICE?
T^peofTotal fracturenumberof Ipatieatsin
Number&percentageofpatientshavinghadplasterremovedandcommenced mobilisation:-

Number& j>eroentag» ofpatients

eachgroup
by12weeks""
by16seeks"\
by20weeks"""{by24weeks"

requiring bonegraft

|SeriesA SeriesB
|

25

28

NO.(£)
14(56) 15(64.3)

No.(J6) 20(80)24(85.7)i
No.H)INo.(%) 22(88)\22(88)27(96.4)!26(100)
rpi

Bothseries

55

32(60.4)

44(83)49(92.5)j
50(94.5)

1(2)

Shadefractures tibia&fibula
|SeriesA SeriesB

jBothseries

8

68

I!
11i1jj l!'

11(a.6)!26(51)38(74.5)41(80.4)15(22)j31(45.6)j45(63.2)53(78)
1 \

518[

119

26(a.8)|57(47.9)!83(69.7)j94(79)
4(3)

CfoiGDOundfractures Tibia<4fibula SeriesA
!SeriesB1

Bothseries

21
15

'

;s>

1

8(38)4(27)

[

11(52)7(47)

13(62)9(60)

f (

3(«.) 3(20)

36

4(11)

12(33)

18(50)

22(61)I6(17)

j\ i

Number&percent?ofpatientsinboth seriesshowingdelayedunion:-

Number& percentagej ofpatients requiring bonegraft

at12seeks-
at16weeks*"1at20weeks" {
at24weeks"

Tibiaalone
•

Simplefractures oftibia&fibula
!Compoundfractures oftibia&fibula

53

119
36

a(39.6)
93(78.2) 32(89)

no.m 9(17) 62(52.1) 24(67)

sHo.cjy|4(7.5) 36(30.3) 13(50)

Ho.U) 3(5.7) 25(a)
14(39)

No.(%) 1(2) 4(3)

j

6(17)
i

on84-th.,112th.,140th*and166th.dayrespectively.



TABLEVINCIDENCECFVARIOJS7YR2SOFACCIDENT(SERIESA) Nusaberofpatientssustaining:-
■*vP®iiOOXuuSJ*w

Fracture tibia

Fracturetibia andfibula

Compoundfractures
Bonegraftfractures
Total

RoadAccidents (l)Meteroaror servicetransport
1

2

1

-

41

(2)Motorqyde

3

8

6

2

19

(5)Pedalcycle

.
•

<e»

.

1

-

1

(4)Pedestrian

*»

2

1

1

4

Injuries
(1)Soccer

24

..

27

3

2

46

(2)Rugger

2

1

-

3

(3)Gynnastics

1

2

1

tm

4

(4)WaterPolo

1*

m

•

1

1

AssaultCourseAccidents
*

3

1

-

4

FailsorSlips

2

3

9

m

7!

CrushedunderArmoured Hatch

-

«•

1

1

Trapped"hyRackingCases
m

1

1

Notrecorded

2

m

m

2

TOTAL

2L

50

—J

IB

;

5

97



If.

TABLEVIMEANDURATIONOFIMMOBILIZATIONADCCEDINGTOACSOFPATIENTS
ij

Age

Series

Sinplefractures
oftibia

iSimplefractures oftibia&fibula

I

Compoundfractures
Bonegraftfractures

Oroiq) (years)
j

No.

Beys
in

plaster

Recovery time (days)

ino. i

Days in plaster

Recovery time (days)

No. '

Days in plaster

Recovery time (days)

No.
'

Days
in plaster

Recovery time (days)

16-15

A B

10 16

74

84

57 73

24

18

110 109

J

97 (80)

8 4

126 176

84 (97)

1 1

268 175

138
88

20-24

A B

13

8

106
82

(73) 57

20 26

'

128 128

80.5(75)

4
5

150 122

107|2 791
234 436

95

172

1

i11iMiji 25-47

41 B4

■
101

81

23
95

6

21

146 132

103 113

6 3

130 181

(65)
m

2 4

393 414

115 107

*

16-19

A+B

26

80

67

42

109

(88)

12

142

(87)

i2

222

113

20-24

A+B

21

97

(66)

46

128

(78)

9

134

92

3

301

120

25-47
1

A+B

5

85

80

27

135

111

9

J

147

(93)

6

407

110

Thebracketsindicatethatinarrivingatthefigure,onepatienthasbeenexcludedfrceathegrot?)forreasonsstatedinthetext,exceptforcompoundfracturesinthe25-47agegroi^p(seriesA),whoretmpatientshavebeenexcluded.



12.
TABLE VII EFFECT OP MSfBQSS OP REDUCTION AND FIXATION OH MEAN DURATION OF

IMMOBILISATION AND EECOYSIQ? TIME.

Method of reduction Series A Series B
and fixation No. of

patients
Days in
plas te: *

Recovery! £
time It
(days) J

b. of 1
>atien~ ]
ts.

5ays in
plaster

Recovery
time

(days)

Fractures of txbio
(64)(1) Reduction campleted

during first -week
(General anaesthetic required
for 3 fractures j screwed 1;
plated 1)

20 84 7 74 58

'2) Fractures disturbed after
first week (General anaesthetic
required for 2 fractures;
screwed i)

3 112 48

(3) Skeletal traction 1 198 105 1 127 119

Fractures of tibia and fibula
(l} Reduction completed during
first week (a) plaster only

17 97 66 9 111 94

(General anaesthetic required
for 9 fractures in each series)

Ch) screwed

(c) plated
(d) inlay bone graft
(d) double fr. plaster

only

3
1

1

67
172

165

69
153

92

5
2
1

108
118
159

87
98
49

Total 22 102 72 17 114
.. .. 90

(2) Fractures disturbed after
first week (a) further manipul¬ 10 140 78 6 111 93
ation or wedging

(b) screwed
ic) plated
(d) Biintscher nail

3
6
3

188
121
127

204
91
116

1
4

125
152

115
88

Total, 22 139 104 In 127 93

(3) Skeletal traction 6 125 117 i 5 171 140

JciEpound. fractures
(I) .Reduction completed during
'irst week (a) plaster only

6 149 (97) 1 97 51

(' General anaesthetic required
"or 6 fractures)

(b) screwed 2 86 88 _

(: ) Fracture disturbed after
: 'irst ".'reel' (a) further manipul¬ 2

1 ' 11 ' m'

139 93
ation or wedging

(b) plated 4 111 51 1 138 165
(:) Skeletal traction 3 155 (U) 154 102



13.

TABLE ¥111 COMPARESQM OF THE EEFB3TS OF OPEN AID CLOSED
RjSPOCTICB m DQMieiOH OF B&rfflTLTZA^TfiT-I TM
PLASTER ABB SECOVPa TIKE.

Ser•ies A Series B

Method of Reduction
Mo. of
patients

Days
in

plaster

Recovery
time
(days)

Mo. of
patients

Days Recovery
in time
plaster (days)

Simple fractures of tibia
and fibula

(a) closed 28 114 71 15 111 93

Cb) open 16 131 117 13 128 88

(c) skeletal traction. 6 125 117 3 171 140

Series A and B

Ho. of
patients

Days in
plaster

Recovery time
(days)

Compound fractures of tibia
and fibula

(a) closed 10 (9) 14-1 (91)
(b) open i 7 108 79

(c) skeletal traction 6 154 103



14.
TABLE m B.?i?SCT CF IBGSflCXSKS AT M.R.S. rOULK IH HASTBR ON MEM RBGOV.CHI TEG

"

(SB3HES&K AOCOBDIN£ TO TYPE OF FRACTURE

Type of Fracfcuss#

Sis-pie fractures of liija

No. of
patient.'

1. Patients treated at
M.R.U. in plaster

(a) undisplaced jncactarei i
(b) displaced fracture

both groups

2. Patient® not treated
at J.i.11.11. anile in
plaster

(a) nadleplaeed fracture i
(b) displaced fractures

both groups

7
7

14

4
4

Mean time
at M.R.U.
in plaster
... fea?),.

Mean total Mean delay
duration time
in plast». r (days)

Mr£.... _

32
30

31

72
96

84

75
116

96

17
49

33

Recovery
time

(days)

41
63

52

56
101

78

113
159

136

131
217

174

idraole fractures of
tibia and fibula

1. Patients treated at
M«R«U. An plaster
irffiaediate reduction
reduction delayed © t

after 7

11

13

both groups including
fractures treated by
skeletal traction(3)

2. Patients riot treatec
at M.R.U. ■sdiile in
plotter
immediate reductio
reduction delayed c(r
corrected after 7
clays.

both groins including
fractures treated by
skeletal tmet±m(3)

27

20

49

48

48

99

115

107

94
166

14
19

129 18

68

85

82

63
135

99

167

198

189

157
300

228

Coar>o\ma fractures

1. Patients treated at
M.H.U. in plaster

2. Patients not treated
at M.R.U. isfaile in
plaster.

9 151

98 15

99

67

250

165

(Cont'd.)



15.

TABLE IXA. (CONT'D. ) EFFECT OF EXERCISIS AT M.R.U. MTTiF. IN PLASTER CK
UB&N HBCOVEJST TIME (SERIES A), ACCORDING TO
TYPE OP FRACTURE.

__

Cype of Fracture No. of

patients
Mean time
at M.R.U.
in plaster
(days)

lean -total
duration
in plaster
(days)

Mean delay
time
(days)

Recovery
time
(days)

Mean total
treatment
tiae(days)

Fractures immobilized in
caliper after piaster
bad been removed

1. Sin-pie fracture® of tibia 1 29 198 - 105 303

2. Single fractures of
tibia and fibula

(a) treated at M.R.U.
in plaster 2 87 220 - 130 349

(b) not treated at
M.R.U. in plaster 1 «*» 133 5 113 246

3. Bonegraft fractures

[
2 42 248 - 133 381



16.
TARTF. Tim EgfECf OF EXERCISES AS M.R.U. WH32E IN PIASTER CW imtf RECOVERY TIME

™!

(SERIES B), ACCCBDDB TO THE OF FRACTURE

type of Fracture No, of
patients

Mean tiiae
at H.R.U.
In pl&stei
L&xsl

Mma total
duration
in plaster
(days)

Mean delaj
time
(days)

Recovery
time
(days)

Mean total
treatment
tiiro(dsya)

Simple fracture© of tibia

1. Fati.entn treated at
M.B.U. in plaster

2. Batients not treated
at M.R.. U. in plaster

21 43 85

74 30

63

85

148

157

Simple fractures of tibia
and fiuula

7

6

18

32

1. Batients treated at
M.R.U. in plaster

(a) immediate reduction

(b) reduction delated or
corrected after 7 days

(c) treatment not specified

all groups including
fractures treated to-
skeletal traction(l;

2. Batients net treated
at M.R.U. while in
plaster

(a) immediate reduction

(b) reduction delayed or
corrected after 7 day©

(e) treatment not specifiec 14

all groups including
fractures treated to
skeletal tr&etionf 2}

10

53

57

40

100

130

121

& 119

30

125

112

118

36

40

17

124 27

70

71

80

78

105

118

86

99

170

201

201

197

226

250

20k

223

Ccaspound fractures

1* Patients treated at
M.R.C. in plaster

2. Batients not treated
at M.R.U. isbile in

plaster

35 151

133 29

94

102

245

235

(Cont'd.)
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TABLE IXB (CONT'D) EFFECT OF EXERCISES AT M.J4U, WHILE Iff PLASTER CK
MEAN recovery time (series b), according to type op

FRACTURE

Type of Fracture No, of
patients

Mean time
at M.R.U.
in plastea1

(clays)

Mean total
duration
in plaster

(days)

delaj

(days)

Recovery
time

(days)

Mean total
treatment
time (days)

Bonegraft fractures

1, Patients treated at
M.R.U. in plaster

2, Patients not treated
at M.R.B, in plaster

148 454

335

128

108

592

443

Fractures imoobilisea in
caliper after plaster
had been removed

1, Simple fractures of tibia

2, Simple fractures of tibia
and fibula,

3, Compound fracture tibia
and fibula.

1

1 197

132

92

173

294

43 194

126

202

286

299

496



18.

TABLE IX C EFFECT OF EXERCISES AT M.R.U. MILE IN PIASTER ON' MEAN RECOVER!
TIME (BOTH SERIES) ACCORDING TO TYPE <F FRACTURE

Type of Fracture No. of

patients
Mean time
at M.R.U.
in plaste
(days)

Mean total
duration

c in plaster
(days)

Mean delay
time
(days)

Recovery
time
(days)

'Jean total
treatment
time(days)

Simple fractures of tibi*

1. Patients treated at
M.R.U. in plaster

35 38 85 - 58 243

2. Patients not treated
at M.R.U. in plaster

24 — 87 32 80 167

Simula fractures of tibia
and fibula

1. Patients treated at
M.R.U. in plaster

59 47 113 M+ 80 193

2. Patients not treated at
M.R.U. in plaster

50 - 126 26 99 225

Compound fractures

1. Patients treated at
M.R.U. in plaster

14 52 151 - 97 248

2. Patients not treated
at M.R.U. while in
piaster'

13 •» 114 20 83
'

197

All types of Fracture
treated at M.R.U. in
plaster

(a) series A 50 45 109 - 76 185

(b) series B 58 44 109 74 183

AH types of Fracture
not treated at M.R.U.
in piaster

(a) series A 35 - 115 21 88 203

(b) series B 42 - 118 28 97 215

(Cont'd.)



19.

TABLE IX C (CONT'D.) EFFECT OP EXERCISES AT M.R.U. WHILE IN PLASTER OH JEM
IfflCOVEET TIME (BOTH SERIES) ACCORDING- TO TTFE

OF FRACTURE

Type of Fracture Ho. of
patients

Mean time
at M.R.U.
in plaster
(days)

lean total
luration
ji plaster
[days)

Mean delay
time
(days)

Recovery
time
(days)

Ae&n total
treatment
time(clays)

Total both series all
fractures treated at
M.R.TJ. in plaster*
Total both aeries all
fractures not treated
at M.R.U. in plaster

108

77

45 L09

.17 26

75

93

184

210

m

Excluding patients subsequently treated in a caliper or requiring bonegraft.
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TABLEXEFFECTCPDURATIONOFDMOBILIZAIICHBrPLASTERANDEXERCISESATM.R.U.INPLASTERON MEANREOOVEET"TIME.'

(a)FracturesDemobilizedinPlasterfor44
-84dayst-

Patientst.
seatedatM.R.U.*

bileinplaster

^tients»
ottrea
tedatM.
R.U.whileinplaster

Timeat M.R.U.
inplaster (groups)

Series

No.of patients
feandtu
rationir

davsof

telayin arrival itM.R.U. ifter blaster removed

Series

Meandurationind
aysof

nns
at II.B.U. In plaster

Total period in plaster
Recovery time
Dotal treat¬ ment time

lOeOi* satients
Total period in plaster
Delay in arrival atM.R.U.
teoovexy jisae

Total treat¬ ment time

Over28 days

A
B

10
13

43 40

74 68

51 64

125 132

3-21 lays

A B

6 6

71 78

10

6

53 78

124 156

5-28 days

A B

9 9

15 18

72
75

64 66

136 141

3ver 21days

A B

2 7

65 64

24 37

79 86

144 150

(fc)Fraotu
resIssnc

Mlizedfc
*r85-
112days-
i-

Over28 days

A B

7

13

50
57

102 101

70 61

172 162

0-21 Says

A B

10

6

97
8f

11 11

53
64-

150 153

5—28 days

A
B

4 1

11
20

97

112

98

47

195 159

Over21 days

A B

5
4

96

105

32
49

74

133

170 238

(c)Fractu
resIseuo
billzedfc
»r113-
168Amjfi
is-

Over28 days

A £

14
12

6568

130 133

71 83

201 216

0-21 days

A B

3 6

125 137

11
10

67
77

192 214

5-28 days

A B

1 4

9

19

121 132

76

103

197 235

Over21 days

A B

3 7

127 138

31 59

149 134

276 272



20.

TABLE XI EFFECT 01? DURATION GW DIMOBILIZATION IN PLASTER ON MEAN
RECOVERY Tim (BOTH SERIES)

Plaster I^oMlizaiion
Group
!
(
j ■ ' . ' i

Number of
patients

Mean ties©
at M.R.U.
in plaster
(days)

Mean total
period in
plaster
(days)

Recovery
tn.se
(days)

Mean total
treatment
time (days)

(l) Patients treated, at
M.R„ U. while in plaster

(a) 44-84 days
lb) 85-112 days
,c) 113-168 days
(d) 169-3% days

41
25
31
11

30
46
58
56

72
1CEL
131
202

61
69
80
128

133
170
211
330

(2) Patients not treated
at M.R.U. in plaster

Mean delay in
arrival at
M.R.U.(days)

]1

(a) 44-84 days
lb) 85-112 days
(c) 113-168 days
(d) 169-249 days

21
25
19
12

19
21
32
32

i
...

70
96
134
215

74
73

108
146

244
169
242
361



a.

TA3LE XII WFBJI' CF EXERCISES AT M.R.U. IN PLASTER Cti EEC0VE1S TDE
ACCORDING TO TBffi OF ARRIVAL

Time of Arrival at lb. of
fatients

I) 111 fractures
series A

a) otrsr 28 days at M.R.U,
in plaster

b) 5-26 days at
in plaster

o) 0-21 days after
plaster off

d) over 21 days after
piaster off

2) All abaft fractures
aeries B m

a) over 28 days at M.R.U.
in plaster

b) 5-28 days at K.E.TJ.
in plaster

c) 0-21 days after
plaster off

d) over 21 days after
plaster off

36

14

21

34

42

16

22

20

Mean time
at M.R.U.
in plaster,
or mean delay
in arrival at
&Et!L{+)
(days)

57

34

10U)

38(*)

54

18

9(+)

49(+)

"can total

period in
piaster
(days)

U3

83

103

133

110

108

122

113

Recover:
tine
(days)

f'ean total
treatment
tii;!«( days)

77

75

70

115

71

81

81

115

196

158

173

248

181

189

203

229

3) All shaft fractures
both series

a) ever SB days at M.R.U.
in plaster

b) 5-28 days at M.R.U. in
plaster

o) Ot-21 days after plastei
off

78

30

43

d) over 21 days after
off

34

56

16

9(+)

44(4)

114

96

113

122

74

78

75

115

188

174

188

237

x Excluding patients subsequently treated in a caliper or requiring bonegraft.



(X]ETPKffE!CY MALYSIS, TABLE m«

The significance of association of the means of the recovery times
and total treatment times in the four groups a, b, c and d has teen, tested
by cons traction of 2 s n contingency tables for trie number of the recovery
times (S) above and below 75 days, and of the total treatment times (f) above
and below 180 days.

Comparing groups a, b and c:-

Sera.es A, Kx for R m 1*72, x^for T = 1.77
Series B, for E = 1.59. for T = 0.37
Both Series x'-for R = 0.43, x^for T = 0.24

For P = 0*05, n = 2, ^ - 5. 99. There is therefore no
significant association between the means of these groups.

Comparing groups a + b + c with

Series A, for E = 7.21, ^ for T » 1.73
Series B, x*-for R * 8.41, pet for T x 7.30
Both Series, R # 16.03, x^for 1 = 8.43

For P = 0.05, n = 1, X1" = 3*84. There is a significant
relationship between groups a, b and c combined, and group d, except with
regard to the mean total treatment times in Series A, which is influenced
by Increased plaster times in group (a)

Comparing group c in Series 4 and B, the maximum difference
between the two Series was tested by including the number of means of
recovery/ time (Hi) above and below 85 days and total treatment times (T1)
above and below 200 days.

^ U- R1 *> 4.34, T1 = 5.5<S

For P * 0.05, n » 1, = 3»84» The relationship between
Series A and B in group c ±3 significant, but shouldbe interpreted with
cautim in. view of the difference in mean plaster times between the two groups.



22.

TABLE XTTT ML&K3J& FRACTURES: INFLUENCES OF mMTSim SITE ON 1MAN DURATION OP
1

moBiLizATioN AKD RBocragy TIME (SSBIBS A)

Type and Site of Fracture Ho.of Time Recovery Total
patients in time treatment

plaster (days) time
* (days) (days)

I Sprain Fractures
!

'

.

(l) Avulsion tip of lateral malleolus 1 17 54 71
(2) Avulsion tip of medial malleolus 1 34 15 49
(3J Avulsion tip of hath medial end lateral, malleoli 2 29 42 71
(4) Posterior marginal fiate 2 JS 29 48

dotal 6 24 35 59

II Isolated Fractures ( "hnimlleolar")
_

•

(l) Fractures of medial irslloolus
'

(a) Vertical fissure 1 55 31 86
(b) Transverse - oblique 6 63 41 104

total 7 mr 40 101

(2) Basal fractures of fibula 0> '•< m «. mm

(3) Intertubercslar ("mixed oblique") fractures '

of fibula 15 39 57 96

(4) Supratuber©.dar fractures of fibula
(a) Low oblique 2 52 73 125
(b) At the junction of middle and loner Hsird

of shaft - "Fc&teDupuytreii~typew 2 62 46 108
- "Helical'-"mixed oblique" type 1 93 62 155
Total all aupratuberoular fractures 5 & *So 124
Total all fibular fractures 20 45 58 103

(5) Posterior marginal fractures 1 £LC
OO 84 152

(6) Anterior marginal fractures 0 - - -

Total all isolated fractures 28 50 55 105

HI malleolar Fmcturea :
.

"

•

(l) Vertical fit sure fracture of medial malleolus 3 87 64 151
and transverse fracture of distal end of fibula - ' i ;

(2) i'rarsverse-cbli^xr fractures of medial
' i

malleolus with (a) Low oblique sjpratubercsul&r 1 2AB 61 215
fracture of fibula ! .

j

(b) Oblique fracture at junction 1 21 189 210
of lower and middle third of
shaft of fibula "iDupqytre®-

1
i

type" i

Total all fractures of medial and i
lateral malleoli 7 87 103 190

(Cont'd.)



TABLE XIII (Cont'd) MALLEOLAR FRACTURES: LIPLUENCE OP FRACTURE SITE ON MEAN DURAIIQf"-'*
OF ESuOBILIEATION AND RECOVERY TEiE (SERIES A)

Type arid site of fracture. No. of |
patients

Time
in

plaster
(days)

Recovery
time
(days)

Total
treatment
time

(days)

(3) Fracture of posterior margin of tibia with
fa) Intertubercular fracture of fibula
(b) Supratubercular fracture of fibula
(oblique and helical fractures at function
of middle and lower third of shaft)
Total all fractures lateral and posterior
malleoli (site not recorded in one fracture)
Total all Trimalleolar fractures

2

4

60

53

73

82

133

135

7 56 79 135

14 71 92 163

IV. Trimalleolar Fractures

Transverse fracture of medial malleolus and
posterior marginal fracture with:

fajlntertubercular fracture of fibula
(b) Comminuted supratubercular fracture of

fibula at junction of middle and lower
third of shaft ("Bott-I>upuytr-an. type")

Site not recorded*

Total all trimalleolar fractures.

2

1

1

54

58

... 93

87

90

169

141

148

262

4 65 100 173

V Ccsapress ion Fractures

(1) CoEininuted oblique fracture of middle third
of tibia with extension into ankle joint and
vertical fracture of mediaq malleolus and
supratubercular fracture of lateral malleolus

(2) Vertical fissure fracture of medial malleolus
and transverse basal fracture of fibula;
comminution of anterior margin of tibia

1

1

110

Arthrodes

67

is at 171 <3

177

Lays

VI Epiphyseal Separation Fractures

(10 Fracture-separation of lower fibula epiphysis
(2) Fracture-separation of lower tibial epiphysis

Ti/ith (a) Lateral displacement(b) Posterior displacement and
diaphyseal flake

Total all epiphyseal separation fractures

1
3

2

2

38

42

62

14

39

57

52

81

119

5 49 41 90

Til Miscellaneous

(1) Intertubercular fracture of fibia complicated
by osteochondritis dessicans of talus in
recovery stage

(2) Fracture fibula with psychiatric complicatior

L

1
t! t 1

20
70

245 265



»m\\ inn
_MALLEOLARFRACTURES:INFLUENCEOPTYPEOFFRACTUREONMEANDURATION<FMOBILIZATIONAMDRECOVERYTIME(SERIESAANDB)

2-4.

SeriesASeriesB
No,ofTineRecoveryTotalNo,ofTine patientsintimetreatmentpatientsin plaster(days)timeplaster(days)(days)

TypeofFracture

plasteaJLasisI

ReooveryTotal timetreatment (days)time
o(days)

ISprainFractures Avulsiontipoflateralmalleolus
k2)AvulsiontipofmedialmalleolusS)Avulsiontipofbothmedialand lateralmalleoli

(4)Posteriormarginalflfeke Total

1
1 2 2

T

17 3k 29

5k
15

42

71 49 71

4
1

1
0

T

42
37

51 43

27 53
18

W

69
90

69
IF

IIIsolatedFractures 1)

'2) ,3)
$

FracturesofmedialMalleolus Intertubercularfracturesoffibula Si£>ratubercularfracturesoffibula_Totalallfibularfractures
Posteriormarginalfractures Anteriormarginalfractures Totalallisolatedfractures

7

15

61 39

■i—8-
40

5?

1 0

68

26

50

84 ir

id

96

■m

103 152

10

| - 4^1

58

63

121

x

JL.

105

9.

57
£L

3895
50

%—dSr

IIIBimalleolarFractures (1)Fracturesofmedialandlateral malleoli
(2)Fracturesofposteriormarginof tibiawithlateralmalleolus Total

7 7_

87

JSL

103
79

190 221

3

1

83 JL

61

144
Ml

24

72

91

163

68

77

145

IVTrimalleolarFractures

65

108

173

59

87

146

(Cont'd.)
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TABLEXIV(COCT'D.)MALLEOLARFRACTURES:INFLUENCEOFTYPEOFFRACTUREOKMEANDURATIONOFIMMOBILIZATION ANDRECOVERYTIME(SERIESAANDB)
TypeofFracture

j.. i •■■" js*■

SeriesA

SeriesB

No.of patients
in plaster (days)

Recovery time (days)

Total treatment time (days)

No.offTime patientsin lplaster (days)
Recovery time

•(days)

Total treatment time (days)

VCompressionFractures (1)Spiralfracturesoftibiainvolving t-ntciejointandbothmalleoli
(2)Spiralfractureoftibiainvolving anklejoint

(3)Trimalleolarfracturearthrodeaed
1

1

110
'

'

•

67

£

177

I

1

0

131 240

i

'

199 176

'

j

330 416

VIEpiphysealSeparations (1)Fracture-separationlowerfibular epiphysis
(2)Fracture-separationlowertibial epiphysis

-

."

1

■

4

'

38

52

*

48

100

'

t'" . [

1 3

35 56

60 57

|

95

113

|

VIIMiscellaneous(seetextand TableXIII)

2

.

•m
—

-

jj

-

«•*

-

j *»

x indicatesthatthefiguresareavailableonlyforthe3fracturesofthistyperecordedinthisseries.



5-6,

3EAHLB XV' IiaLLEQLAFt FAftCTtlRESi PiCIDENC:: OF VARIOUS TYPES OF ACCIDMT

SS5IES A»

Type of Accident Ifumber
of
Patients

Percentage Percentage
Incidence in
Diaphyseal
Fractures

Road Accidents
1» Vehicle (in all cases when jurnpi

or alighting frota vehicles)
ig 3 5$ 4$

2. Motor cycle 5 8$ 20$

3* Fedeatrim 0 0 4$

Sports Injuries
1» Soccer 13 21$ 47$

2, Rugger 8 13$ 3$

3» figMttft* tics including Judo ' 5 8$ 4$

A. Basket ball 2

5» Ice skating 1

Assai.lt Course Accidents 4

|ht1 2

Falls or Slips

1* While walking or running

?• Sown steps or ladder

8

5 | 21$ 7$ j

Tuniirus during j)r±ll 1

Blown on Foot (cable and hangar £ i
door :raspectiv©ly)

Mr Cs&ft Crash (ground victim) 1 t

I
■i

'

Kicked 1 j

61 «■»

i



TABESXVIMALLEAOLARFRACTURES:MEANDURATIONOFB4MCBILI2ATICNANDTOTALTREAMENTTTMTg ACCORDINGTOAGEOFPATIENTS,
Age

IsolatedFractures

Bin\alleelarandTrimalleolarFractures

Group(Years)

Series

No.

Daysin plaster

TotaltreatmentI time(days)

No.

Daysin plaster

Totaltreatment time(days)

17-19

A

14

42

100

7

62

143

3

25

48

106

4

65

115

20-24

A

12

59

*' ''' * 107

8

82

173

B

18

55

(102)

2

48

116

25-44

A

2

56

120

3

55

196

B

12

46

107

6

73

175

17-19

Combined AandB

39

46

104|
11

63

133

o

t

£

19

30

57

(104)

;10

74

161

25-44

It

14

47

109

;9

67

182

Thefiguresinbracketsindicatethatonepatientliasbeenexcludedfromthesetotals,since recoveiywasundulyprolongedonaccountofaposteriortibialnervepalsy.



28.

TAKLgXVIIMALLEOLARFRACTURES;EFFECTOBDCRATIQMOFIMMOBILIZATIONHIPLASTERAMDEXERCISESAT M.R.U.INPLASTEROH"SAMRECOVERYTIME
(a)FracturesIioaoMlizedinPlasterfor9-49days;-

Patients
treatedatS.S.U.inplaster

1

Patientsnot
treatedatM.R.U.
inplaster

j|

MeanDurationinDaysof

lieaxiDurationin
Daysof

Timeat M.R.TJ.
in

1plaster (groups)
1'

Series
Mo.of patients
Timeat M.R.U.

in plaster _

Total period in plaster
Reoovery time

•

Total treatment; time

Delay in arrival atM.R.U. after plaster removed

Series ■

No.of patient,
.i
j

.

Total time
in plaster

Delay in arrival atM.R.U.
RecoveryTotal time!treat¬

ment
itime J

Over 28 days

A
B

0 7

35

«*»

45

w
39

j

84

:

0-14 days

A B

9 9

37 37

4 7

29 53

66
89

5-28 days

A B

12 17

15 16

35

37

45x
36

eox
73

I

Over
14days

A B

5 7

30
41

31 22

89
67

119 ioe

(t>)FracturesImmobilizedinPlasterfor50-
112days;-

•

Over
28 days

A 3

7
9

50
40

79 64

74 37

153 101

0—14 days

A B

8

10

V

69

6
5

63 75

131 143

5-28 days

A B

9 7

18 19

66 67

i™

64 49

130 116

!

Over
14days

A B

6

10

68 65

31 47

102 107

170 |173

Ifapatientwhoserecoverywasprolongedonaccountofpost-traumaticpesvalgusassociatedwithsubtaloxd arthritisisexcludedfromthisgroup,therecoverytimeforthegroupfallsto38daysandtotaltreatmenttimeto74days.
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TABLE mn MALLEOLAR F11ACTIRFS: EFFECT GF DURATION OF BfyOBIIlZATI® IN
"*™ ""

FLA3TER OB ISAM RECOVERY TIME ( StEIES A AM) B COMBINED)

Plaster irsRobiiisation
group

Number
of
patients

tiMta tin®
at M#R«U.
in plaster
(days)

Mean total
period
in plaster
(days)

Recovery
time
(days)

Mean total
treatment
time
(days)

(1) Patients treated
at M.R.U. in
plaster

(a) 9-49 dajs 36 19 38 39 77

(b) 50 - 112 days 32 31 69
_

55
•

124

(2) Patients not treated
at M.R.U. in plaster

i
*

' -

lean delay
in arr ival
at M.R.U.
(days) ..

(a) 9-49 days 30 14 37 55 92

(b) 50 - 112 days

[ ; -

34 24 67
■

■

87 154



30.

TABLE IXX HAHBGELAR FRMZTUmSi EFFECT CP EXEmiim M PLASTER CK
'

kjxrmu time Mxmpma to mm of arrival at s. r. u.

Time of arrival
at M.S.O.

Number of
patients

Mean time at
M.R.U. in
plaster# or
mean delay in
arrival at
M.R.U. (+)

! (daya)

Mean total
period in
plaster
(days)

Recovery
time

(days)

Mean total
treatment
time
(days)

AH Mai?eolar Fractures
both Series

(a) Over 28 days in
plaster at M.R.C.

23 41 63
| • f "• i

49 112

(b) 5-28 days at M.R.U.
in plaster.

45 17 47 k& 93

| e) 0-14 days after
plaster removed

36 6(+) 52 55 107

(d) Over 14 days after
plaster removed

28 37(+) 53 93 146

Contingency analysis! method as for Table XII, recording the number of the
recovery times (&) above ami beJmr 50 days and of the total treatment times (l)
above and belaw 105 days

(kanp&xing groapo a* h and c:-

for a = 1.73* ?!Lfor T * 1.72
Far P = 0.05# n » 2, = 5*99. There is therefore no significant
association between the means of these groups.

CoMparing groups a + fe + o mth &:*»

^ for H = lS.64,^for T = 12.88
For P = 0.05# n a 1 * ^ a 3*84. There is a significant relationship
betmem groups a, h and c combined and group d.



31.

TABLE XX DIAHfTSEAL FRACTURES: MEAN RANGE OF KNEE AND ANKLE JOINT ilOTEMHST
ON REOTAL OF PLASTER AT M.K.P.

Duration of
immobilisation
in plaster

Number
of
patients

Knee
extension
(degrees)

Knee
flexion
(degrees)

Ankle
dorsiflexion
(degrees)

Ankle
plantar flexion
(degrees)

(l) Up to 84 da^s(mean 72.5 days) 13 171 111 . 128

(2) 85-112 days
(mean 101.4 days) 8 173 123 89 117

(3) 113-168 days
(mean 130.0 days) 14 174 122 87 123

(4) 169-267 days
(mean 208.0 days) 6 171 131

....

83 123
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T&-RT.-K xxi DIAHIYSEAL FRACTURES: RATE OF RECOVERY OF KNEE FLEXION FOLLOWED

INCREASING PERIODS OF BUvfOI-ILIZATION IN PIASTER

The recovery of knee flexion has been estimated by recording the number of patients,
who had reached each stage of knee flexion at the end of each week after removal
of the plaster.

|Plaster immobilisation Number of patients
1 group and degree of 1st. 2nd, 3rd 4th. 5th. 6th. 7th. 8th. 9th. 10th. 11th. 12th. OnI knee flexion

sreel j disalarge

1Under 81*. days in plaster

iover 90° 3 1 am - - - - - - mm - - - —

71° - 90° 5 2 — mm | — — ** - • — mm mm \ tern

51° - 70° 9 2 2 1 1 1 - - - - - - —

U° - 50° 4 13 8 6 4 1 3 3 3 3 3 3 3
-finder 40° 2 9 12 j 14 | 15 L6 16 P 16 16 16 [16

Total 19 patients

85 - 112 days in plaster

Over 90° 5 2 | — mm - mm - - - mm - mem

i ~71* - 90° 2 2 1 1 - mm - «r* - *0» — - mm —

51° - 70° 2 4 ! 4 4 5 2 1 1 - - — -

41 - 50° 1 1 | 4 4 4 5 4 4 4 3 3 3 2
Under 40 1 2 2 3 4 j 4 6 6 7 8 8 8 9

1 ■
Total 11 patients

113 - 168 days in piaster |
Over 90°
7!° - 90°

8
4

3
4 4 1

- - -

«■»

- - mm mm

mm tmm

51° - 70° 1 5 7 2 2 2 2 1 1 1 1 1 1
41° - 50° i 2 1 2 7 7 j 7 5 5 4 4 3 2 2
■Under 40 - 2 2 5 6 6 8 9 10 10 11 12 12

n
Total 15 patients

y
„

r
169 - 267 davs in plastea •

■Ovgr 90° 8 8 6 4 2 1 _ _ —

■71® - 90° 1 1 2 3 4 4 1 1 1 — - — —

B5i° - 70° — mm 1 2 1 2 6 5 5 5 4 3 2
■41 - 50° - w - - 2 2 2 3 3 3 4 5 6
binder 40° — — -

■
•

— — — — — 1 1 1 1

Total 9 patients
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TABLE XXII DIAPHYSEAL FRACTURES: HATE OF RECOVERY OF KNEE AIR) ANKLE JOB© FUNCTION

IN HALF {50%) AND THE MAJORITY OF PATIENTS (9<$) AFTER INCREASING
PERIODS OF IMMOBILIZATION

Degree of f Week in which half (5Q&) and the majority of patients (99®) attained
movement L the corresponding degree of movement. Total number of patients in

first column of each group.

f Up to 84 days in plaster | 85 - 112 days | 113 - 168 days 169 - 267 days
!': ■ 3 i 5

ma. flexion j
$

No. 5Q£ 90^ No. 5$ 9<r* 1 No. 5<$ 90$ No. 5$ 9$

9Cg 19 1
!i j

2 11 1 3 15 2 3 9 4 6
It 19 1 2 11 2 3 15 2 4 9 7 7
50® 19 2 3

%
11 3 7 14 4 7 7 10 :i2*)

40° 16 3 (7+) 9 7 (10+) 12 7 (12+) 1
-

Ankle dorsi-
j
i

•

'

flexion ;

! .

1

a - 1 ■
■

•

■

•

90° 18
■

1 1 11 1 3 15 1 2 9 1 3
85® 17 1 3 10 2 6 15 2 4 9 1 7

16 1 9 7 6 - 14 4 11 6 9
73° 9 7 5 «* — 8 (16) -* 2 **

Ankle plantar
L

1
, • !

■

. 1
1 -

•

flexion— j

120o 18 1

[ ' !
| i

1 11 1 5 15 1 2 9 1 1
125® 18 1 2 11 1 9 15 1 4 9 1 3
130® 18 1 8 10 3 12 14 2 8 8 2 5
135® 16 1 11 6 3 - 34 4 11 8 5 11
140° 34 3 1 -

I 5 (9) «■* 7 (11)
1

4 (15+:

The figures in brackets are approximate. As the extreme range of movement is reached
the number of patients in each group is reduced, but the figures for 5Q$> and 90$ at
patients relate to the original total.
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TABLE XXIII DIAPHYSEAL AND MALLEOLAR FRACTURES: RANGE OF SUPINATION *ND
~

PRONATION ON REMOVAL OF PIASTER AT H.R.U.

Duration, of
immobilization

Number of patients showing 1/4 > 1/2, 3/4* over 3/4 and
full ranse of movement compared with normal foot

in plaster Supination Pronation

1
*

1* 1 3
4

tfcer
1 Full i * 1

Over

1 1 Full

Diaphyseal fractures ' ;]
(l) Up to 84 days
(raean 72.5 days)

2 6 ! 3 2
*

- 3 6 | 3 1

(2) 85-112 days
(mean 101,4 days)

4 2 2

•

•» 3 2 2 •»

f.
1

(3) 113-168 days
(mean 130 days;

4 3 5
.

-

1 1 2

1 •

3 4 2 3

(4) Over 169 days
(mean 208 days)

2 2 «■» 2 -

|

3 2 - 1
•

Total 12 13 10 5 1
.

8 10 12 6 5

Malleolar fractures
-

J
i

/;

•

(l) Isolated inter-
tubercular fractures

1 4 2 1 - 3 "" 4 1

(2) Isolated supra-
tubercular fractures
and fractures of
medial malleolus

1 1 1 3 1 2 4 1

.

,

(3) Bimalleolar and
trimalleolar fracture:

1 1 3

-
-

2 1 2

Total 3
,

6 6 1 4 1 1 0 5 5, 10 2
.

(4) All ankle fracture
immobilized for less
than 49 days

(3 2 4

:

2 3
J

1 3 5 3

(5) All ankle fractures 2
immobilized, for more

than 49 days

4- 4 4 1
| '

4 3

;l

7 1

Total all ankle fractures 4 8 1
i

6 7 2 0 7
!

4 12 4
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TABLE XXIV MALLEOLAR FRACTURES: MEAN RANGE OF ANKLE MOVEMENT ON REMOVAL OF PLASTER
AT M.R,U,

Type of fracture Number
of

patients

Mean plaster
time (days)

Ankle
dorsiflexion
(degrees)

Ankle
plantar
flexion
(degrees)

1. Isolated intertubercular
fractures of fibula

8 u 87 120

2. Isolated supratubercular
fractures of fibula,
fractures of medial and
posterior malleoli

7 64 86 125

3. Bimalleolar and trimalleolar
fractures

5 69 89
.

121

All ankle fractures
immobilized under 49 days
in plaster

12 35 85 125

All ankle fractures over

49 days in plaster

L .. - ... ...

15
i

....

70 87 124
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TABLE XX? «&TJ^nr.&a FBACTUEES : SATE 0? EECOmY OF ANKLE JOINT FUNCTION IN HALF («0/)"

Alg) THE MAJORITY OF PATIENTS (90/) AFTER REMOVAL OF PIASTER AT M.R.U.
,

Degree of
movement

Ankle dorsiflexlcai

K85°
80®
•SMI75

Ankle plantar
flexion

120°
125?
l30o135°
140

Ankle dorsiflexion

9°o85®
80°
75°

Ankle plantar
flexion

120_

125c130°
135c
140

Seek in which half (5C|Q and the majority of patients (9Q/)
attained the corresponding degree of movement. Total number
of patients recorded in first column of each group.

intertubercuiar
fractures

Hoj 5$CW
8
8
8
3

8
8
8
8
5

1
1
1

1
1
1
2
6

1
4
13

1
2
5
6

All ankle
fractures

No. 50?; 90^

12
12
12
6

12
12
12
11
9

1
1
1
5

1
1
1
1
2

1
1
6

1
1
3
7

Isolated supratubercular
fractures and fractures
of medial and posterior
malleoli

No.) 5CM 90^

7
7
6
4

7
7
7
5
3

1
1
1
9

1
1
4
6

4
6

Kn)

i
8
9

Bixtt&lleolar and
trimalleolar fractures

No7

7
7
6
3

All ankle fractures
iirynohillzed over 49 days

No,

17
17
15
9

17
17
16
13
6

50?'

1
1
2

12

1
1
1
6

90/'

2
4

(11)

2
6
9

7
7
6
6
3

Bcprw

1
2
5

1
1
3
4

2
4

(10)

2
6

Uni-, M- and Tri¬
malleolar fractures

No. 9$

22 i 2
22 i 4
20 2 13
10 (12) mt

22 1 1
22 1 1 3
21 2 6
19 1 5 (12)
11 16

( ) see footnote Table XXII.
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TABLE XX7I MEAN RATES OF RECOVERY CF WALKING, RUNNING AND ABILITY TO STAND ON

TOES FOLLOWING DIAPHYSEAL FRACTURES
_

The symbols used in Tables XXVI - XXVIII indicate the mean time in days from
the removal of plaster to the time the patients are able to perform the following
tests of function : -

W1 : to walk with even steps and minimal limp,
W2 s to walk normally in the consultation room,
R : to run with even steps and minimal limp,
51 : to be just able to stand on the toes of the injured leg without support,
52 : to be readily able to stand on the toes of the injured leg without support.

Plaster immobilization group
Number
of

patients

Mean plaster
time (days) HI W2 R SL

•

S2

Diaphyseal fractures immobilized
for under 4 months (112 days)

s !■ 1
i

j)
1 '

'

(l) Patients treated for more
than 28 days in plaster at M.R.U.

13 85 30.5
! ■

48.5+
'i

| 52
L •

29
i

*

(2) Patients treated for less
than 28 days in plaster at M.R.U.

13 76.5 31 57+ 48 32
i
!

43

(3) Patients arriving at M.R.U.
up to 21 days after removal of
plaster

14 89.5 33 48+ 46+
1

30
'

i .

43+

All diaphyseal fractures
,

•

.

(l) Patients treated over 28 days
in plaster at H.R.U.

31 121
•

41 68+ 62+ 44 55

(2) Patients treated for less than
28 days in plaster at M.R.U.

15 87
•

37 58 49 37 53

(3) Patients arriving at M.R.U. up
1 to 21 days after removal of
plaster

17 101 34.5 50.5+ 48 31
•

42+

(4) Patients arriving at M.R.U.
more than 21 days after removal
of plaster

11 148 90+

1
i

96+

i

i

106+

j

64+
i
1

i

87.5+

Diaphyseal fractures immobilized 18 146.5 49 84+ 69+ 55 70
for more than 4 months (112 davs)
and treated for more than 28
days at M.R.U. in plaster

1

, j



TALLE XXVII EKFBGT OH RATE OF RECOVERY OF WALKING, RUNNING- AND ABILITY TO STAND
ON TOES OF INCREASING TERIODS OF BMOBILIZATION IN PLASTER IN
(a) DIAPHYSEAL FRACTURES (b) MALLEOLAR FRACTURES AW (©) INFLUENCE
OF TYPE OF MALLEOLAR FRACTURE IN PATIENTS TREATED AT THE M.R.U. IN
PIASTER.

For symbols vised see Table XXVI

Plaster immobolisation group
Number
of

patient

Mean plaste
time (days)

1

r

wi W2 R si S2

(a)
Diaphyseal fractures treated at
M.R.U. in plaster and immobilized

(l) "up to 3 saonths (84 days) 17
■

72 31 k&+ 45 27 38

(2) >4 months (85 - 112 days) 9 97 30. 5 69+ 59 37 .5 46+

(3) 4-6 months (113-168 days) 15 129 40 65+ 62 40 55

(4) over 6 utoaths 5 202 88 (146+; 102 102 155

Total 46 110 40 64+ 58 ► 42 54.5

0>)
Malleolar fractures treated at
M.R.U. in piaster and immobilized

(1) lip to 7 weeks (49 days) 14 36 19 27 27 19 25

(2) over 7 weeks (50-110 days) 17 71 36 54 50 31 44

(c)
Tvoe of ankle fracture treated
in plaster at L.R.U.

(l) sprain fraotures 3 30 18 20 25 18 26

(2) isolated intertubercular frao
tures

• 9 41 27 39 36 24 33

(3) isolated supratubercular
fractures and fractures of
medial malleolus

6 64 31. > 45 42 29 37

(4) btealleolar fractures 6 70 27 51 51 28 43

(5) epiphyseal separation fractur is 4 48.5 22 30. J i 28 15 23

(6) miscellaneous 3 em - - em

Total 31 55 28 42 39 26 35
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TAHLE XXVIII EFFECT OF EXERCISES IK PIASTER AND DELAY IK AS. IVAL OK RATE OF
RECOVERY OF WALKING, RUNNING AND ABILITY TO STAND OK TOES IK
MALLEOLAR FRACTURES.

For symbols used see Table XXVI

Plaster iimnobili zation group
Number
of

patients

lean plaster
time (days) n | W2 R SI 32

Malleolar fracture® immobilized
for over 7 weeks (50 days!

(l) patients treated for more
than 23 days in plaster at M.R.U.

7 79 30 54 52 25 40

(2) patients treated for less
than 28 days in plaster at M.R.U.

10 65 40 54 48 36 47

(3) patients arriving at M.R.U.
up to 14 days after removal, of
plaster

6 72 39 51+ 49 34 48

(4) patients arriving at M,R.U.
more than 14 days after removal
of plaster 1

4 63

b ■■
■

73 £L 84 59 I 86

All malleolar fractures

(l) all patients treated, at
M.R.U. in plaster

31 55 28 42 39 26 35

(2) patients arriving up to 14
days after removal of plaster

10 58 33 42+ u 28 40

(3) patients arriving more than
14 days after" removal of plaster

9 55 67

1
72 83

i
55 77

For "All Malleolar Fractures" the significanoe of association of the
means of W1 and S2 in the three groups lias been tested by construction of
2 x n oontigencry tables for the number of the Values cf wi above and below 20
days, and of S2 above and below 35 days.

2
Comparing groups 1 and 2, X far W1 = 0.27, for S2 = 0.15.
Cos:iparing groups 1 + 2 and 3» X for H = 11.31, for 82 = 4.82.
For F = 0.05, n = 1, Ai 2 = 3.84. There is therefore no significant association

between the means of groups 1 and 2, but there is a significant relationaldp between
the means of groups 1 and 2 combined and group 3»
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