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REHAABILITATION OF FRACTURES OF THE TIBIA AND FIBULA

TABLES




TAKIE T

CLASSIFICATION OF FRACTURES OF THE ANKIE

Mechanistic Clasgification according to

Bornin (1950)

Iauge-Hansen (1950)

1.

2.

SERAIN FRACIURES

Fracture of ¢ip of
lateral malleclus

Fracture of tip of
medial malleoclus

Fractures of tip of
both medial and
lateral mellecli

Flake fracture of
of fibula

Flake fracture a2t
the insertion of
anterior tibiofibular

anterior tubercles
of tibia or fibula

Adduotion sprain of
calcaneo-finlar

Abduction sprain of
deltoid ligament

Inversion - plantar
flexion sprain of
anterior talo-fibular

Iatéral rotation
sprain of anterior
inf., tibiofibular

Calcification of
haematoma

Supination - lateral
rotation

 Stege I

(b) trensverse (or
slightly oblique)

1st degree adduction

1st degree abduction



CLASSIFICATION OF FRACTURES OF THE ANKLE

(conT*D. )

Mechanistic Classification according %o
II ISOLATED FRACTURES (Cont.)
2. Basal fractures of

fitule (below level

of the inferior

tibiofibular ligements)

(a) transverse 1st degree abduction Supination - adduction
and adduction Stage I
fractures _

(b) oblique: fracture 1st degree abidunction -

line running fracture
laterally and
upwards

(e) vertical fracture probably a lst degree -

of anterior third lateral rotation
(Vagstaife's fracture
fracture)

3. Intertubercular or

"Mixed Oblique"

fractures of the

fibule (fracture

line oblique helical

at level of plafond and

upwards and
posteriorly between
the anterior and
tubercles
of tibia and fibula)
(a) undisplaced ("low 1st degree lateral Supination ~ lateral
Dupuytren") rotation fracture rotation
Stage IT
(b) with lateral ankle 2nd degree lateral Supination -~ lateral
instability duve to rotation fracture rotation
rupture of anterior Stege ITI
inferior tibio-
fibular lipgament or
deltoid ligament
(¢) fixation of proximal - %

fragment behind
postero-lateral ridge
of tibia (Bosworth's
fracture~dislocation)

(cont'q,)



3-

CLASSIFICATION OF FRACTURES OF THE ANKLE

(comr*n, )

Mechanistic Classification according to

Bonmin (1950)

Lauge~Hansen (1950)

of the fibula above the
level of the tibial

II ISOLATED FRACTURES (Cont.)

4. Supratuberouler or fractures

articuletion , with diastasis,

commonly &t one of three
levels: -

{a) Just above the level
ofanteﬁ.orm

(b)

(o)

5. Posterior marginal
fracture

6. Anterior marginal

2nd degree abiduction
or lateral rotation
fractures with

diastasis and rupture
of deltoid ligament

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

1st degree lateral
rotation with
diastasis or 2nd
degree lateral
rotation fracture
if deltodid ligament

lst degree corpression

Pronation = abduction
Stage II with rupture
of deltoid ligement




CLASSIFICATION OF FRACTURES OF THE ANKLE

(CoNT'D. )

Mechanistic Classification according to

Borpxin (1950)

Lauge-Hansen (1950)

II1 mw
1. Vertical fissure fracture

medial malleolus with
tronsrerse {roohore of
lower end of fibule (tp
to one inch above lewvel

of plafond)
Transverse or oblique
malleolus with:

(2) in the middle or
(npper third of shafi
"Dupuytren~type” :

Pobt)- varietion:
cehtral dislocation
of talus

2nd degree adduction

Znd degree abduction

2rd degree lateral
rotation fracture

2nd degree laterel
rotation frachoe

2nd degree abduction
er latersl yotation
frachuoe with

2nd degree lateral
rotation fracture
with diastasis

of tibia withie

(a) oblique helical inter-
tubercular

fracture
of fibula

(b) trensverse fracture
medial malleclus

(c) compression fracture

of a single
malleolus

laterel rotation
fracture with

i) 1st degree or

ii) 3rd degree if
deltodd ligament

2nd degree compression

Supination -~ adductio:
Stage II

Pronation - abduction
Stage III (including
marginal

posterior

flake fracture)
Pronation - lateral
rotation fracture
Stage I1I with flake

mergin of tibia

Supination - lateral
rotation
Stage IIX

Pronation = abduction
Stage II



5.
CLASSTFICATION OF FRACTURES OF THE ANKLE

(cawe'D. )
Mechenistic Classification according to
Bomnin (1950) Lauge-Hansen (1950)
IV IRTMALLEOLAR FRACTURES
1. Vertical fissure fracture 3rd degree adduction -
medial malleclus with fracture
trensverse fracture of
lower end of fibula and
posterior marginal
fracture of tibia
2. Transverse or oblique
fracture of medial
malleolus with fractures
of the posterior margin
or or tubercle
of the tibia and
(e) trensverse or 3rd degree abduction -
slightly oblique fracture
basal fracture of
lateral malleolns
() intertubercular 3rd degre: lateral Supination - lateral
oblique fracture rotation fracture rotation
of fibula Stage IV
(o) supratubercular
fracture of fibula
(trensverse or
chlique) '
(i) just above level 3xd degree ebduction Pronation - abduction
of tubercies fracture with diastasis Stage III
{3i) in the middle or 3rd degree lateral Fronation - lateral
upper third of shaft = rotation and abduction rotation
fracture with diastesis Stage IV
V COUPRESSI LOWER THIRD OF TIBIA

fractures into the
enkie joint ) 3xd degree compression fractures (Bonnin)

(2) Grossly commimted

of the weightbearing
surface of the tibia

(1) T and Y-shaped and spiral ;

VI EPIPHYSEAL SEPARATIONS

Classified aoccording to whether ihe ephirhyses are displaced laterslly,
medially, posteriorly or antericrly.




TARLE II
DIAPHYSEAL MEAN DURATION OF IMMOBILISATION IN PLASTER AND
FRACTURES _ RECOVERY TIME ACCORDING TO FRACTURE SITE

(1) Tower 1/3 1 75 43 8| 7 73
I (2) Junction of
middle & lower /3 | 12 98 (58) )
(G)maneds (10| A | & 8 >
(&) Upper 1/3 0 - - 2 ® u9
(5) Unspecified 1 46 87 12 | 88 66
ToTAL 2 | 2 | e 2 | 63 72
P——
(1) Lower 1/3 2 176 186 0| =« -
(2) spirel frs.of
lower 1/3 tibia & | & n2 19 5 | 13 78
' upper 1/3 fitda
7(3) June. of middle :
& lower 1/3 16 | 19 95 17 | 12 98
(&) wadte 1/5 25 | 12 ™ 7 | w9 88
(5) Ugper 1/3 2 99 62 1@ 51
(6) unspeciied 3 | 206 82 35 | 129 (s8)
mx. 50 121 9 65 | 12 5

0 - - 0 - { = ?

1 323 98 0| = -
| 0 - o 2 | 325 123
(4) Madte 1/3 1 227 | 128 M .
(tivia only)
(5) Upper 1/3 0 - - 0| = -
o T —————




TABIE IT (CONT'D.) L

HEAN DURATION OF DSOBILISATION IN PLASIER AND
RECOVERY TIME ACCORDING TO FRACTURE SITE

(1) Lower 1/3 o-- o.. | -

(2) Junction of - | i
m.ddle&lml/s 4] : = - ‘

(Dwane1s |0 | = | -
(&) Upper 1/3 2 106 @ 78
(5) Unspecified | © - x

10 | 88

N O = O
]
s S

170

TR i w6 | m
TIBIA & FIBULA ' |
(1) owr /3 & 16 (&) | .2 | 1w 6
(2) Spirel frs. of | | ':

lower 1/3 tibia & |
‘upper 1/3 fibula

(3) Junc. orna.arne
& lower 1/3

;(a) Hiddle 1/3
(5) Upper 1/3
(6) Unspecified

E
2

5
3

» & 0o N
fod
®

Miw o N ©Q

91 o o

v & B

(5) Upper 15 2 100

(6) Unspecified

9 O
|
]

< O
5
EI'

TOTAL T3

1 o | | | " {
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TABLE VII EFFECT OF METHODS OF REIUCTION AND FIXATION ON MEAN DURATION OF
_ DSIOBILIZATICON AND RECOVERY TIME,

Method of reduction _Series & Series B
and Pixation No. of | Days i RecoverylHo. of | Days in | Recovery
patient% plasteyr time patien—{ plaster time
(8ays) tse (days)
Fractures of tibia )
(1) Reduction tod 20 8L | (64) 7 7 58
during first wee -
(General anaesthetic required
for 3 frectures; screwed 13
plated 1) 52
(2) Frectures disturbed afier 3 112 48 - - -
first weck (General ensesthetic
required for 2 fractures;
screwed 1)
(3) Skeletel traction 7 798 | 105 7 727 119
Fractures of tibia and fibula
(1) Reduction completed during 17 97 66 9 111 .
first week (a) plaster only
{Ceneral enacsthetie required
for ¢ fractures in each series)
b) screwed 3 87 o9 5 108 87
e¢) plated 1 172 153 2 118 98
d) inlay bone graft - - - 1 159 L9
é) double fr, plaster 1 165 92 - - -
only (i
Total 22 102 72 F 17 11k 50
(2) Practures disturbed after
first week (a) furthor manipul- 10 140 78 i 6 114 33
ation or mdgin
b) serewed 3 188 204 1 125 115
plated 6 121 91 & 152 88
Kmtscher nail 3 127 116 - - -
Total 22 139 104 11 127 93
i(;) Skeletal “racticn 6 125 117 3 17 140
Reduction compieted during 6 149 (97) 1 97 51
irst week (a) plaster only
eral anaesthetiec required
for 6 fractures)
(b) screwed 2 86 88 - -~ -
(3) Fracture disturbed sfier
first week (&) further mepipul- 1%9 93 - s -
ation or wedging
(b) plated b $11 1 1 138 165
(1) Skeletal traction 3 155 (ros) 3 154, 102
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TABLE VITI COMPARISON OF THE EFFECTS OF OPEN AND CLOSED
" REDUCTION Gif DURATION OF IMVOBILIZATION IN
PLASTER AND RECOVIRY TIME,

Sexdes A . Series B _
No. of | Days |Eecovery| No. of | Days Recovery
Method of Reduction patients| in time petients in | time
plaster| (days) | Plaster (days)
Simple fractures of tibia '
and fibula | |
(a) closed 28 1% 7 15 | ate | 93
(b) open 16 131 117 13 | 128 88
(e) skeletal traction 6 125 117 3| ™ | we
’ |
|
L J

Sexies A and B

gz;iggts gmt::' m e
Compound fractures of fibia
2nd_fibala -
(a) closed 10(9) 121 (91)
(b) open 7 108 79
(¢) skeletel trastion 6 45 103




Simple fractures of tidds

1e Patients treated at
¥R U, in %%

éa; undisplaces fractures

b) displaced fractures
Poth grouns

2, Patients not treated

gu.a.u, widle in

{ g undisplaced Practured
b} displaced frectures

both groups

7 32 72 - k4 113
7 20 9% - 63 159
1k 34 8. - 52 136
4 - 75 17 56 13
i - 116 49 101 217

-

3 £
tibia and Pibuls
1« Patientw treated at
K.R.Us in plaster
{a imediate
Bb) reduction deloyed
mcted af'ter 7

both groups including
fractures {reated
skelstal traction(3

2¢ Patients not treated
at M.R.U. vhile in
ster
{a} %ﬂa‘m reductior
b) reduction delayed c#r
corrected after 7
days.
both groups including
fractures treated
skeletal traction(3

13

49

99

113

85

8 - 96 33 | 78 17%

167

198

107

o

1
19

63
135

157

20

129

18

b

228

Compovmd fractures

1e Patiemts treated at
H‘Hovc 5!1 Em

Z2e Patients not treated

a; H,R. U, while in
TeT.

151

99

67

165

(Cont'd.)



IXA

CONT'D,

15.

EFFECT OF EXERCISES AT M.R.U. WHILE IN PLASTER ON

MEAN ' RECOVERY ' TIME (SERIES A), ACCORDING TO

TYIPE OF FRACTURE,

of Fracture No. of |Mean time [Mean total |Mean delay|Recovery| Mean total
patientsiat M.R.U. |duration |time time treatment
in plaster]in plaster|(days) (days) | time(days)
(aays) (cays)
ctures immobilized in
been removed
1. Simple fracturew of tmﬂ 1 29 198 - 105 303
2. Simple fractures of
tibia and fibula
(a) treated at M.R.U.
in plaster 2 87 220 - 130 3u8
(b) not treated at
M.R.U. in plaster 1 - 133 5 113 2,6
3. Bonegraft fractures 2 L2 248 - 133 381




16.

TABIE IXB EFFECT OF EXERCISES AT M,R.U., WHILE IN PLASTER ON MEAN = RECOVERY TIME -

( SERIES B), ACCORDING TO TYPE OF FRACTURE

s

ﬁu‘d’

lean tine
at ILR.U.

(days)

Hoantohl‘
duration
in plaste? in plaster

{days)

Soen dein Horery

(days)

(aays)

Mean total
treatment

tine(dayn)

[simle frectures of tibia

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

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

43

85
s

85

§ &

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

[(a) imrmediate reduction

i(b) reduction delajed o
corrected after 7 days

fractures treated
skeletal traction(l

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

(a) immediate reduction

(b) reduction delayed or
corrected after 7 days

all groups including
fractures treated
skeletal traction(

{(e) treatment not specified 18

7
3

g

100

s

170

32

.3

E.

318 ¥ 3

(¢) treatment not specified 14

10

4

103

30

|Compound fractures
l. Patients treated at
M.R.U. in plaster

2., Patients not treated
at H.R.U, while in

plastex

i33

102

(Cont'd.)



TABRLE IXB (CONT'D)

17.

EFFECT OF EXERCISES AT M.R.U, WHILE IN PLASTER QN
MEAN RECOVERY TIME (SERILS B), ACCORDING TO TYPE OF
FRACTURE

Type of Fracture

Noe of |HMean time Kemtota]lmdelaalneoovm lean total
patientst at M.R.,U. | duration time treatment

in ted in ter] (days) days) | time (deys)
oy g v s o : ii;

Bonegraf't fractures

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

Z2e Patients not treated
at M,R,U, in plaster

2 8 ININ - 128 592

2e Simple fractures of tibiaj
and fibula,

3¢ Compound fracture tibia
and fibula.

1 187 173 - 126 299




18.

TABLE IX C EFFECT OF EXERCISES AT M.R.U. WHILE IN PLASTER ON HMEAN RECOVERY
= TIME (BOTH SERIES) ACCORDING TO TYPE OF FRACTURE

L

Type of Fracture No. of ueanﬁmlueantotalrdemaela,yncmvery Mean total
patients{at M.R,U,| duration |time %ime treatment
in plastef in plaster] (days) (days) time(days)
(aays) (days)
Simple fractures of tibis
1. Patients treated at 35 38 85 - 3
M.R,U. in plaster
2. Patients not treated 78 - 87 32 80 167
at M.R.U. in plaster
s +i
fibule
1l. Patients {treated at 59 &7 113 - 80 193
M.R.U. in plaster
2. Patients not treated at| 50 - 126 26 99 225
M.R,U, in plaster
Compound fractures
1. Patients treated at 1% 52 151 - 97 248
H.RoUt iﬂ plas‘tar
2, Patients not treated 13 - 11 20 83 197
at M.R.U, while in
plaster
All types of Fracture
treated ot M.R.U., in
plaster
(2) series A 50 45 1% - 76 185
(b) series B 58 L 109 A 183
All types of Fracture
not treated st M.R.U.
in plaster
(2) series & 35 - 115 21 88 203
Jj (v) series B 42 - 118 28 97 215

(Cont'd.)



TABLE IX C (CONT'D, )

19.

EFFECT OF EXERCISES AT M.R.U. WHILE IN PLASTER ON MEAN
RECOVERY' TIME ( BOTH SERIES) ACCORDING TO TYFE

fractures not trea
at M.R,U. in p]anﬁ

CF FRACTURE
queofoac‘hue No. of [liean time total | Hean delay, Recovery y leen LOtaL
patientsjet M.R.U, tion time time treatment
in plw@Eglaster (days) (days) | time(days)
(days) [adays)
{Total both series all 108 45 pos - 75 185
{fractures treated at
M.R.U. in plas
Iotal both series all ;> AR b7 26 93 210

Emcluding patients subsequently treated in a caliper or requiring bonegraf't.
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TABIE XI  EFFECT OF DURATION OF IMMOBILIZATION IN PLASTER ON MEAN

RECOVERY TIME (BOTH SERIES)

Plaster Inmobilization | Number of Mean time Mean total Recovery | | Nean total

Group | patients = et MR.U.  period in iswc | treatment |
_ in plestexr  plaster @ (days) time(days)

(aays) (aays)

(1) Putients treated at |
M.R.U, while in plaster

- 133

{a) 44-84 days 41 30 72 61 _

(b) 85-112 days 1 25 46 ia - 69 - 170
(c) 115-168 days 3 58 131 80 211
(d) 169-30 days n 56 202 1128. 330
(2) Patients not treated . Mean delay in

| at M.R.U. in plaster . axrivel at

| __JM.R.U )

(a) L4-84 doys 23 R 70 LS Y,
(b) 85-112 days 25 | a 96 [¥) 169
(c) 113-162 days 19 R - - 135 108 2,2
(a) 169-249 days 12 . - - a5 6 361
; l s' 1 | |




TAVLE XTI EFFECT OF EXERCISES AT M.R.U., IN PLASTER O RECOVERY TINME
ACCCRDING TO TIME OF ARRIVAL

arter

Tiwe of Arrival at M.R.U, L‘o. of

Yean to‘ta]!

Hean time Recovery Fean total
patients at M.R.U. period in| time treatment
in plaster, laster (days) | time(dsys)
] or mean delay E’d&.}'ﬂ)
in arrival at
2-’-»-8:!1»("')
(days)
(1) 413 _shety fractuves
series A
(a) over 20 days at M.R.U. |36 57 119 kzi 196
in plasier
(b) 5-28 days at M.R.U. |14 1 €3 75 158
in plaster
(6) 0-21 days after 2 10(4) 103 70 173
plester off
(d) over 21 days after U 38(+) 133 115 28
plaster off
(2) shaft
series B =
(2) over 28 days at M.R.U. 42 54 110 71 181 -
in plaster .
(b) 5-28 days &t M.R.U. 16 18 108 81 183
j_n .
22 9(+) 122 61 203
20 49(+) jus 115 229
(a) over 28 days at M.R.U, [78 56 1 7% 188
in plaster
(b) 5-28 days at M.R.U, in |30 16 96 78 17
plaster
{(e) 331 days after plastey 43 9(+) 113 75 188
i(a) o 21 days efter |3 84(+) 122 15 237

% Ixcluding patients subsequently treated in a caliper or requiring bonegraft.



21 e,

CONTINGENCY ANAT.YSIS, TABLE X171,

The significance of association of the means of the recovery times
and total treatment times in the four groups a, b, ¢ and 4 has been tested
by construction of 2 = n contingency tables for the number of the recovery
times (R) above and below 75 days, and of the total treatment times (T) above
and below 180 days.

Comparing groups a, b end et=

Series A, X*for R = 1472, X*for T = 1.77
Series B, x'for R = 1459 x*for T = 0637
Both Series Y‘for R = 0043, v:forT = 0,24

ForP = 005, n = 2, X* = 5499. There is therefore no
significant association between the means of these groups,

Comparing groups a + b + ¢ with d:-

721y x> Por T = 173
8.1!-1, Pl for T = 7.50
16.03, x*for ’1‘ = 8.43

Series A, x*for R
Series B, x*for R
Both Series,X'fr R

B g~

For P = 0.05, = 1y X" = 3.84e There is a significant
relationship between groups 2, b and ¢ combined and group d, except with
regard to the mesn total treatment times in Series A, which is influenced
by increased plaster times in group (a)

group ¢ in Serdies A and B, the maximum difference

Comparing
between the two Series was tested by including the mumber of mesns of
recovery time (R1) above and below 85 days and total treatment times (T4)

above and below 200 days.
X5 for BRI = boBhy, TI = 5.56
ForP = 0,05, n = 1, X* = 3.84¢ The 1elationship between

Serdies A and B in group ¢ is significant, but shouldbe interpreted with
caution in view of the difference in mean plaster times between the two groupse



TABIE XTIT MALLECLAR FRACTURES: DIFLUENCE OF FRACTURE SITE CIN MEAN DURATION OF

IMMOBILIZATION AND RECOVERY TIME (SERTES A)

Type end Site of Fracture No.of |Time Recovery Total
: patients in time ' treatment

plaster (days)  time

(aays) {aays)

I Sprain Frectures

1) Avulsion tip of lateral malleolus 1 17 5, 7
2) Avulsion tip of medial malleolus 1 3% 15 42
3) Avulsion tip of both medial eni lateral mallecli 2 29 42 7
4) Posterior marginal flake 2 12 29 48
Total 6 2 35 59

II Isolated Fractures ("Unimelleclar”)
(1) Fractures of medid relleclus

ﬁa; Vertical fissure 1 55 3 86
b) Trensverse - oblique 6 . 63 A | 10,
Total 7 | 40 101
igmmd‘ﬁhﬂn Ossi - - -
3) Intertubercular ("mixed oblique") fractures
15 33 57 96
() tubercular fractures of fibula |
i Low oblique 2 | 52 73 125
b Atthejuntimdﬁdﬁlemﬂlmﬂﬂ.zﬂ
of shaf = "Pott-Dupuytren- 2 62 46 108
- "Helical-"mixed oblique” type 1 93 62 155
Total all smwumm? [X 60 12,
Total all fibular fractures 20 45 58 103
{5gmmmmmm 1 68 &, 152
6) Anterior marginel fractures 0 - - -
Total all isolated fractures I 50 55 105
(1) Vertical fissure fracture of medial ralleclus 3 . 87 15
and transverse fracture of distal end of fibula _
(2) Trensverse-chblique fractures of medisl | _'
malleolus with (&) Low obligue supratuberculer 1 8 215
fracture of fibule
(b) Oblicue fracture at junction 1 2 189 210
ahaft:ctfi‘bula”l)wtm:—
type
Total all fractures of medial and -
Lateral malleoli 7 &7 103 190

(Cont'd.)



TABLE XIII (Cont'd) MALLEOLAR macmnﬁs: mmm: oF chm S}.‘I‘E ON MEAN DURATICNF-®

Type and site of fracture, No. of Time Recovery Total
patienty in time treatment
plaster| (days) time
(aays) (aays)
(3) Practure of posterior margin of tibis With
a) Intertubercular fracture of fibula 2 60 73 133
b) Supratubercular fracture of fibula
oblique and helicel fractures at Jm:ction
of middle and lower third of shaft) 4 53 82 135
Total 2ll fractures lateral and rvosterior
malleoli (site not recorded in one fracture) 1 56 79 135
Total all bimalleolar fractures i 71 92 163
IV, Trimalleolar Fractures
Transverse fracture of medial malleolus and
posterior marginal fracture with:
2& Intertubsrcular fracture of fibula 2 54. 87 41
b) Commimuted supretubercular fracture of
fibula at junction of middle and lower
third of shaft ("Pott=Dupuytren type") 1 58 90 148
Site not recorded, 1 . . 169 262
Total 211 trimalleclar fractures. L 65 408 173
V Compression Fractures
(1) Comminuted oblique fracture of middle third
of tibia with extension into ankle joint and
vertical fracture of mediaj malleolus and
supratubercular fracture of lateral malleolu 1 110 67 177
(2) Vertical fissure fracture of medial malleolud
and transverse basal fracture of fibula;
comminution of amnterior margin of tibia 1 Arthrudeﬁls at 171 days
JV’I i eal aration Fractures
£1 Fracture~separation of lower fibula epiphyaij 1 38 14 52
2) Fracture-separation of lower tibial epiphysi
with Ea; Lateral displacement 2 42 39 81
Posterior displacement and
diaphyseal flake 2 62 57 119
) Total 211 epiphyseal separaticn fractures 5 49 4 90
Miscellaneous
(1) Intertubercular fracture of fibia complicated
by osteochondritis dessicans of talus in
recovery stage 1 20 245 265
(2) Fracture fibula with psychiatric complications 1 70 - -
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FRAC

SERIES As

3 _INCIDENCE OF VARIOUS

ﬂ. xLb,

OF ACCIDENT

Type of Aecident

Percentage

&'&Mﬂg
1e Vehicle (in all cases when J

or alighting from vehicles
2¢ Motor gycle
5« Pedestrien

S s 3 o8
s Spwar

2¢ Rugger
Je¢ Gymestics ineluding Judo
4s Basket ball
5« Ics skating
Assault @g e Accidents
Parachute Junpihg
Falls or Slips
e Vhile walking or mmning
2+ Dowm steps or ladder
Tuming during Dril)

Blows on Foot (eahlemﬂbmsar
door respectively)

Air Ceaft Cresh (ground victim)

Kicked

13

£ = N M O

21%
13%

21%

47%

& ¥

61
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TABLE XVIIT MALLEOLAR FRACTURES: FEFFECT OF DURATION OF IMMOBILIZATION IN

PLASTER ON MBAN

RECOVERY TIME

SERIES A AND B COMBINE

Plaster impobilization | Mmber

| Meen time | mmmmmmwm

(b) 50 = 112 days

Q

group - of . at M.R.U, period time treatment
. patients in plaster | inpla.star (aays) | time
| ~ (aeys) (aays (aays)
(1) Petients treated |
¥ at ".R.'U. -i;z_z
plester |
(a) 9 ~ 49 days 36 19 - 38 39 77
(b) 50 = 112 days 32 a 62 55 125,
(2) Patients not treated liean delay
at ¥.R,U, in plester in arrival
| (deys)
(2) 9 - 49 days 30 1 B 55 92
3 2 87




TABIE ZIX  MALLECLAR FRACTURES: EFFECT (F EXERCISES IN FLASTER O
HUCOVERY TTME ACCORDING TO TIME OF ARRIVAL AT M.R,U,

30,

plaster renoved

Tine of arvival Nurbexr of Hean time at | Mean totel | Hecovery | Mean total
at M.R,U, patients M. ReUs dn period in time treatment
plaster, or | plaster (aays)
mean delay in| (days) (days)
arrivel at
M ReUe (+)
(azy=)
both Series
{2) Over 28 days in 23 51 63 49 112
plaster at M.R.U.
(b) 5=28 days st H.R.Us 45 17 &7 46 93
in plastﬂ.‘-
[ €) O-1k days after 36 6(+) 52 55 107
plaster removed
(@) over 4 aays after 28 37(+) - § 93 146

Contingency smalysis: method a3 for Teble XII, recording the number of the
recovery times (R) above and below 50 days and of the totel treatment times (T)
sbove and below 105 days

Comparing sroups a, b and ci=

X for R = 173 X' for T = 1,72

For P = 005, n = 2, X* = 5¢9%

associofimn Detween the means of these groups.

Comparing groups 2 + b + ¢ with ds=
K.:' for R = 16.61&’le°:' ? = 12-%
ForP = 0,05, n = 1, X* = 3,84 There iz a significant relationship

between groups a3, b and ¢ combined and group d.

There is therefore no significant



ﬂ.

TABIE XX DIAPHYSEAL FRACTURES: MEAN RANGE OF KNEE AND ANKLE JOINT MOVEMENT
ON REMOVAL OF PLASTER AT M.R.U.

Duration of Number | Knee | Knee Ankle ‘Ankle

|immobilization of extension flexion dorsiflexion plantar flexion
in plaster patients (degrees) (degrees) (degrees) degrees)

{1) Up to 84 _ : '

(mean 72.5 days) 13 171 . ) 89 128

552) 85-112 days

(mean 101.4 days) 8 173 123 89 117

}E)) 113-168 days |

(mean 130,0 days) 14 174 122 87 123

i;fn) 169-267 days |

( 89 123

mean 208.0 days) 6 i 131




TABLE XXI

DIAPHYSEAL FRACTURES: RATE OF RECOVERY OF KNEE FLEXION FOLLOWING
INCREASING PERIODS OF IMMOBILIZATION IN PLASTER

32.

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.

Numbexr of patients
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Total 9 patients




TABLE XXII

-

33.

XXII DIAPHYSEAL FRACTURES: RATE OF RECOVERY OF KNEE AND ANKLE JOINT FUNCTION
IN HALF (50%) AND THE MAJORITY OF PATTENTS (90%) AFTER INCREASING
PERIODS OF DMMOBILIZATION

| Week in which half (50%) and the majority of patients (90%) attained
the corresponding degree of movement. Total mumber of patients in
; first column of each group.

.:Uptoﬁhda,ysinplasteri 85 - 112 days | 113 = 168@::* 169-2676”;

—— ii }
‘To. | 508 | 906 mm;
| i 2'3;15I2.
3 | {26 AT |

7 7

3 |
R ! 7
3 (7+) P 9| '(10+) 12

ﬁw% o
15 2: 3 | 9 i
' i 9 |

7

1l

REE

19
i 19
19
16

i

E | 8538

i : : | IJ, { ':l i
Hexdon e BED ' i s i 1.8
1902 f38 4 2 -1 52 Bl 0 IR " B RO I G
85, 27| 2 | 3 o 26 |25 2| & (9] 2|7
80, 6 | 2 | 9 i Ml e . SRR S R e
s i B T Bl == § 8 « 12| &)=
P | [r— T
flexion f, s i e S
1200 (38 | 2 | 2 R a0 SRE S SR S TS S
1125 8 | 1 | @ | B8 AR A RS
130 118 32 18 110/ 3 12 | 14| 2 8 | 8| 25
135 116 | 1 } 11 6| 3! - || 4123 (8] 513
140° ;jsu | 3 e 5 | (9 - ﬁ 7 I(:u)-L e K [(154 -

i

figures in breckets are approximate. As the extreme range of movement is reached

mumber of patients in each group is reduced, but the figures for 50% and 90% of

entas relate to the original total.



TABLE XXTII DIAPHYSEAL AND MALLEOLAR FRACIURES: RANGE OF SUPINATION AND
PRONATION ON REMOVAL OF PLASTER AT M.R.U.

Duration of Number of petients showing 1/, 1/2, 3/, over 3/4 and
immobilization < full range of movement compared with normal foot

in plaster ' Supination Pronstion
| ! " Over ! Over |

S
rof»
I
Mo

£
FON
nl-
Bt
Slos
:

I)Upf-oﬁh- 2 6%
sz)ss-nzam Fon MR s S
mean 101.4 days) e A S

P) 113-168 B e NS i B
mean 130 days | '_ .'

(¢
w
-t
[
n
L
3
N
w

sk)MrlGSdays o S el L I e e I SR o

Total 1223 {20! 5 | 2 | 8510'@12'6 Bt

Malleolar fractures |
(1) Isolated dnter- 1 & 2 ¥ = | = 3 - & 1
tubercular fractures : 5 i |

(2) Isolated mapre- (1 [ 2 (-2 3|2 | -] «| 2 [l 1

tubercular fractures i

and fractures of !

medial malleolus 3 |

(3) Pimellecler sd (1 1 3 - = | = 2 1 2 i

trimelleolsr fractures P , _,t

e e L

! ; '
ot 3 6] -

| j ! ' : .
(k)ma:xklefmotxmz‘ih! 2;3 1 -IB?li el 3
immobilized for less | { ; | | | '
than 49 days e s B | | e

{ | | { I i f |

(5)A11ank1efmctums212,.§;§gé1 -,;-__;#53175 1
immobilized for more | | _1 | | | ! |

than 49 days o] *

!otalallanklefﬂchjms#éi $ 72 s 7#12 I &
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TABLE XXIV MALLEOLAR FRACTURES: MEAN RANGE OF ANKLE MOVEWENT ON REMOVAL OF PLASTER

AT LR, T,

Type of fracture Number  Mean er Ankle Ankle
of time (days) ?crsiﬂe?on . plantar
patients degrees . flexion

| (degrees)

1. Isolated intertubercular 8 A1 87 120

fractures of fibula

‘2, Isolated supratubercular 7 86 125

| fractures of fibula,

fractures of medial and
posterior malleoli

3. Bimalleoclar and trimalleclar 5 69 89 A

fractures ' |

i

'tA.ll ankle fractures 12 35 85 125

'immobilized under 49 days

in plaster |

'A11 ankle fractures over 15 70 | 87 12},

49 days in plaster




36.

TABLE XXV MALLEOLAR FRACTURES : RATE OF RECOVERY OF ANKLE JOINI FUNCTION IN HALF (507)

AND THE MAJORITY OF FATIENTS !m! AFTER REMOVAL OF PLASTER AT M.R.U.

Degree of Week in which half (50%) and the majority of patients (90%)
movement attained the corresponding degree of movement. Total mumber
of patients recorded in first column of each group.
Intertubercular | Isolated supratuberculax) Dimelleolar and
fractures fractures and fractures | trimalleolar fractures
of medial and posterior
_ mallecli
No] 500 90k To.| G0h] 90B To. | 504 90
Ankle dorsiflexici :
90° sl 112 712 - F & 1.3 12
852 8|l 1] & 713-1L6 712 1|»
80 8| 11]13 6|1 K 6 | 5 {10
75° 3] =41 - L9 | - 3 |-
Ankle plontar
flexion
120° gt a2t 1 11 % 1 7 1] 2
125° Tar sl o B 7 11}]6
130 8 1 5 7 4 9 6 3 -
L 13 81 21 & 516 | - 6 | & | -
| 140 5{ 6| = 3| = - 3 - | -
All ankle All ankle fractured Uni-, Bi- and Tri-
fractures _im:obuizad. over L9 malleolar fractures
immobidizad. ;
| Noj 50f 90% o] 50%| 90% No.| 504 90%
‘Ankle dorsiflexion
SRy 1§ 1 w71 | 2 22 1] 2
85, 12 14§ 1 17| 1 4 22 g T
80, 1 3 2 (1) 20 2 {13
! 120° 12} 1| 2 7 8 O 2 a2l
125° 12 1] 1 3713 6 22 W 1
1300 12! 31 3 16 1 9 21 2| €6
= 135, Bl x1. 7 3] 6 - 19 { 5 [12)
1.0 9| 2| - 6| - - 11 (16| -

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

The symbols used in Tebles XXVI - XXVIII indicate the mean time in days from -
the removal of plaster to the time the patients are able to perfirm the following

tests of function :-

Wi
w2

to walk with even steps and minimal 1limp,
to welk normally in the consultation room,

R to run with even steps and minimal limp,

S1 : to be just able to stand on the toes of the injured leg without support,

$2 : %o be readily able to stand on the toes of the injured leg without support.
‘Plaster immobilization group {’1"‘*”" 2 R 2 8
| patients |
for under 4 months
(1) Patients treated for more 13 85 30,5 48,5+ 52 29 3%
than 28 days in plaster at M.R.U.
'(2) Patients treated for less 13 76.5 R 57+ (48| 32 A3
tlmnaada.vs:l.nplasteratll.k.ﬂ.:
'(3) Patients arriving at M.R.U. B 89.5 | 35 4B+  Lh6+ 30 43+
‘up to 21 days after removal of | | _ :
;plaster
?(1)Patimtatrmteaam286aw 3 121 Bl 68+ | 62+ 44 55
;in plaster at M.R.U, ._ | .
'(2) Patients treated for less ‘I‘.ha.ﬂ 15 87 37 |58 (4 37 5
2.86aya in plaster at M.R.U. 'r | .
i(:5) Patients arriving at M.R.U. uﬁ 17 101 345 50.5+ 48 3 42+
Ito 21l days af'ter removal of ; i :
' plaster St S
|(4) Patients arriving at MRU. |12 W8 90+ | 96+ 106+ 64+ B87.5+
more than 21 days after removal | |
of plaster | _'

; ; |

Diaphyseal fractures immobilized @ 18 6o 5 49 84 694+5570

or more than 4 mon |
and treated for more than 28 i
days at M.R.U. in plastexr
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TABLE XXVII EFFECT ON RATE OF RECOVERY OF WALKING, RUNNING AND ABILITY TO STAND
= ONTORS OF INCREASING PERIODS OF DIMOBILIZATION IN PLASTER IN
(a) DIAPHYSEAL FRACTURES (b) MALLEOLAR FRACTURES AND (@) INFLUENCE
OF TYPE OF MALLEOLAR FRACTURE IN PATIENTS TREATED AT THE M.R.U., IN

PLASTER,
For symbols used see Table XXVI -
Yuber | Mean plas
Plaster immobolization group of tivie Fd:y:jr w1 we R sl o
patienty

(a)
Diaphyseal fractures treated at
K.R,U, in plaster and immobilized}-
(1) up to 3 months (84 days) 17 72 31| Wb+ 45| 27| 38
(2) 3-4 months (85 - 112 deys) & 97 30-'F 69+ 591 37.5 46+
(3) 4«6 months {113-168 days) 15 129 L0} 65+ 62 55
(4) over 6 months 5 202 88 | (146+] 102| 102} 135

Total 46 110 40| 6h+| 58 421 54,5
(o)
%ﬂﬁmm
M,R.U, in plester and immobilized}-
(1) up to 7 weeks (49 days) A 36 19| 27 271 19 25
(2) over 7 woeks (50-110 days) 17 7 36| 54 50{ 31| 4
(e) i

of f ted

in plaster at !L.R.U.:-
(1) sprein fractures 30 18 20 25| 18] 26
(2) isolated intertubercular fract 9 X ] 271 3 36 2] 33
(3) isolated supratubercular 6 6l 31.p 45 37
fractures and frachuwes of
medial malleolus
(4) rimelleolar fractures 6 70 27| 5 51} 28] 43
(5) epiphyseal separstion fracturgs 4 48.5 22| 30.$ 28] 15| 23
(6) miscellaneous 3 - - - ol =]l -

Total 3 55 28 L2 39 26| 35




P 39

TABIE XXVIII EFFECT OF EXERCISES IN PLASTER AND DELAY IN ARNIVAL ON RATE OF
i RECOVERY OF WALKING, RUNHING AND ABILITY TO STAND ON TOES IN
MALLEOLAR FRACTURES.
For symbols used see Table XVI

Tumber haan laster
#’lastar immobilization group of $ina I(’da;s) w2 R s1 LZ
patients

leclar fractures immobilized
for over | weeks

(1) patients treated for more 7 1 m 30 | 5 52 | 25 |40
than 26 days in plaster at M.R.U, =

(2) patients treated for less 10 65 40 51, 48| 36 |47
than 28 days in plester at M.R,U. |

(3) patients arriving at M.R.U, 6 72 39 51+ 491 3% |48
up to 14 days after removal of
plaster

(4) patients arriving st M,R.U. | & 63 7 |a | af s |
moye than 14 days af'ter removal |
of plester

411 malleolar fractures '

(1) 211 patients treated at 55 28 | 42 39] 26 |35

M.R.U. in plaster

(2) patients arriving up to 4 33 42+ | 41} 28 |40

days af'ter removal of plaster

(3) patients arriving more than | 9 55 67 72 831 55 | 77
1 deys after removal of plaster|

For "All Malleolar Practures” the significsnoce of association of the
means of W1 and S2 4n the three groups has been tested by construction of
2 x n contigency tebles for the mumber of theValUes of W1 above and below 28
days, and of S2 above and below 35 days.

Gompaﬂnggmupalaxﬁz,xz erWl = 0,27, for 82 = 0.15.

Compering groups 1 + 2 and 3, X~ for W1 = 11.91, for S2 = 4.82.

For P = 0,05, n=1, x2 = 3.8;. There is therefore no significant association
between the means of groups 1 and 2, but there is o significant relationship between
the means of groups 1 and 2 corbined and group 3.
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List of books suggested for inclusion in
N.0.C. Library

For consideration at Library Committee Meeting on Jan. 27th.

Reprints from Artificial limbs. From 1954 to date.
Dept. Med. & Surg. Veterans Admin. 1970

B.M.A. Planning Unit. Computers in medicine. 5/-
B.M.A. 1969

Blakemore, W.S. & Pitts, W.T. Management of tne injured patient.
Hoeber Med. Div. 1969 p370 $14.50. Review in B.M.J. 27th Dec.

Campbell, P.N. & Greville, G.D. Essays in biochemistry vol.5. 1969 30/-
Acad. Press. suggested by Dr. Francis.

Cawley, L.P. Electrophoresis and immuno electrophoresis.
Churchill 1969 360p 125/-

Clayton, E.B. Electrotherapy & ackmnotherapy
6th ed. 1969 40/~

Colson, J.H.C. Progressive exercise therapy in rehabilitation and physical
education. 1969 30/= 2nd. ed. 207p. Wright.

Conn, H.J. Biological stains. 8th ed. by Li#§de, R.D. 1969 498p
Williams & Willans. 140/~ suggested by Mr. Haynes.

Cyriax, J. Textbook of orthopaedic medicine. Diagnosis of soft tissue
lesions. vol. 1 5th ed. Bailliers, Tindall, & Cassell 1969 116/-

Dubowitz, V. The floppy infant. Spashesht., Med. Pub. with Heineman
Med. Books. 1969 109p 42/6

Eckert, C. Emergency room care.
Churchill., 1969 373p 75/— good review in B,M.J. 13th Dec.

Florey. General pathology. 4th ed. 1970 1259p. 160/-
Lloyd Luke. We have 3rd. ed. 1964

Calen on the usefulness of the parts of the body. May, M.T. translater
vol. 1 & 2 p46l 463-802.
Cornell Univ. Press. N.Y. 1968 238/~

Great teachers of Surgery in the past. A collection of articles from
Brit. J. Surg. 1964-68. Wright 1969 37/6 147p

Ham, A.W. Histology 1969 6thed.
Lippincott. $18 1037p

Haywood, B.J. Electrophoresis: technical applications; a bibliography
of abstracts.
Ann Arber-Humphrey Science Pubs. 1969 440p. Ann Arber, Rich



