










































































































































































































































































































































































































































































































































































































































































































































































































































4 1 .  B: Horizontal fractures: These are of 
two types which must be distinguished. ( I )  
The commoner injury involves the posterior 
superior angle of the calcaneus without 
disturbance of the Achi l les tendon insertion: 
it is usually caused by local trauma (e.g. a 
kick). (2) The second is an avulsion fracture. 
produced by sudden muscle contraction. 

44. Treatment (b): When the fracture is 
not of the avulsion type, i t  should be 
manipu lated if  severely d isplaced. Moderate 
residual displacement can usua l ly  be qu i te 
safely accepted. Thereafter, a below-knee 
padded plaster may be applied, and crutches 
used for the first week or so. A further 5 
weeks in a below-knee walking plaster i s  
then a l l  that  wi l l  be required. 

CALCANEUS - EXTRA-ARTICULAR FRACTURES 

42. Horizontal fractures cntd -
Diagnosis: Di fferentiate between the two 
main types of horizontal fracture by: I .  
Noting the level of the fracture on the 
radiographs (Type I I l lus .) ;  2 .  Studying the 
soft-tissue shadows on the radiograph, 
looking for upward (proximal) retraction of 
the Achil les tendon; 3. Feel ing for a gap 
between the tendon insertion and the point of 
the heel. 

45. C: Avulsion fractures of the 
sustentaculum tali: These are generally 
secondary to forcible eversion of the foot 
which results in the strong deltoid l igament 
avu lsing the sustentaculum tali to which it is 
auached ( I ) . They are seen most clearly in 
axial projections, and indeed may be missed 
unless this view is taken and examined with 
care (2) .  They must be distinguished from 
major subtalar joint disruptions involving the 
sustentaculum. Displacement is generally 
s l ight, and persisting disabi l i ty i s  rare. 

43. Treatment (a): ( I )  If the fracture is of 
the avulsion type (or if there is continued 
doubt) i t  should be openly reduced and fixed 
with a screw. (2) To remove stress from the 
screw. a long leg plaster shou Id be applied 
with the knee and ankle in flexion. (3) After 
4 weeks a below-knee walking plaster may 
be substi tuted t i l l  the fracture has united 
( usually about 8 weeks). 
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46. Sustentaculum tali cntd: Trea1111e111: 
Heal ing of the fracture is general ly wel l  
advanced b y  6 weeks. Prior t o  this the 
fol lowing treatments may be used: I .  A crepe 
bandage over wool pressure bandage and 
non-weight bearing with crutches for 6 
weeks; or 2. A below-knee padded plaster 
with crutches in i tia l ly and then a walking 
hee l ;  after 6 weeks a circular woven support 
for a further 2 weeks or so. 



CALCANEUS - EXTRA-ARTICULAR FRACTURES 

47. D: Anterior calcaneal fractures: 
This fracture affects the anterior part of the 
calcaneus which articulates with the cuboid. 
I t  may result from ( I )  Forced abduction of 
the forefoot in  which the cuboid strikes the 
calcaneus. (2)  Forced inversion injuries 
which have the same effect. (3) As part of a 
midtarsal dislocation. (4) As part of a major 
subtalar joint disruption. 

SO. E: Fracture of the body of the 
calcaneus without involvement of the 
subtalar joint: The fracture l ine passes just 
posterior to the posterior talocalcaneal joint. 
The crucial angle of Gissane is unaffected, 
but frequently there is  a decrease in Bohler's 
salient angle. I f  this i s  the case ( I l lus .)  then 
f1�lllen ing of the heel profile may lead to 
troublesome localised and persistent heel 
pain .  

48. Anterior calcaneal fractures cntd: 
Treat111e111: If there is no significant 
compression or shortening of the calcaneus 
(as in the vertical split i l lustrated) the injury 
may be treated conservatively along the l i nes 
already indicated for fractures of the 
sustenlaculum tali. If there is  evidence of 
midtarsal instability, treat as for a midtarsal 
dis location. 

5 1 .  Body fractures cntd: Due to proximal 
displacement of the portion of the calcaneus 
carrying the Achi lles tendon insertion, there 
is slackening of the cal f muscles, so that 
there is weakness of plantar f1exion at the 
ankle, and loss of spring in the step. This 
slackness is  eventually taken up, but 
recovery is faci l i tated by pro/011ged, 
i11te11sive physiotherapy in the form of calf 
resisting exercises. 

49. Anterior calcaneal fractures cntd: 
If there is calcaneal hortening, the 
mechanisms of the midtarsal joint may be 
seriously disturbed. leading possibly to pain, 
restricti n of movements in  the foot and 
osteoarthrit is . I f  the patient is elderly or 1as 
sustained multiple injuries, i t  may be wi>est 
to accept these risks. and also treat this i jury 
conservatively. In some other cases it may be 
possible by open operation and bone grafting 
to pack up the depressed articular fragments, 
wi th the aim of improving function in the 
midtarsal joint and reducing the risks of 
secondary osteoarthrit is .  To control the 
tendency to recurrence of the col lapse i t  may 
be advisable to use a small external fixat r 
stretching between the body of the calcaneus 
and the cuboid. 

52. Body fractures cntd - Treatment 
(a): If cli placement is s light, good results 
may be obtained by conservative treatment 
along tbe fol lowing l ines: (a) Pressure 
bandaging, bed rest. elevation and analgesics 
for 2 weeks. (b) Crutches unt i l  graduated 
weight bearing can be commenced at about 6 
weeks. (c) Calf resisting exercises as soon as 
pain wi l l  permit, and continued 
physiotherapy until maximal recovery. A 
boot locked in neutral flexion may be used to 
prevent the development of an equinus 
deformity. 



S3. Body fractures cntd: Treatment (b): 
Severely displaced fractures may be reduced 
with a Steinmann pin ( I )  inserted into the 
heel and used as a lever (2) .  If required the 
pin may be driven across the subtalar joint 
( 3 )  into the head of the talus, following the 
axis of the joint (4). The pin may then be 
incorporated in a plaster sabot, thereby 
permitt ing early ankle and (some) subtalar 
joim movements. 

M L 

S6. Fractures involving the subtalar 
joint cntd: Propagation of the fracture 
usually resu l ts in the formation of two 
primary fracture l i nes. Line (a)  spl i ts the 
calcaneus into medial and lateral fragments: 
anteriorly this may involve the 
calcaneocuboid joint or the anterior facer: 
posteriorly it usually divides the posterior 
facet: the position and number of spl i ts vary. 
Line (b) rends to d ivide the calcaneus into 
anterior and posterior portions, often 
extending anteriorly to spl i t  the medial facet. 

CALCANEUS - INTRA-ARTICULAR FRACTURES 
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S4. Body fractures cntd - Treatment 
(c): The sabot and spike may be removed 
after 6 weeks and non-weight bearing 
exercises continued for a further 2 weeks 
before fu l l  weight bearing. Pin-track 
infection is  not uncommon, and at the first 
sign the pin should be removed and 
antibiotic treatment commenced. Because of 
this risk, 11w11y prefer lo treat these injuries 
irith ca111111/ared screws inserted 
perc11ra11eo11sly, and certainly pin and sabot 
treatment is contraind icated if there is any 
doubt about the peripheral circulation. 

S7. Classification: The position or the 
common fracture l ines. the ir  associated bony 
fragments. and the degree Of comminution 
result in enormous variations in these 
injuries. In  spite of this there have been 
many attempts at classification; more have 
appeared since the introduction of CAT 
scanning which use coronal and transverse 
images: the preferred cut of the former is at 
the level of the widest part or the talus. and 
provides information on shape of the heel, 
the posterior facet, and the sustentaculum 
tal i ;  the latter show the calcaneocuboid joint, 
the sustentaculum tali and the posterior facet. 
The Zwipp Classificatio11 starts (in the 
fashion of Neer in  the shoulder) by 
describing 2. 3. 4 and 5 part fractures: these 
are subsequently modified by the number or 
joints involved. In  the Sanders Classificatio11 
four Types are described. Type I includes all 
non-displaced articular fractures. Type 1 1  
comprises two part fractures affect ing the 
posterior facet; there are subdiv isions 
dependent on the site of the fracture. Type 
I l l ,  again with subdivis ions, includes three 
part fractures. Type IV fractures arc highly 
comminuted with four or more parts. I n  the 
Crosby a11d Fit:gibbo11s Classificario11, 
which is useful but no doubt unaltractive to 
some because of its simpl icity, three Types 
are recogn ised: Type I: non-displaced; Type 
I I :  displaced; Type I l l :  comminutecl. 

SS. F: Fractures of the body of the 
calcaneus with involvement of the 
subtalar joint: This is the most serious and 
potential ly disabl ing group of calcaneal 
fractures. Parho111echa11ics: The majority of 
these injuries result from the transmission of 
forces up through the heel, bringing the 
calcaneus into violent contact with the 
downward projecting lateral process of the 
talus: this axe- l ike area of bone ini tiates a 
fracture on the lateral aspect of the sinus 
tars i ;  the process is  aggravated i f  the foot i s  
evened at  the t ime of impact. 

SS. Associated extra-articular 
problems: If uncorrected, proximal 
displacement of the mass of the heel may 
result in slackening of the calf muscles 
( I )  with weakness of plantar nexion. Lateral 
displacement may cause broadening of the 
heel ( 2 )  and heel pad pain. The deformity may 
be unsightly, and call for special footwear. 
There may be i mpingement symptoms from 
the lateral malleolus or the peroneal tendons 
(3 ) .  On the medial side, entrapmelll of the 
tibial nerve may occur. Swelling may also 
give rise to compartmelll syndromes. 



HINDFOOT - PERITALAR DISLOCATION 

59. Intra-articular problems: 
Uncorrected severely displaced fractures lead 
inevitably to loss of movements in the 
subtalar joint (and often the midtarsal joint), 
with pain, impaired foot function and gait 
disturbances. Secondary osteoarthritic 
changes often lead to further pain and 
stiffness. These problems may cause an 
acquired fear of heights, difficulty in 
returning to any former employmelll which 
involved working al heights or walking on 
uneven surfaces, and alcoholism. 

I n  cases where there is  gross comminution 
(Sanders type IV), primary arthrodesis may 
be considered. lf crushing has been severe 
then the poss ibi l i ty of a compartment 
syndrome must be kept in  mind. Careful 
c l inical supervision and pressure monitoring 
are important in  these cases, and 
decompression may be required (see later). 

Treatment after union: I .  Physiotherapy 
and occupational therapy should be 
continued unti l  nothing more can be gained. 
2 .  Treat pain under the heel with a sorbo pad. 
3 .  Broadening of the heel may require 
surgical footwear. 4. Impingement symptoms 
with sharply local ised pain and tenderness 
beneath the lateral mal leolus may respond lo 
local surgery (excision of any exostosis and 
freeing the peroneal tendons) .  5. Persistent 
pain and l imp, due possibly to secondary 
subtalar osteoarthritis, require careful 
assessment. Symptoms should be 
unremitting, persistent for 6-9 months al 
leas!, and unresponsive to physiotherapy, 
before surgery is contemplated. Fresh 
radiographs should be compared wi th the 
original fi lms to confirm subtalar join! 
involvement, and assess the calcaneocuboid 
joint. If the subtalar joint only is  involved, a 
subtalar fusion is advised. I f  there is any 
involvement of the calcaneocuboid joint, a 
full triple fusion wi l l  be necessary (fusion of 
the subtalar, calcaneocuboid and 
talonavicular joi nts). 

60. Treatment of intra-articular 
fractures: 
U11disp/aced fi·ac111res: Where there is 
mini mal displacement these should be 
treated conservatively (e.g. see Frame 46). 

Disp/acedJi-ac1ures : Conservative lrea1ment 
i s  also usual ly advised in displaced fractures 
in the elderly; in the presence of marked 
osteoporosis and gross comminution; in 
severe open fractures and cases where there 
is major soft tissue involvement such as 
bl istering; where the circulation is impaired; 
and in the poorly controlled diabetic. 

I n  other cases reduction and internal 
f ixation should be considered. lt should be 
noted that the technical difficulties may be 
formidable and the resu lts surgeon­
dependenl. The procedure is carried out 
under X-ray control. The calcaneus may be 
approached through a lateral L-shaped 
incision, protecting the peroneal tendons and 
sural nerve within the anterior flap. Sanders 
recommends that the depressed superolateral 
part of the posterior facet is elevated first; if 
i t  is in several pieces i t  may be possible to 
reconstruct it with biodegradable pins. The 
main mass of the calcaneus is then levered 
downwards and medially to correct its lateral 
displacement; then correct the angle of 
Gissane. Once a satisfactory reduction has 
been confirmed by X-ray this is held by 

6 1 .  Peritalar dislocation - Pathology 
(a): Forcible inversion of the plantar Aexed 
foot throws stress on the lateral ligament of 
the ankle and the talocalcaneal l igament. I f  
the strong talocalcaneal ligament ruptures, 
the talus remains in the ankle mortise and a 
subtalar dislocation resu lts. 

cancellous screws passed from the lateral 
cortex towards the sustentaculum. The 
posterior tuberosity is reduced, and then a 
low profile lateral plate used Lo stab i l i se Lhe 
tuberosity, the posterior facet and the anterior 
process. {The radiograph shows the calcaneal 
fracture i l lustrated in  Frames 35 and 36 held 
with a Timax""'' Pe.R . JTM plate and sere" s.) 
A cast is worn for three weeks, and a pla;t ic 
boot locked at 90° (lo prevent an equinus 
deformity) for a further s ix weeks. Exercises 
out of the boot are commenced immediately. 

62. Pathology (b): The forefoot remains 
with Lhe calcaneus and the talonavicular joint 
dislocates: as the talus remains i n  position 
this inj ury is  often described as a peritalar 
dislocation. It may be accompanied by 
fractures of the mal leol i .  The talus, freed 
from its attachment , goes into plantar 
f1exion (and this i s  the position in whic the 
foot must be placed during the in i t ia l  stage of 
reduction). 



63. Diagnosis: The diagnos is  may be 
suspected c l in ical ly. but is always confi rmed 
by radiographs. Note in the example how the 
talus has maintained its normal relat ionship 
with the t ibia and fibula (somewhat 
concealed by the sl ight obliquity or  the 
radiographic projection). Note that a vascular 
necrosis of the talus does not occur in this 
condition, but late subtalar osteoarthrit is is 
common. 

66. Total dislocation of talus -
Pathology: With greater violence than 
shown in Frame 6 1  there is  complete rupture 
of a l l  the other l igamentous attachments of 
the talus.  The talus dislocates out or the ankle 
mortise and comes to l ie subcutaneously in  
front of the ankle and on the lateral s ide of 
the foot. The head of the talus points 
medial ly and its calcaneal surface is  d irected 
posteriorly. ( Rarely. eversion injuries lead to 
medial dis location of the talus.) 

HINDFOOT - TOTAL DISLOCATION OF THE TALUS 
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64. Treatment (a): Reduction is genera l ly 
easy: Under general anaesthesia ( I )  Plantar 
flex the Foot. (2) Grasp the heel and the 
forefoot. apply a l i ttle traction. and swing the 
foot into eversion. In  d ifficult cases use a 
Schanz pin ( held in a T-bar) temporari ly 
inserted in the calcaneus to obtain better 
leverage. 

67. Treatment (a): Manipulat ive reduction 
shou Id be attempted under general 
anaesthesia. I t  is imperative that delay is 
avoided, as there is always risk or skin 
sloughing where it is t ightly stretched over 
the talus. The fol lowing technique may be 
employed: ( I ) .Plantar nex the foot. ( 2 )  Invert 
the Foor strongly. ( 3 )  The posterior part of the 
talus, lying laterally. should be pushed in a 
posteromedial direction. 

4 
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65. Treatment (b): Thereafter ( 3 )  apply a 
padded below-knee plaster with the ankle at 
right angles and the foot in s l ight eversion. 
(4) A walking plaster may be applied after a 
week and retained For a further 5 weeks. 
Open reduction is necessary if  manipulation 
fai l s, and the talonavicular joint should be 
exposed first ( 5 )  as d ifficulty is usually due 
to button-holing of that joint .  Instab i l ity may 
be controlled with K-wire. 

68. Treatment (b): (4)  When the talus 
starts to move into place, even the foot. If 
these measures fail, use a Steinmann pin 
through the calcaneus to apply prel imi nary 
traction and control inversion. Occasionally 
open reduction may be required. (5 )  
Thereafter apply a padded plaster. Avascular 
necrosis i s  a lmost inevitable. ( Further care is 
as detailed in  Frame 1 9. )  



TENDOCALCANEUS RUPTURE 

69. Acute rupture of tendocolconeus: 
Rupture may fol low sudden muscle act iv i ty 
(e.g. jumping or sprinting). I t  is espec ial ly 
common in the middle aged when 
degenerative changes are appearing in  the 
tendon. It may be precipitated by local 
steroid injections. Usually the s i te i s  4-8 cm 
above the insertion; rupture is complete ( I )  
and the plantaris i s  spared (2) .  There is 
sudden pain with d i fficulty in  walking and 
standing on the toes. 

SURGICAL TREATMENT 

This  g ives the most satisfactory resu lts where 
there is a delay of a week or more in making 
the diagnosis or init iating treatment. I t  is 
often also advocated for the young athletic 
patient. The tendon is approached through a 
vertical incision, 2 cm medial to the midline. 
taking great care in  the handl ing of the soft 
tissues. A general anaesthetic, a tourniquet, 
and the prone position are preferred. The 
ends of the ruptured tendon wi l l  be found to 
come together when the foot i s  plantar 
flexed. I t  i s  held in  that position during 
suturing. Absorbable, non-absorbable or 
Bunnell  pul l-out sutures may be inserted: a l l  
have their  advocates and al l  are effective, but 
the frequency of wound breakdown is  an 
added incentive for the use of absorbable 
sutures. Fascia lata may be used if  there is 
much fraying of the tendon. After wound 
closure a long leg plaster cast i s  applied with 
the knee and ankle in flexion. At 3 weeks the 
skin sutures may be removed and a below­
knee plaster applied for a further 3 weeks 
with the ankle in  a more neutral position. 
Discharging wounds are managed with 
patience along established l ines, and only 
rarely require grafting. 

Good results have also been claimed for 
less invasive percutaneous techniques: it is 
sutured through several small stab wounds, 
using a hollow needle to guide the suture 
material . Apart from not being able to view 
the repair, there is  the disadvantage with this 
technique of not being able to ' freshen up' or 
carefu l ly  align the ruptured tendon ends. 

70. Diognosis: The history and age of the 
patient may be suggestive. Cl in ically there 
may be: ( I )  a visible gap in  the tendon; (2) 
weakness of plantar f lex ion against 
resistance; (3) lack of 'firmness' on side-10-
side pressure al the site of the rupture, again 
when the foot is being plantar flexed against 
resistance. Soft tissue radiographs, 
ul trasound examination or an MRI  scan may 
show a defect in the continuity of the tendon. 

72. Midtarsal dislocations (a): 
Dislocation of the talonavicular portion of 
the midtarsal joint may accompany subtalar 
dislocations. The inversion mechanism has 
been described (see Frame 61 ) .  The subtalar 
joint may reduce ( incompletely) 
spontaneously, so that the talonavicular 
dislocation is the main feature ( I l lus.) .  

7 1 .  TREATMENT OF RUPTURE OF 
TENDOCALCANEUS 

Both conservative and surgical measure. 
have their advocates. but neither guarantees 
freedom from complications such as re­
rupture, weak plantar flexion, ankle st iff"less, 
poor wound hea l ing (often taking months) 
and deep vein thrombosis. 

CONSERVATIVE TREATMENT 

This i s  often advised for all cases seen " i thin 
48 hour_. but i s  also particularly su i tabl for 
the elderly, frai l  or poor anaesthetic r isk 
patient. The aim i s  to hold the foot in  pl Har 
flexion i n  order to approximate the tend n 
ends and keep them there unt i l  heal ing i .  
advanced. A long leg plaster i s  applied wi th 
the knee i n  about 45° of f lex ion and the ankle 
in  a l ittle plantar flex ion. After 4 weeks a 
below-knee plaster is substi tuted, wi th the 
ankle s t i l l  in  a l i tt le plantar flex ion. After a 
further 4 weeks the plaster can be discar.:led, 
weight bearing permitted, and physiotherapy 
to i mprove the gait and calf strength 
commenced. An inside shoe l i ft may be used 
to reduce dorsiflex ion stresses on the he· J ing 
tendon. The incidence of re-rupture is  
commonest in  conservatively treated cases. 
Alternative conservative measures include 
the use of  a functional brace with the fo l in 
45° plantar flex ion. with a prolonged, 
complex regime of physiotherapy. 

73. Midtarsal dislocations (b): The 
midtarsal joint l ies between the talus and 
calcane posteriorly, and the navicular · nd 
cuboid anteriorly. Both elements of the joint 
may be disrupted a a resul t  of ( I )  adduction 
or (2) abduction forces applied to the 
forefoot. 



74. Midtarsal dislocations (c): As in any 
other dis location. abduction or adduction 
midtarsal dislocations are associated with 
ligament rupture or small avulsion fractures, 
but the talus, calcaneus, navicular and cuboid 
lllay escape significant fracture. ( l l lus . :  
Adduction midtarsal dislocation wi th small 
avulsion fracture of cuboid.) M idtarsal 
dislocations are not infrequently lllissed in  
the context of other injuries, and a CAT scan 
or screening may be helpful in further 
defining the pathology. 

77. Treatment cntd: If lllanipulation fai ls, 
open reduction may be required. ( I l l us:  A 
navicular fracture has been screwed, and a 
small external fixator appl ied llledial ly LO 
help stabi l i se the reduction and the bone 
repair.) Complications: Pain and st iffness of 
the foot and osteoarthrit is are comlllon. I f  the 
latter involves the calcaneocuboid joint only, 
a local fusion lllay be perforllled - otherwise 
a ful l  triple fusion may be necessary. Rarely 
a medial plantar nerve palsy with in trinsic 
muscle wasting may be seen. 

MIDTARSAL DISLOCATIONS 

75. Midtarsal dislocations (d): On the 
other hand, a lll idtarsal dislocation lllay be 
associated with fracture or any of the 
colllponents of the joint .  The navicular is 
lllOSL frequently involved. ( I l l us . :  An 
abduction type lllidtarsal dis location with 
fractures of the navicular and cuboid . )  When 
this is the case, reduction is more l i kely to be 
unstable, and secondary arthritic changes 
COllllllOner. 

78. Isolated fractures of the navicular: 
(Do not mistake the collllllon accessory 
centre of oss i f ication for a fracture . )  I .  The 
tuberosity lllay be fractured ( I l l us.) by 
avulsion of the tibial is posterior; this and 
other undisplaced fractures lllay be treated 
conservati vely (e.g. by 6 weeks in plaster). 
2 .  Body fractures may be accolllpanied by 
dorsal extrusion of a large fraglllent which 
should be accurately reduced and fixed 
surgically. 

76. Treatment: I .  Under general 
anaesthesia, traction is  applied to the 
forefoot. 2. Mainta in ing traction, the forefoot 
is al igned with the hindfoot (abduction injury 
i l l us . ) .  3. If there is  instabi l i ty, stabi l ise the 
forefoot with percutaneous K-wires. 4 .  Apply 
and split a padded p laster, and elevate the 
l i lllb. 5. Start non-weight bearing wi th 
crutches after 1 -2 weeks, and remove any 
wires at 3-4 weeks. Take weekly radiographs 
to detect late subluxation. 6. Discard plaster 
and mobi l ise after 6-8 weeks. 

79. Tarsometatarsal dislocations (a): 
I n j uries to the tarsollletatarsal region are 
infrequent and the lllechanislll of injury is  
not always c lear. Dis location of one or more 
metatarsals may result from the fol lowing: 
(A) A fal l  on the plantar Aexed foot or a blow 
to the forefoot as in  road traffic accidents. 
( B )  A blow on the heel when in  the knee l ing 
position, e.g. when a horse fal l s  on top of a 
thrown rider. (C)  Run-over kerb-side 
accidents. 



TARSOMETATARSAL DISLOCATION 

80. Tarsometatarsal dislocations (b): 
(D)  Forced inversion, eversion or abduction 
of the forefoot as, for example, in a fall with 
the foot trapped. Nole: ( 1 )  The dorsal is 
pedis/medial plantar anastomosis may be in  
jeopardy; (2)  The metatarsal bases are keyed 
into the cuneiforms; the bony co111ponents 
are bound together by l iga111ents which, for 
111echanical reasons, are thick and strong on 
the plantar aspect; where there is  111uch 
crushing of the soft tissues there is danger of 
co111part111ent syndro111es. 

83. Treatment (a): Reduction should be 
allempted pro111ptly (by applying traction in 
the l ine of the 111etatarsals and pressure over 
their  bases) because of the risks of oede111a 
and circulatory i111pair111ent. Even if several 
colu111ns are involved but there is no fracture, 
the reduction may be stable. If so, use a 
padded cast for 8 weeks before weight 
bearing and 111obi l i sation. There is  however a 
tendency to late subluxation as the swel l ing 
subsides, and many prefer to internal ly  f ix 
most. 

8 1 .  Classification: In  the Myerson 
classification the foot i s  divided into three 
colu111ns, one or more of which may be 
affected. The 111edial involves the joint 
between the I st 111etatarsal and the 111edial 
cuneifor111 ; the 111iddle includes the joints 
between the 2nd and 3rd metatarsals and the 
in termediate and lateral cuneiforms; and the 
lateral involves the joints between the 4th 
and 5th 111etatarsals and the cuboid. The 
middle colu111n is relatively fixed; there is 
s l ight 111obil i ty in the 111edial but most in the 
lateral. 

84. Treatment (b): U11s1able medial 
column iniuries: these 111ay be stab i l i sed by a 
K-wire with its end s l ipped beneath the skin 
to lessen the risks of infection. It is helpful to 
expose the affected joint through a short 
dorsal incision and carry out the reduction 
under v is ion. The entry point for the wire 
(medial cuneiform or navicular) is dependent 
on whether the dislocation is  at the level of 
metatarsal/cunei form joint or whether the 
whole of the first ray is involved. 

82. Common patterns of injury: ( I  J 1 st 
metatarsal or first ray ( medial colu111n) .  (2) 
Dorsal d is location of al 1 tarsometatarsal 
joints without fracture and with lateral drift 
(a l l  three columns). (3)  Dislocation of aJ 
tarsometatarsal joints with fracture of the 
base of the second 111etatarsal (three 
columns). (4) Dis location and lateral drift of 
the lateral metatarsals ( lateral column). 

85. Treatment (c): Unswble middle 
column. injuries: These are often associated 
with a fracture through the base of the 
second metatarsal , and there may be lat ral 
drift of I I  three columns ( I l lus . ) .  The fi rst 
a im of treatment should .be to re-al ign tre 
second metatarsal with the intermediate 
cuneiform. It i s  preferable if th is can be 
achieved by 111anipulation, but if not it w i l l  
be  necessary to proceed to  an open redu;:tion. 



86. Treatment (c) cntd: To do so, use a 
longitudinal incision over the base of the 
second metatarsal, and apply a clamp 
between the second metatarsal and the 
medial cunei form. I f  this fails, i t  i s  usually 
clue to the presence of small bone fragments 
which may be picked out or pushed clown 
into the sole. Once a reduction has been 
achieved it should be held wi th an obliquely 
placed cannulated screw ( inserted 
percutaneously) and passed between the 
medial cuneiform and the second or third 
metatarsals. 

89. Diagnosis (a): Tenderness is marked 
and well localised over the fracture. so that 
diagnosis should be easy. As the fracture 
resul ts from an inversion injury, the patient 
often complains of having sprained the 
ankle. If an adequate c l in ical examination is 
not carried out and radiographs taken of the 
ankle only, thefrauure line will nor be 
visualised. The diagnosis is confirmed by the 
correct radiographic projections. 

FRACTURES OF THE FIFTH METATARSAL 

87. Treatment (d): U11srable lareral 
column i11juries: The affected metatarsals 
should be aligned with the cuboid and 
stabi l i sed with K-wires. 

Treatment (e): !11juries associared with 
crushing of rhe cuboid: Reduce the deformity 
wi th a clistractor and make good the defect 
wi th a strut or cancellous bone graft. 
Occasionally a low profile plate may be 
required, or an external fixator, to maintain 
length. 

90. Diagnosis (b): Note in the radiographs 
that the fracture l i ne runs at right angles to 
the axis of the metatarsal shaft. The fracture 
involves the joint ( I )  with the cuboid, if the 
fragment is small, and (2) that with the 
fourth metatarsal, if the fragment is large. I n  
t he  former case (3 )  separation of the 
fragments may occur. ( Note that the classical 
(unrelated) Jones fracture (J) is situated distal 
to the in termetatarsal joint .)  

88. Fractures of the fifth metatarsal 
base: The commonest fracture of the lower 
l imb is an avulsion fracture of the fifth 
metatarsal base: and it is often overlooked. I t  
follows a sudden inversion strain (as ,  for 
example, from walking over uneven ground). 
In an effort to correct the progressive 
inversion of the foot, the peronei contract 
v iolently and the peroneus brevis avulses its 
bony attachment. 

9 1 .  Diagnosis (c): Do not misinterpret the 
rounded shadows of accessory bones (e.g. 
the os peroneum in peroneus longus, the os 
vesalianum in peroneus brevis) (4). In 
chi ldren the epiphysis ly ing parallel to the 
shaft may also be wrongly taken for fracture 
(5 ) .  Nevertheless separation (6)  or fracture of 
the epiphysis (7) may occur. 



METATARSAL SHAFT AND NECK FRACTURES 

92. Treatment: Most fractures are 
undisplaced ( I l lus.) but even marked 
d isplacement does not merit reduction. I f  
symptoms are slight, g ive a crepe or s imi lar 
support for 2-3 weeks, and if marked a 
walking plaster for 5-7 weeks. Pain from the 
occasional non-union may be expected to 
resolve spontaneously, but Sudeck's atrophy 
is co111mon and 111ay require prolonged 
treatment. 

93. Jones fracture: This fracwre is not 
associated with inversion injuries, but tends 
to occur in athletes during training: it has 
some of the features of stress fractures. Non­
union is  com111on, and is  most often 
associated with early weight bearing: 
because of this, treat with 7 weeks' fixation 
in  a below-knee non-weight bearing cast. In 
the professional athlete, internal fixation with 
an intra111edu l lary AO cancellous bone screw 
111ay be considered. Treat delayed or non­
union with 111edul lary curellage and bone 
grafting. 

95. (b) First metatarsal: I . AP and obl ique projections i l lustrate a s l ightly 
displaced first 111etatarsal fracture. In  this type of injury, da111age to the peripheral 
circulation and post traumatic oedema may present proble111s. Ad111ission for a 
short period of elevation and observation, with the l i 111b supported in a well­
padded split plaster is indicated. (Thereafter a below-knee walking plaster for 5-6 
weeks.) 2. If there is marked displace111ent wi th off-ending, reduction should be 
carried out to avoid disturbance of the mechanics of the forefoot. Traction to the 
toe, with local pressure over the displaced 111etatarsal, 111ay suffice, and 
stabilisation 111ay be obtained with percutaneous K-wires transfixing the second 
and third metatarsals. Open reduction 111ay be so111et imes be necessary (aftercare as 
above). 3. Hairl i ne fractures wi thout soft tissue crushing 111ay be treated without 
pre l iminary elevation, whi le, 4. Compound injuries wi l l  require the appropriate 
wound treat111ent .  

94. (a) Metatarsal shaft and neck 
fractures: These frequent ly result from 
crushing accidents, and any associated s ft 
tissue i njury wi l l  requ i re careful surve i l l  nee 
(see Frame I 04). Spiral fractures generally 
resul t  from forced inversion or eversion of 
the forefoot. If the fraclllre i s  undisplaced 
( I l lus . :  2nd metatarsal fracture) without s ft 
tissue damage, treat sy111pto111atical ly - a 
crepe bandage support, or a walking plaster 
if pain is  severe. 

96. (c) March fracture: Fatigue fractu es, 
usually f the second metatarsal neck or 
shaft, are not often seen until callus 
formation has occurred; reassurance, wit1 at 
most a l ight support for 2-3 weeks, is all that 
i s  indicated. If seen at an early stage, severe 
pain wi l l  occasionally 111erit treatment in a 
below-knee walking plas1er unti l  union has 
taken place. 



97. (d) Multiple undisplaced fractures: 
The radiograph shows fractures of the necks 
of the 2nd, 3rd and 4th metatarsals ( the c lue 
to the second meratarsal fracture is the 
kinking of the cortical shadow)_ Mu lt iple 
fractures of this type without much 
displacement may be treated conservatively 
by plaster support. 

1 00. Freiberg's disease: Osteochondritis 
of a metatarsal head (usual l y  the second) 
may cause confusion in diagnosis_ A l though 
this condition may result from local trauma, 
symptoms are usually of gradual onset. An 
osteochondritic segment may be present, or 
more commonly there is  narrowing of the 
MP joint and widening and flatten ing of the 
head. Persistent symptoms may require 
excision of the metatarsal head_ 

PHALANGEAL FRACTURES 

98. (e) Multiple displaced fractures: 
Fractures of the four lesser metatarsals are 
frequently accompanied by lateral drift, an 
unstable situation ( I ) _ Open reduction and 
internal f ixation are advisable; frequently 
reduction and stabilisation of the second 
metatarsal wi l l  suffice as the intermelatarsal 
alignment i s  preserved. An approach (2)  
between the second and third metatarsals 
g ives access to both and avoids the arterial 
anastomosis. 

1 0 1 .  Phalangeal fractures: Fractures of 
the terminal phalanx of the great toe are 
common in men and usual ly  result from a 
heavy weight fal l ing on the foot unprotected 
by industrial footwear. The fracture may 
involve the distal tuft only, but often runs 
i nto the IP joint. The fracture is often open. 

99. Multiple displaced fractures cntd: 
Stabi l i ty may be preserved wi th an 
intramedullary wire and plaster fixation_ 
Displaced 11eckfracrures may be 
mani pulated, but open reduction and K-wire 
fixation are often required_ A second incision 
may be needed to gain access to the 4th and 
5th metatarsals_ Mal union may be treated by 
local trimming of any metatarsal head 
prominences in the sole_ 

1 02. Treatment: I _  All wounds should be 
cleaned and the edges loosely approximated_ 
2. The nail shou ld be retained unless 
virtually separated. Some advocate 
evacuation of any subungual haematoma_ 
3. Thereafter the fracture may be supported 
by: 

(a) Adhesive strapping to the adjacent toe; 
(b) A l ight dressing and the wearing of a 

stout shoe with, if necessary, a cut-out 
for the toe; or 

(c) A walk ing plaster wi th toe platform -
al l  for 2-4 weeks. 

Fracrures ofrhe renni11al phalanges ofrhe 
lesser foes may be treated in a s imi lar 
manner. 

Fracrures ofrhe llliddle and proximal 
pltala11ges shou ld be treated by strapping to 
the adjacent toe for 3-4 weeks; but if there is 
marked displacement wi th obvious deformity 
of lhe toes, they shou ld first be reduced by 
traction_ 

In rhe case of rhe grear roe, a walking 
plaster with toe platform for 4 weeks may 
g ive greater rel ief of symptoms_ 
Nore: In all cases the c irculation must be 
carefu l ly  assessed and additional precautions 
taken where necessary (e.g. admission for 
elevat ion, etc_ ) _  



TOE DISLOCATIONS/CRUSHING INJURIES OF THE FOOT 

1 03. Toe dislocations: These should be 
reduced by tract ion. ( I l lus . :  Dis locations of 
the four lateral MP joints, wi th fractures of 
all proximal phalanges except the third . )  I f  
there is  instability K-wire fixation may be 
needed. Single dislocations may be reduced 
under local anaesthesia and supported by 
strapping to the adjacent toe; multiple 
dislocations will requ i re general anaesthesia 
and a walking plaster with a toe platform for 
4 weeks. 

1 04. Crushing injuries of the foot 
without fracture: The foot is a resi I ient 
structure; it may be run over by a heavy 
vehicle or be severely crushed without 
sustaining any obvious fracture. If a history 
of this type of injury is obtained, admission 
is nevertheless advisable for: 
( I )  l ight pressure bandaging by crepe 
bandage over several layers of wool. 
(2) elevation. 
(3) observation of circulation and early 
detection of an impending compartment 
syndrome. 

S loughing of the skin over a heart-shaped 
area on the dorsum is not uncommon, but the 
area requ i ring desloughing and skin graft ing 
wi l l  be minimised by prompt early care. 

Degloving injuries of the foot: These are 
potentially serious, especially when sole skin 
is involved, and require prompt attention. 
Advice and possible treatment from an 
experienced plastic surgeon is highly 
desirable. 

1 05. Compartment syndromes: These 
are most l i kely to develop after severe 
crushing injuries. Suspect if there is massive 
swe l l ing of the foot and increased pain on 
passive dorsiflexion of the MP joints. 
Absence of the pulses is  an unreliable sign. 
The diagnosis may be confirmed through 
pressure monitoring. 

Decompression: There are 9 compartr"lents 
in the foot, arranged in four groups. 
//l/erosseous: four groups of in terossei Jving 
between the metatarsal shafts. Medial: 
contains abductor hal lucis and flexor hallucis 
brevi . . Cell/ral: flexor digitorum brevis,  
quadratus plantae, adductor hal lucis .  Lateral: 
flexor digit i  min i  m i .  abductor digit i  min imi .  

Method: Two approaches are described. I .  
Two longitudinal dorsal incis ions are m;:ide 
s l ightly medial to the shafts of the 2nd and 
4th metatarsals. The interossei are elevated 
from b ne and blunt dissection carried into 
the sole to decompress the central and lateral 
groups of muscles. separate medial 
incision may be needed to decompress the 
medial group. 2 .  A lternatively all 
compartments may be decompressed through 
a Henry medial longitudinal approach (with 
relea e of the so-called 'master knot ' ) .  



SELF-TEST 

1 06. What is  this injury? What complication is l i ke ly to develop'7 

I 08. What is  this injury? What treatment wou ld  be advised? 

SELF-TEST • 

1 07. What abnormal ities are shown on this 
racliograph? 

I 09. Describe this radiograph of a crushed 
foot. What would be the main principles of 
treatment? 



ANSWERS TO SELF-TEST 

ANSWERS TO SELF-TEST 

1 06. Type 3 fracture of the neck of the talus. The incidence of 
avascular necrosis in this type of injury approximates to 85%. 

1 07. There i s  an undisplaced fracture of the anterior process of the 
calcaneus as a result of recent trauma. In addition there is  a small 
avulsion fracture of the dorsal aspect of the navicular, probably of long 
standing. 

1 08. Tarsometatarsal dis location: if a recent injury, open reduction 
would be advised; i f  an old injury, surgical wedge correction with a 
tarsometatarsal fusion might be indicated. 

1 09. Comminuted fracture of the first metatarsal. Fractures of the 
shafts of the second and third metatarsals. Double fracture of the fourth 
metatarsal. Fracture of the neck of the fifth metatarsal .  Lateral 
displacement. The injury is  open (horizontal treaks of ingrained d irt 
can be seen). Treatment: if the foot is viable: 1 .  Debridement. 
2. Reduction and K-wire fixation f the first and then the second 
metatarsals. 3. Plaster back she l l  r spl i t  padded plaster, elevation, 
observation, compartment pressure monitoring, infection prophylaxis 
( including antitetanus), etc. 
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The fracture clinic 



THE FRACTURE CONSULTATION 

The organ isation and runn ing of fracture cl in ics varies from hospital to 
hospital . These differences are often d ictated by the layout of the 
departments involved - records, appointments, secretarial ,  c l inical, 
treatment, plaster, theatre and X-ray - and also by an establi shed line of 
practice. A system which has worked for a number of years i s  difficul t  to 
change, as an apparently obvious improvement in  one area may upset the 
smooth running of others - to the overal l detriment; and change of any ki d 
i n  an established system is unusual if it attracts universal acceptance. Those 
who work in fracture cl in ics have usually to do o within a framework 
i mposed upon them, and i t  would be invidious to suggest a 'best way' of 
doing things. Nevertheless i t  might be helpful for the begi nner who is 
confronted for the f irst t ime with a fracture c l in ic  to offer a few guidel ines on 
the handl ing of the actual consultation. 

The newcomer to a fracture c l in ic  i s  usual l y  i mpressed by the number of 
cases dealt with in a short space of t ime.  This speed often conceals the 
number of rather important decisions that are made about the patients ' care. 
These decisions are, of course, determined by the bas ic  pri nciples of fracture 
treatment, but to ensure the smooth running of the c l in ic ,  the most 
professional and kindl iest contact with the patient, and the avoidance of any 
error in management, the use of a simple system (at least at the beginning)  
may be of some help. 

Assuming that the usual courtesies of greeting have been made, each 
consultation should start wi th asking the two questions - 'what?' and 
'when?' - and end with asking 'when?' and 'what?' . In  the middle, there are 
a number of things to go through which can be conveniently dealt with under 
three headi ngs, each starting with the letter A - · the three As ' .  

THE FRACTURE CONSULTATION 

'WHAT?' 

Every decision that is made, and everything that is done, is d i rectly 
dependent on the d iagnosis. This must be clearly stated at the beginning of 

the notes on the first fracture clinic attendance, where i t  w i l l  serve as a guide 
to everyone who sees the patient subsequently. It i s  a never-ending source of 
aston ishment as to how difficult  it may be to find this information, the t ime 
taken often varying directly in proportion to the size of the records. If there 
is a problem, a glance at the init ial radiographs (they alone are helpful to 
label) may give the answer. Time spent establ i sh ing the d iagnosi s  is 
essential. Recording it wi l l  prevent the effort having to be repeated at the 
patient's next attendance. 

'WHEN?' 

The poi nt here i s  to establish the t i me that has assed s ince the patient's 
injury. While this can obviously be calculated n every occasion from th 
entries made on the day of injury and on the er ic  vis i t ,  i t  i s  of greater 
practical value to give the elapsed t ime. 

I t  is  more professional to establish these primary facts before confront ing 
the patient, rather than searching through the notes in their  presence. When 
making the appropriate notes, where brevi ty should not compromise 
accuracy, the addi tion of a qual ifier in the case of the diagnosis may be 
helpfu l ,  e.g. 

Undisplaced L Colles 2/52 ago. 



THE FRACTURE CONSULTATION 

or 

7/52: mid-shaft R femur, IM locked nailing. 

On the sol id  basis of the knowledge of what you are deal ing with, you can 
proceed to Assessment, Action, and Advice. 

ASSESSMENT 

1 .  The first step is to establ i sh i f  the fracture to date has been treated 
appropriately and adequately, e.g.  if a fracture has been manipulated, 
then it is necessary to consider whether this was the best method of 
treatment in the c ircumstances ; the desirab i l i ty of i nternal fi xation or 
other methods of deal ing with the condition should be reviewed. Then the 
check radiographs should be studied to assess the qual i ty of the reduction, 
and an overall assessment made. 

2. If a plaster cast has been applied, it should be seen to be appropriate to 
the inj ury. It should be checked for t ightness, s lackness or other 
inadequacy, and if it is  only a backslab, a decision should be made as to 
whether it  needs completion. The presence of swel l ing,  the quali ty of the 
c irculation, and any impairment of nerve supply in the l i mb should be 
noted. 

3. If the fracture has been treated surg ical l y, the need for inspection of the 
wound or removal of sutures should be assessed . If the fracture has been 
internally  fixed, the qual i ty of the fi xation should be rev i ewed so that a 
decision may be made regarding the degree of mobi l i sation that may be 
permitted wi thout the fracture coming adrift. 

4. If some time has elapsed since the injury, an assessment should be made 
as to whether a greater degree of freedom may be permitted, e.g. whether 
a supporting s l ing may be cl iscarclecl or whether a cast may be removed to 
al low joint mobi l isation, or whether a walk i ng heel may be appli ed to a 
leg plaster. 

5 .  A decision when to remove all external spl intage is not usually required 
until an appropriate length of time has elapsed since the i njury, and i n  
making the decision, racliographs may b e  required to check the state of 
union,  and/or the cast may be removed so that a c l i nical assessment of the 
fracture may be made. 

ACTION 

Having assessed the fracture, the appropriate action should be taken. What 
should be clone generally fol lows in a clear cut fashion from the assessment, 
e .g .  if a plaster is too tight i t  should be split ,  or if there is complaint of local 
pressure the plaster should be windowed or trimmed. 

The only difficul ties that are l i kely to arise are those associated with the 
assessment of the treatment that has been carried out.  This tends to present 
less of a problem as experience grows, although with the variety and 
vagaries of chance and changing opin ion the need for the critical analysis of 
every case is one of the continu ing delights of fracture c l in ics and one which 
prevents them ever becoming dul l .  The poinl which is imperative to note is 

that if' there is any doubt regarding the treatment or progress of a fracture, a 

more senior opinion should be sought without delay. 

Procrastination narrows the avai lable  treatment options, and wi l l  attract 
the critic ism of why an earl ier opin ion was not sought. It is generally easy 
and a pleasure for a senior colleague to g i ve t imely advice on the treatment 
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of a case, and gives him confidence in the rel iabi l i ty and common sense of 
his junior. Delay or fai lure i n  seek ing advice may lead to an undesirable or 
even tragi c  outcome. 

ADVICE 

The patient should be given clear and appropriate advice.  Some of the areas 
which might be considered i nclude the following:  
1 .  They should be told, or  preferably shown, what exercises to do to 

encourage or preserve movements i n  the joints related to their  fracture . 
2 .  If they have been given an arm sl ing they should be advi sed when and if  

they may discard i t, and how the l i mb may be exerci sed with and without 
it. If they have a leg in plaster they should be given c lear adv ice on h w 
much weight, if any, they should be allowed to transmit  through the l i mb .  

3 .  I f  appropriate, they should b e  given adv ice on thei r fi tness t o  drive or 
return to work. 

4. If they are being referred for physiotherapy they should be advised on 
what to do between v isi ts to reinforce the treatment that they wi l l  rece ive. 

I t  is important to explain to the patient, with repetition i f  necessary, the 
nature of the ir  injury. I t  i s  equal ly important to keep them i nformed of th ir  
progress and to give, wherever possible, assurance regardi ng the posi tion of 
a fracture, and what stage of heal ing it  is at. They should be g iven some i dea 
of when they can reasonably expect to reach the landmarks in their planned 
l ine of treatment, e.g. when they can hope to c me out of a cast, when they 
might be able to weight bear, when they might be able to return to work. 

I f  a compl ication arises, this should not be concealed. The proposed l i  e 
of treatment should be clearly explai ned, and what result might be hoped for. 

Frankness at all stages lessens the chances of m isunderstanding, and may 
avert l it igation which, i n  many cases . is embarked upon when a patient's 
anger at a less than perfect result is vented on an i magi ned lapse in 
management rather than the seriousness of an injury which has not been 
clearly explained. 

'WHEN?' 

The date and time of the next appointment is given, unless the patient is 
being discharged. I n  that event i t  is  usually necessary to give a prognosis and 
advice regarding, for example, return to work r the procedure to follow 
should any complication arise. I t  may be neces ary to give a 
recommendation about removal of an implant. It is usual to reinforce these 
points with the appropriate discharge letter to e patient's own doctor. Do 
not deci de when to see a patient agai n by gues work: instead, choose a date 
when you expect to have to make a further decis ion about the management 
of the case, e .g.  whether a plaster w i l l  have to be changed or when union i n  a 
fracture might have to be assessed. 

'WHAT?' 

The purpose of the patient's next visit should e clearly stated so that the 
time and trouble that you have spent on assessing and treating the case can 
be pursued on the next attendance without any waste of precious time - of 
the patient or the cl in ic staff. For example, i t  may be helpful  to indicate that 
on the next vis i t  the patient should have their p laster removed, and an X-ray 
taken to assess union, as soon as they arrive at the c l inic .  Depending, of 



PATIENT'S NOTES 

course, on how the cl in ic  is organi sed this may save valuable t ime by 
avoid ing the patient having to wait  and be seen twice. 

PATIENT'S NOTES 

• 

The smooth running of a c l in ic  is dependent on the c l in ical notes, but these 
lose much of their value if they can only be read by the originator; and they 
become largely pointless i f, as is  not infrequent, even the writer has 
di fficulty in  i nterpreting them. If there is no faci l i ty for having all the notes 
typewritten, it is  nevertheless strongly advi sed the notes should be typed on 
the fi rst fracture c l in ic  attendance and if there is any signi ficant change in the 
l i ne of treatment. Otherwise contractions in  common usage, printed in upper 
case letters, may provide oases of understanding appreciated by every 
reader. 

The fol lowing examples of two of the commonest condit ions seen at 
fracture cl inics are given to i l lustrate these points.  

EXAMPLE 1 - A WRIST FRACTURE 

A patient has had a Col les fracture which was only s l ightly di splaced. The 
wrist was put in a plaster back shell wi thout manipu lation and the arm 
supported in a sl ing. Her plaster and the swel l ing and c irculat ion were 
checked at a review cl in ic the fol l owing day. She is now attending her fi rst 
fracture cl in ic 4 days later. 

The post-fracture swel l ing has subsided and it woul d  seem that the plaster 
backshel l can be safely completed. Review of the in i t ial radiographs indicate 
that the fracture was only s l ight ly di splaced, and the original decision not to 
manipulate the fracture seems qui te correct. No radiographs have been taken 
to check the fracture, and whi le  the chances of it having sl ipped are thought 
to be comparatively sl ight, it i s  desirable to have the position confirmed; for 
i f  the fracture has s l ipped and the posi t ion is not acceptable,  it could be 
readi ly  manipulated at this stage. 

If  check films are taken before the plaster is completed, there is the 
possibi l i ty that the posi t ion may alter during the course of that procedure. 
The action taken is therefore to complete the plaster and have check 
radiographs taken afterwards. These, in fact ,  show that the original position 
has been maintained, and i t  is  thought that the risks of late s l ipping may now 
be judged to be sl ight. 

The patient i s  assured that her fractured wrist i s  in  good posi t ion,  and that 
i t  is  planned to see i f  i t  has joined in 5 weeks' t ime. She is warned that when 
she comes out of plaster her wrist wi l l  be rather stiff, but that i t  is  anticipated 
that eventually she wil l  regain a good range of movements and have l i ttle 
handicap. Her s l ing is removed, and she is advised (for what is hoped to be 
the second t ime) how she may exercise her shoulder and her fingers. She is 
asked to return in 2 weeks' t ime. The main purpose of that visit i s  to check 
her plaster. 

Notes to cover this might be made along the fo llowing l ines :  

R Colles 4/7 ago. Circn OK, POP completed. Check X-ray satis. 
Discard sling. See 2/52 for POP check. 

When this next appointment is kept, no search has to be made (because of 
the content of the note above) for what is wrong or what would normally  be 
expected at this  v is i t .  The plaster is checked and not found to be slack. It i s  



decided on the basis of the original radiographs of this i mpacted fracture that 
if  any sl ipping of the fracture has occurred this is l i kely to be min imal an 
not requ iring correction; so there is no call for further radiographs. There has 
been some discomfort because of pressure in the region of the metacarpal of 
the l i ttle finger and the plaster is trimmed in this region. The fi ngers and 
shoulders are found to have a ful l  range of movements, and the patient is 
encouraged to continue with the exercises she has been shown. She is told 
that her plaster will be removed on her next v isi t to see whether her fractu re 
has joined; she is warned that if  i t  transpires that union i s  not sufficiently far 
advanced she may have to go back into plaster for perhaps a further 2 weeks, 
although this is  not particularly l ikely. 

The note might read: 

2/52+. POP trimmed. See 3/52, POP off on arrival. 

On removal of her plaster 3 weeks later, no tenderness i s  found at the 
fracture site, and her fracture involving cancel lous bone can be safely j ud _,ed 
to have united. (Check radiographs are superfluous, and would not be 
indicated unless any compl ication were suspected.) There i s  no swel l ing, and 
the use of a Tubigrip or crepe bandage support i not considered necessary. 
She i s  advised to continue with her fi nger exercises, and shown what to do to 
mobi l ise her wrist. Her good progress is re-affi rmed, and she i s  advised t 
return for review in 2 weeks' t ime when a decision wi l l  be made as to 
whether she needs to have any physiotherapy. 

Note : 

5/52+. POP off. No tenderness. Mobilise. See 2/52? physio. 

Her next v is i t  is  her last as she had no complaints of pain, and has 
regained an excellent if  not complete range of movements. She is told that as 
she has recovered such a good range of movements at th i s  early stage 
physiotherapy is not necessary. She is advised that i t  is expected that she i l l  
regain al most ful l  movements in  the wrist, and that she wi l l  recover excel lent 
i f  not quite complete strength, perhaps over the course of the next year. 
Should  she develop any problems with pain, swel l ing or tingl ing sensatio s 
i n  the thumb or fi ngers (anticipating Sucleck's  atrophy or carpal tunnel 
syndrome - now rather unl ikely) she should make a review appointment. 
She should be tol d  how this can be done. 

A di scharge letter would normal ly be written to her own doctor 
incorporating the diagnosis,  her present state, and expected progress. The 
c l in ical note may be simply 'See d ischarge letter' or along the following 
l ines:  

7 /52+. Lacks 20° dorsiflexion and 15° supination. 
Full finger movements, good grip. Discharge. 

EXAMPLE 2 - AN ANKLE FRACTURE 

A 25-year-old man has sustained an undisplace fracture of the l ateral 
mall eolus and this has been treated by the appl ication of a below-knee 
non-weight bearing plaster cast. The notes record that, at the t ime of his  
in i tial attendance on the clay of the inj ury 4 clays ago, he had tenderness o ver 
both mal leol i .  The inj ury has been j udged as being potential l y  unstable, a d 
the decision to treat it conservatively by use of a cast would appear to be 
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correct. A check radiograph taken after appl ication of the plaster shows the 
fracture in  anatomical posit ion, and there is no talar shift .  

The notes record that he was seen the day fol lowing the  injury and  the 
c i rculation was thought to be sati sfactory. On his presen t  attendance the toes 
are noted to be a l i tt le swol len,  and he is compla in ing of pain in the l i tt le  toe 

which is concealed by the cast which extends over i t .  This area must be 
i nspected, and the excess plaster is tr immed back exposing the toe. A lthough 
the toe i s  red, i t  is j udged that the rel i e f  of local pressure w i l l  al low a rapid 

return to normal . The degree of swel l i ng  of the toes suggests that it might be 
unwise to permit  weight bearing at this stage. 

The patient is  told that, although h i s  fracture is in  excel lent posit ion, as i s  

commonly the case h e  has too much swe l l i ng to a l low h i m  t o  take weight as 

yet through h i s  p laster. He is advised to cont inue us ing h i s  crutches, and to 
elevate the l i mb whenever poss ible .  He is encouraged to exercise the toes .  

H is  job i s  found to be that of a representative, and i nvol ves a m ixture of 
drivi ng, walk ing and s i tt i ng .  He i s  advised that he wi l l  have to remain  i n  a 
plaster cast for 6-8 weeks, and that wh i le  in h i s  plaster he should not attempt 
to drive. Consideri ng the nature of his job which cannot be adj usted to sui t  
h is  ci rcumstances, he must expect to be absent for at  least 2 months .  H i s  
actual t ime off w i l l  depend o n  h i s  progress after coming out o f  p laster, but 

there i s  a good chance of h is  being able to get back to his part icular job 
within 3 months of the injury. 

H i s  notes might read: 

4/7 since R # lat. mall. POP trimmed. See 2/52? heel. 

At h is  second fracture c l in ic  appointment the toe swe l l ing has subsided. 
The plaster i s  checked for s lackness, and considered to be sti l l  offering 
adequate support. I t  i s  noted that the sole of the p laster i s  a l i tt le soft as a 
result of some weight having been put on i t .  The upper end of the cast at the 
back is a l i ttle high and i s  restrict ing knee flex ion .  The sole i s  rei nforced, the 

calf of the p laster trimmed, and a walking heel or boot applied. 
The patient i s  told that he may now start taking ful l  weight through the 

l i mb; but that to begin with he should use his crutches unti l  he has gained 
confidence, when he may or may not feel  the need to use a s ingle walki ng 
st ick. He i s  asked to return i n  4 weeks when i t  w i l l  be decided whether he  

can  come out of  plaster, or whether a short further period of  p laster fi xation 
w i l l  be needed. He i s  also advi sed to return in  the i nteri m if he  has any 
problem wi th his plaster. 

The note may read : 

2/52. Sole reinforced. Heel. See 4/52 POP off and X-ray ankle on arrival. 

On his third attendance the l imb is  inspected out of plaster. There i s  no 
swe l l i ng, and no tenderness in  the region of the fracture. A check radiograph 
(which some would regard as being optiona l )  shows some early cal l us 
formation i n  the region of the fracture whose posit ion has been maintained. 
Movements of the ankle are restricted to 5°  dors iflexion and I 0° p lantar 

flex ion.  
Union of the fracture i s  assessed as being sufficient for the pat ient to 

remain out of plaster. I t  i s  antic ipated that as he mobi l i ses the ankle there 
wi l l  be some swe l l i ng, and he i s  g iven a Tubigrip or crepe bandage support. 
It i s  thought that he wi l l  rapidly regain most of h i s  ankle and foot 
movements, and that al though the need for physiotherapy wi l l  have to be 



kept i n  mind,  this wi l l  probably not be requ i red. He is shown how to exercise 
the foot and ankle on his own. 

The patient i s  told that his fracture is  progressing very wel l ,  but that h is  

l i kely to develop some rather pers istent swel l i ng of h is  ankle .  The support he 
has been given to counteract this should  be removed when in bed at night . 
He is advised to return i n  2 weeks' t ime when e wi l l  be assessed regard ing 
the need for further treatment or when he can return to work. 

The note may read: 

6/52. POP off. # uniting. Tubigrip. See 2/52? physio. ?discharge. 

On h is  fourth vis i t  a trace of swel l ing  is noted, but he has recovered all but 
the last 5°  of plantar flex ion in  the ankle, and f ot movements are ful l .  He 

has no complaint of pain and says he is  anxious to return to work which he 
now th inks he will be able to manage. He wonders when he m ight return to 
playing golf and squash. 

As he has no pain in the ankle and has recovered a good range of 
movements, no physiotherapy is  necessary and i t  shou ld be safe for him to 
dri ve and try going back to work . He is advised to continue wearing h is  
support unt i l  any tendency to swel l ing has  d i sappeared . 

The presence of some swel l ing suggests that i t  would be wise not to 

overdo h is  weight bearing act iv i ties. A reasonable approach m ight  be to 
recommend that after a further 2 weeks he might try a half round of golf, and 
be guided by any subsequent d iscomfort and s ·el l i ng. As far as squash ic 
concerned, where stress on the ankles is part icularly h igh,  it would be 
advisable to defer this  until a ful l  3 months from the t ime of the original 
i njury, and unti l  a l l  swe l l i ng of the ankle has subsided. 

He should be told that at this stage, in view f his progress and the 

anticipation of a ful l  recovery, there i s  no immediate need for h i m  to 

reattend. Should however he become unhappy about h is  progress then he 

should make a review appointment. It shou ld be mentioned that h is  doct r 

w i l l  be written to with a summary of the h i story. present find ings and 
recommendations. 

The fi nal note then need only be: 'See discharge letter' . The di scharg 
letter i tself need not be long, but should cover the mai n points i n  the h istory, 
the d iagnosis, the treatment, and the prognosis .  Such a letter m ight  read: 

Mr --- attended the Casualty Department on --­

with an undisplacedfracfure of the right lateral 

malleolus sustained in a .fall down some steps. Ir was 

treated by 6 weeks 'fixation in POP and if has united in 

good position. He has regained a good range of 

movements in the ankle, but he has still a little swelling. 

He can now return to work, but should avoid contact 

sports for a further month at least. He has been 

discharged today, but I have advised him to relurn 

should he have any problem. 

Enjoy your c l i n ics ! 
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Abbreviated Injury Scale (AlS) ,  42 
ABCDE(F) mnelllonic, 32 
Abdolll inal trauma, 4 1  
Abuna spl int, 220 
Acetabu lar fracture 

AO classification, 272 
anterior approaches, 273-4 
central h ip  dislocation 

diagnosis/radiography, 270-2 
internal fixation, 270, 273 
Jllechanislll of injury, 270 

colllbined approach, 275 
open reduction, 273 
posterior approaches, 274-5 
posterior h ip  d islocation 

diagnosis, 280 
radiography, 280, 28 1 
reduction, 28 1 ,  282 
sciatic nerve involvelllent, 28 1 

Acid/base d isturbances, 3 8  
Acrolllioclavicular figure-of-eight w iring, 1 1 9 
Acrolllioclavicular joint injuries, 1 1 8-20 
Advanced traullla l i fe support (ATLS), 32  
Airway management, 32 
AIS see Abbreviated fnjury Scale 
Al lergy screeni ng, 35 
Alulll in iulll al loy illlplant colllpl ications, I 04 
Aminoglysides, 50 
Alllputation, 50, 5 I 
Angulation 

description method, 1 1  
joint st iffness, 9 1  
malunion, 89 
reduction, 46 
reJllodel l ing/fracture heali ng, 20 
shorten ing of l i lllb, 90 

Ankle injuries, 364-88 
anatolllical aspects, 364 
classification of fractures, 365-6, 383, 384 
cl inical notes, 4 1 6- 1 8  
colllplex regional pain syndrollle, 383 
complications, 383 
colllpression injuries, 37 1 
diagnosis, 30, 372 
dis location without fracture, 383 
displaced fractures 

aftercare, 379-80 
lllanipulation, 378-9 

epiphyseal injuries, 382 
footbal ler's ankle, 383 
ga i t  disturbance after ankle fracture, 3 83 
inferior tibiofibular l igalllent sprain, 382 
instabi l ity fol lowing lateral l igalllent 

injuries, 384 
internal fixation, 374, 375, 376, 377, 382, 384 
joint stiffness, 383 
lateral l igament injuries (ankle sprain) ,  

38 1 -2 
d iagnosis, 3 8 1  
swe l l ing, 372 
treatment, 3 8 1 -2 
Watson-Jones reconstruction, 382 

lllalunion, 89 
lllechanisllls of i njury, 364-5 
Jlledial l i gament rupture, 367 
Jllu l t ifragmented compression (pi lon) 

fracture, 380- 1 
conservative treatlllent, 380 
external fixation, 3 8 1  
internal fi xation, 38 1 

osteoarthri t is ,  384 
osteochondritis tal i ,  383, 393 
peroneal tendon recurrent d islocation, 383 
plaster fixation, 52, 58, 60 
pronation/abduction injuries, 368 
pronation/dors i flexion (colllpression) 

injuries, 37 1 
pronation/lateral rotation (external rotation 

with diastasis) injuries, 368-9 
radiography, 30, 367, 368, 369, 370, 372-3 
self-test, 387-8 
stable injuries, Lreatlllent, 373-4 
Sudeck's atrophy, 93, 383 
supination/adduction injuries, 370 
supination/Iateral rotation injuries, 367 
treatment principles, 373-4 
unstable injuries, treatlllent, 374, 3 82 

Ankle joint st i ffness/d iscomfort 
ankle injuries, 383 
tibial fracture aftercare, 350- 1 ,  358 

Ankylosing spondyl it is, 24 1 
Anterior column syndrome, 23 1 
Anterior cruciate l igament tears, 335 
Antibiotic therapy 

femoral neck fracture, 293 
femoral shaft fracture, 324 
i mpregnated cement, 1 8 1  
open fracture lllanagement, 70 

regimens, 50 
osteitis, 97 

i mpregnated acryl ic beads/irrigation tube 
illlplantation, 98 

Anti-shock pelvic C-clamp, 267-8 
AO (Arbeitgellleinschaft flir 

Osteosynthesefragen), 73 
AO class ifications 

acetabular fractures, 272 
ankle fractures, 366 
articu Jar fractures, 9 
avulsion fractures, 8 
complex fractures, 8 
femoral shaft fracture 

diaphyseal seglllent, 327 
distal segment, 328 
proximal segment, 30 I 

humerus fracture 
distal segment, 1 67 
proxilllal seglllent, 1 29, 1 39 

long bone anatomical d ivisions, I 0 
long bone fractures, 2 1 -2 

principles, 22 
mult ifragmentary (comlll inuted fractures), 

8 
open fractures, 23 
pelv ic fractures, 262 
radius/ulna fracture 

diaphyseal seglllent, 1 84 
distal segment, 222 
proximal seglllent, 1 68 

s i lllple spiral/obl ique/transverse fractures, 7 
t ibia/fibula fracture 

d iaphyseal segment, 359 
distal seglllent, 385 
Jllalleolar seglllent, 386 
prox i lllal seglllent, 340 

AO dynalll ic compression plates 
· forearm fracture, both bones, 1 78 

humeral shaft fracture, 1 3 8  
AO dynamic h i p  screw 

femoral neck fracture, 294, 295 

blind (closed) nail ing procedure, 294. 295 
ins rt ion procedure, 294 

AO intramedul lary nai ls ,  3 1 6  
AO plates, 75 

thoraci c/lumbar unstable spinal fracture, 
254 

AO screws 
cancellous, 1 98 
cortical, 74 

Aortic rupture, 4 1  
A P  and lateral tolllography, 29 
Arm p lasters, 57-69 

looseness assessment, 65 
restriction of movement, 65 

Arterial blood gases. 33 
Arterial obstruction 

acute arrest, 98-9 
elbow dislocation, I 59 
foot ischaemia, acute with femoral shaft 

fracture, 3 1 9 
h ip  d islocation, 283 
humerus fracture, proxilllal, 1 36 
patients in plaster. 64 
supracondylar fracture, 1 47, 1 49, 1 50. 1 5 1 

Arrhroscopy 
knee ·oft t issue injuries, 333-6 
shoulder cuff tears, 1 29 
shoulder dislocation, recurrent, 1 28 

Articular fracture, 9 
Assessment of fractures, 46-53 
Association for the Study of I nternal Fixation 

(ASIF) see AO 
Atlanto-axial fusion, 244 
Atlanto- ccipital subluxation/dislocation, 242 
Atlas 

fracture, 243 
mechanism of injury, 243 

transverse l igament lesions, 243-4 
radiography, 244 
treatment, 244 

ATLS see Advanced trauma l ife  support 
Avascular necrosis. 86, 95-6 

epiphyseal injuries, 1 6, 1 7, 289 
femoral head following hip dislocatim, 

�84, 285 
femoral neck fracture 

ch· dren, 300 
intracapsular, 284, 290 

humerus fracture, proximal, 1 33-5 
lunate dislocation. 207 
radiological evidence, 95 
scaphoid fracture. 202, 203, 205 
secondary osteoarthri t is, 9 1  
talar neck fracture, 390, 39 1 ,  393 
talus d is location ,  3 83 ,  40 1 
treat ent, 95 

Aviator's astragalus, 390 
Avu lsion fractures. 8-9 
Axial  rotation, 1 2  

forearm bone injuries, 1 2, 1 74-5 
malunion, 89 
radiography, 1 2  
reduct ion, 46 
remodel l i ng/fracture heal ing, 20 

Ax i llar nerve palsy, shoulder dis locat icn ,  
1 00, 1 26, 1 29 

Axis pedicle fracture 
mechanism of injury, 246 
radiography, 246 
treatment, 246 



Bacitracin-polymixin,  70 
Bacteriological swabs, open fracture 

management, 70 
Bandages, 4 7 
Barre-Lieou syndrome, 249 
Barton's fracture, 200 
Below knee plaster, 6 1  

aftercare, 65 
Bending wedge fracture, 8 
Bennett's fracture, 2 1 4- 1 5  
B ier block, 1 90, 2 1 4, 2 1 7  
B igelow's method o f  hip reduction, 282, 283 
Blackburn sku l l  traction cal l ipers, 237 
Bladder care in  spinal paralysis, 257-8 
B ladder injury, 276, 277 
Blade plates, 77 
Blood loss estimation, 34, 38 
B lood replacement, 35-7 
BMP see Bone 111orphogenic proteins 
Body bandage 

humerus, proxi mal fracture, 1 32, 1 33 
shoulder dislocation. 1 25 
supracondylar fracture, 1 49 

Bohler scissors, 65 
Bo111b blast manage111ent, 8 1  
Bone cyst, simple, 5 

pathological fracture, si mple, I 08 
hu111erus, 1 36 

Bone morphogenic proteins ( B M P), 20 
Bone scans, technetium, 29 
Bone segmental defects, 20 
Bone tu111ours, malignant with pathological 

fractures, I 07 
Bowel care in  spinal paralysis, 258 
Brachia! artery assess111ent, I 5 1 -2, I 59 
Brachia! plexus lesions, shoulder dis location, 

1 29 
Breathing management, 33 
Bridging external cal lus, 1 9-20 
Brown Sequard syndro111e, 232 
Buddy (garter) strapping, 2 1 1 , 2 1 8 , 2 1 9, 2 2 1  
Burst fractures of t h e  spine, 24 1 -2 
ButterAy fragment, 8 

Calcaneal fracture, 395-9 
anterior, 398 
avulsion fracture 

epiphyseal injury, 1 6  
horizontal, 397 
with midtarsal dis location, 403 
sustentaculum tal i ,  397 

class i f ication, 399 
c l in ical appearance, 395 
extra-articular proble111s, 399 
horizontal fractures, 397 
intra-art icular proble111s, 400 
mechanis111s of injury, 395 
radiography, 28,  395-6 
with spinal wedge fracture, 395 
sustentaculum tal i ,  397 
vertical fracture of tuberosity, 396 
with subtalar joint involve111ent, 399 
without subtalar joint involve111ent, 398-9 

Calf resist ing exercise, 398 
Callus 

endosteal, 20 
external bridging, 1 9-20 
primary response, 1 9  

Cancellous bone heal ing, 84 

Cancellous bone screw fixation, 76 
Canvas s l ing management, pelvic fractures, 

265, 267 
Capitel lum fracture, I 57 

with radial head fracture, 1 64 
treatment. 1 57 

Carbon fibre i111plants, 72, 75 
Cardiac tamponade manage111ent, 4 1  
Carpal bone fracture, 209 

minor avulsion fracture, 20 I 
small chip fractures, 209 
ulnar nerve palsy, 209 

Carpal instabil ities, 209 
Carpal tunnel ( 111edian nerve compression ) 

syndrome. 1 97 
Carpus dislocation 

anatomy, 206 
hamate, 209 
lunate, 206-7 

with half scaphoid dislocation. 208 
with scaphoid dis location, 209 

perilunar. 209 
periscaphol unar, 209 
scaphoid, 208, 209 
trans-scapho perilunar, 208 
trapezium, 209 
trapezoid, 209 

Cast bracing, 49 
fe111oral shaft fracture, 3 1 4- 1 5  

Cast syndro111e, I 02-3 
CAT (CT) scan, 29, 72 
Cauda equina syndro111e, 232 
Causes of fractures, 5 
Central cord syndrome, 23 1 -2 
Central dis location of the hip see Acetabular 

fracture 
Cephalosporin, 50 
Cerebral oedema, di ffuse, 39 
Cervical collar, 233 
Cervical spine injury, 233-49 

atlan to-occ i pi ta I su bl u xation/d is I ocati on, 
242 

atlas fracture, 243 
atlas transverse l iga111ent lesions. 243-5 
C2 pedicle fracture, 246 
cervical fusion. 235, 24 1 
classification, 234 
compression fractures, 242 
continuous traction, 46, 238 
diagnosis, 30. 233, 24 1 
endotracheal intubation, 32 
extension injuries, 24 1 
facetectomy, 240 
Aexion injuries, 234-6 
flexion/rotation injuries, 234-6 
in i tial management, 233 
mechanisms of injury, 234, 24 1 ,  243 
neurological assessment, 230- 1 ,  242 
odontoid fractures, 245-6 
plaster fixation. 239 
posterior l igament complex damage, 236, 

240 
radiography, 24 1 ,  242, 243, 248, 250 
skull traction, 236, 237, 238 
soft tissue injuries of the neck (whi plash 

injuries). 247-9 
spinous process fracture (clay shoveller's 

fracture ) ,  246 
stable anterior wedge (compression) 

fracture, 234 

INDEX II 
torticol l is ,  1 1 8 
uni lateral dislocation with locked facet 

joint. 234-5 
Cervical spine locking plates, 242 
Cervical spinous process fracture (clay 

shoveller's fracture). 246 
Chance fracture see Seat belt injuries 
Chest injury 

internal haemorrhage, 38 
open, emergency management, 33 

Chi ld abuse, 53 ,  54  
Chrome-cobalt al loy implants, 72 ,  I 04 
Circulatory impairment, 27 

acute arterial obstruction, 64, 99 
discoloration in  fingers/toes, 63 
e lbow dislocation, 1 59 
evaluation wi th l imb injury, 52  
femoral shaft fracture, acute foot 

ischaem ia, 3 1 9  
fracture c l inic assessment, 4 1 3  
h ip dislocation, 283 
humerus fracture. proximal, 1 36 
instructions for patients, 63 
knee dislocation, 333 
management, 33 ,  34 
reducing risks 

elevation, 62-3 
plaster precautions, 62 
removal of rings. 62 

supracondylar fracture, 1 47, 1 50, 1 5 1  
t ibial fracture, 346 
treatment, 64 

Classification, fracture, 2 1 -3 
Clavicle ring, 1 1 7,  1 1 8 
Clavicular bracing, methods, I 1 7- 1 8  
Clavicular fracture, 86, 1 1 6- 1 7  

aftercare. 1 1 8 
complications, 1 20 
diagnosis, 1 1 6  
internal fixation, 1 20 
outer th ird, 1 20 
patterns of fracture, 1 1 6 
with tortico l l is, 1 1 8 
treatment, 1 1 7, 1 1 8 ,  1 20 

Clavicular subluxation/dislocation, 1 1 6 
Clay shovel ler's fracture, 246 
Cl in ic, fracture, 4 1 1 - 1 8  
Cl in ical examination 

angulation/crepitus from mobile fracture, 
27 

inspection. 26-7 
palpation. 27 
tenderness, 27 

Closed fracture. definition, 4 
Closed reduction, basic techniques, 56 
Clostridial infection, 50 
Closure of open fracture, 1 3 ,  70 
Clotting defects, 3 8  
Cloverleaf intramedul lary nai ls, 7 7 ,  3 1 6  
Cloverleaf plates, 75 
Coccygeal injuries, 269 
Col lar and cuff s l ing, 1 3 1  
Colles fracture, 1 88-99 

aftercare, 1 93 
assessment of union,  1 94 
positional errors, 1 93 

carpal instabi l i ty fol lowing, 209 
carpal tunnel syndrome, 1 97 
c l in ical notes, 4 1 5- 1 6  
complex regional pain syndrome, 93, 1 97 
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Colles fracture - conti1111ed 
Cotton-Loder position, 1 9 3  
defin i tion, I 0, 1 88 
diagnosis, 1 89, 1 90 
displacements, 1 88-9 
elderly patients, 1 88, 1 92 ,  1 94 
external fi xator, 1 95 
internal fixation, 1 95 
malunion, 89, 1 96 
manipulation, 1 90 
median nerve palsy, delayed, I 0 I 
mobi l isation of unspl inted joints, 92 
persistent deformity, 1 96 
plaster splint, 58,  65, 1 9 1 -4  
radial fragment comminution, 1 95-6 
radiography, 1 89-90, 1 93 
reduction technique, 1 90-2 
rehabi l i tation, 1 94-5 
related fractures, 1 98-9 
reversed see Smith's fracture 
with scaphoid fracture, 1 98 
stiffness, persisting, 9 1 ,  1 97 
Sudeck's atrophy, 93, 1 97 
tendon rupture, delayed, I 0 I 

extensor pol l icis longus, 1 97 
treatment, 1 90, 1 93 

Colles plaster, 58,  1 9 1 -3 
Coma scale, 40 
Comminuted fracture see M ulti fragmentary 

fractures 
Common peroneal nerve palsy, I 00 

femoral shaft fracture, 3 1 9  
knee joint dislocation, 333 
knee lateral ligament injuries, 334 
medial t ib ial  table fracture, 337 
Thomas spl int fixed tract ion, 3 1 4  

Communication guidel ines, 1 09- 1 1 
Comparison fi lms, 28 
Compartment syndromes, 99 

foot, 408 
forearm, l 83 
hand, 22 1 
t ibia, 357-8 

Compass PIP joint h inge, 2 1 3  
Co111plex irregular fracture, 8 
Co111plex regional pain syndrome, 93-4 

confir111atory tests, 93 
diagnosis, 94 
treatment, 94 

physiotherapy, 93, 94 
see also Sudeck's atrophy 

Complex segmental fracture, 8 
Complex spiral fracture, 8 
Complicated fractures, 9 
Co111pl ications of fractures, 86-7 

arterial arrest, acute, 98-9 
avascular necrosis, 95-6 
compartment syndromes, 99 
complex regional pain syndrome, 

93-4 
delayed tendon rupture, I 0 I 
delayed union, 87-8 
fat embolism, 1 03-4 
implant-associated, I 04-5 
joint st iffness, 9 l -2 
malunion, 89-90 
myositis ossificans, 96 
neurological 

delayed, ! O J  
immediate, 1 00- 1 

non-union, 88 
osteitis/osteomyeli t is, 97-8 
shortening, 90 
slow union, 87 
traumatic epiphyseal arrest, 90-1 
visceral, I 02-3 

Compound fracture, 4 
see also Open fracture 

Compression (crush) fracture, 8 
Compression fracture of spine, 229, 234 
Compression plating, 74, 75-6 
Compression screw fixation, 74 
Condylar blade-plate, 77 
Cone's skull  traction cal l ipers, 236-7 
Conoid l igament rupture, 1 1 9 
Contaminated wounds, 49, 50 
Continuous traction, 47 
Contoured plates, 75, 1 64 
Coronoid fracture with elbow dislocation, 1 6 1  
Coronoid l igament rupture, 1 1 9 
Cortical bone screw fixation, 75 
Cortical (compact) bone healing, 84 
Croll olecranon screw, 1 64 
Crosby and Fitzgibbons classification 

(calcaneal fractures), 399 
Cruciate ligament tears, 335, 337 
Crush fracture see Co111pression fracture 
Crutchfield traction tongs, 237 
Cuboid 

avulsion fracture, 403 
crushing injury, 405 

Cylinder (pipestem) plaster, 328 

Dall-Mi les system, femur shaft fracture after 
hip replacements, 320 

Dashboard i mpact injury, 30 
c l in ical examination, 26 
cruciate l igament tears, 335 
patellar fracture, 329 

Definitions, 4 
Deformity, 1 0- 1 2  
Degloving injury 

c l in ical examination, 26 
foot injuries, 408 
management, 7 1  

Delayed union, 8 ,  85-8 
Deltoid l igament rupture. 368 
Denis classification of spinal injuries, 229 
Depressed fracture, 9 
OHS see Dynamic hip screw 
Diagnosis of fractures 

cl in ical examination, 26-7 
history, 25 
pitfalls, 30 
radiographic examination, 27-8 

Diaphragm rupture, 4 1  
with pelvic fracture, 277 

Diaphyseal segment, I 0 
Diaphysis, J O  
D ifferential compartment pressure, 50, 99 
Direct violence, 5, 7, 1 3  
Discharge letter, 4 1 8  
Disease transmission with transfusion, 3 8  
Dislocation 

definition, 4 
indirect violence, 5 
momentary with avulsion fracture, 9 

Displacement 
degree, I O  

description method, I 0- 1 l 
direction, I 0 
remodel l ing/fracture healing, 20 

Distal segment, I 0 
· 

Doppler pressure measurement, acute arterial 
arrest. 98 

Double fracture see Complex segmental 
fracture 

Drug screening, 35 
Dunlop traction for supracondylar fracture, 

1 52 
Dupuytren fracture-dislocation of ankle, 369 
Dynamic compression plate fixation, 75 
Dynamic condylar screw, 77, 298, 322 
Dynamic h ip screw (OHS),  femoral neck 

fracture, 295, 297, 298 
wi th femoral shaft fracture, 3 1 9  

Dynamic knee brace, 335 
Dynamic screw fixation, 77 

Eggar plate, 76 
Elbow dislocation, 1 58-6 1 

anteri r, 1 6 1  
redu tion, 1 6 1  
side swipe injury, 1 6 1  

associated injuries. 1 60- 1 
cor aoid fracture, 1 6 1  
lateral condylar injury, l 60 
medial epicondylar epiphysis 

detachment. 1 60 
radial head fracture, 1 6 1  

brachia! artery assessment, 1 59 
late diagnosed, 1 60 
median nerve involvement, 1 59 
radiography, 1 59 
recurrent, 1 6 1  
reduction, 1 59 
ulnar nerve involvement, I oo: 1 59 

Elbow fractures, 1 62-6 
capiteUum, 1 57 
in tercondylar Y- or T-fracture, 1 58 
lateral epicondylar injuries, 1 55-6, 1 57 
medial epicondylar injuries, 1 54-5, 1 57 
olecranon, 1 62-4 
radial head, 1 64-6 
sel f-te ·t , 1 69-7 I 
single condyle fracture, 1 57-8 
supracondylar fracture, 1 46-53, 1 54, 1 57 

Elbow i njury complications 
median nerve involvement, 1 00 
myositis ossificans. 96 

Elbow ( soft tissue) injuries, pulled elbow 1 62 
El l is  buttress plate, 200 
Elmslie-Tri llat patellar re-alignment, 332 
Enchondromata, pathological fractures, I 8 
Endosteal new bone formation, 20 
Epiphyseal arrest, traumatic, 90- 1 
Epiphyseal injuries, 1 6- 1 8  

femoral epiphysis 
d isplacement, 322 
s l ipped upper femoral epiphysis, 287-9 

growth disturbance, 1 6, 1 7, 1 8  
humerus, proximal. 1 30 
lateral epiconclylar injuries, 1 55 
medial epicondylar injuries, 1 54 

deta hment with elbow dislocation, 1 60 
radial epiphysis, s l ipped, 1 99 
Salter-Harris classification, l 6  
traction epiphyses. 1 6  



Epiphyseolysis, 9 1  
Epiphyses, I 0 

pressure, 1 6  
traction, 1 6  

Erb's palsy, 1 26 
Essex-Lopresti fracture-dislocation, 1 64, 

1 65 
Expanding net support for shoulder, 1 25 ,  

1 32 
Explosion injuries, 8 1  
Extensor pol l icis longus delayed ruplllre, 

1 97 
External fixator, 48-9, 78 

high velocity gunshot wounds, 8 1  
pel vic fracture, emergency procedure, 

275 
pin track in fection, 78, 79 

External skeletal fixation see External fixator 
Extradural haemato111a, 39 

Fasciocutaneous Rap, 7 1  
Fat e111bolis111, I 03-4 
Fatigue fracture, 5 
Felt, protective, 57 
Fe111oral epiphyseal injury, 1 7 , 322 
Femoral epiphysis, s l ipped upper, 287-9 

co111plications, 289 
diagnosis, 287-8 

Fe111oral head, h ip dislocation 
avascular necrosis, 285 
fracture, 284 

Fe111oral neck fracture, 289-300 
aetiology, 290 
aftercare, 296, 298, 299 
AO classification, 30 1  
avascular necrosis, 95 ,  290, 296, 297 
cervicotrochanteric in  chi ldren, 299, 300 
c l in ical exa111ination, 26 
co111pl ications, 29 1 ,  297 
diagnosis, 30, 290 
extracapsular, 289, 297-9 

with hip dis location, 284 
with fe111oral shaft fracture, 3 1 9  
Garden classi fication, 29 1 
hairl ine, 6 
he111iarthroplasty, 292, 296 
hip spica application, 300 
i 111pacted neck fracture diagnosis, 30 
i111plant co111plications, I 04 
incidence, 289 
internal fixation, 294-6 

AO dyna111ic hip screw insertion, 294, 
295 

children, 300 
devices, 294, 295, 296 

intertrochanteric/basal, 289, 297 
aftercare, 298 

intracapsular, 289, 290, 29 1 
co111plications, 290-1 
wi th hip dislocation, 284 
internal fixation, 294, 295, 296, 297 
non-operative manage111ent, 296 

investigations, 293 
level of fracture, 289 
111echanis111 of injury, 290 
Moore prosthesis, 296 
non-union, 29 1 ,  297 
nursing care, 293 
osteoporotic, I 06 

Paget's d isease, I 06 
pertrochanteric, 289, 298, 300 

aftercare, 299 
co111plications/fai lure of f ixation, 299 
conservative treat111ent, 299 
fracture patterns, 298 

postoperative care, 293, 294 
pre l i 111inary skin traction, 293 
prevention. 290 
radiography, 28 
risk factors, 290 
self-test, 34 1 -3 
subtrochanteric, 299 
Thompson prosthesis,  296 
total hip replacement, 292, 296 
transcervical, 300 
treat111ent, 292-9 

general, 294 
i111111ediate 111anage111ent, 292 
surgical 111anagement. 292-4 

rrochanteric, 299 
Fe111oral shaft fracture, 308- 1 9  

acceptable functional range i n  knee, 
325-6 

with acute foot ischae111ia, 3 1 9  
AO classification, 308 

diaphyseal seg111ent, 327 
distal seg111ent, 328 
proxi111al segment, 30 I 

blood loss estimation, 34 
bone growth in injured l imb, 90 
cast bracing. 49 
causes, 308 
ch i ld abuse, 53 
chi ldren, 3 1 6, 320 
class i fication. 308 
co111plications. 323-5 
conservative treat111ent, 308 
continuous traction. 46, 47 
diagnosis, 30, 308 
excessive traction, 85 
external fixators, 79. 3 1 8  
fat e111bolis111, I 03 
wi th femoral neck fracture, 3 1 9  
flu id loss, 308 
gallows traction, 3 1 6  
Ha111i l ton-Russell traction, 3 1 5  
with hip dislocation. 280, 285 
after hip replacements, 320 
hip spica, 3 1 6  
infection, 324-5 
internal f ixation, 75, 77, 78 

aftercare, 3 1 9  
see also lntramedul lary nai l ing 

intra111edul lary nai l ing, 77, 78, 3 1 6- 1 8  
aftercare1 3 1 9  
chi ldren, 3 1 8  
positioning, 3 1 6- 1 7  
retrograde. 3 1 8  

ipsilateral fracture of fe111ur and tibia, 3 1 9  
knee stiffness, 324 
malunion, 89, 323 
metastatic fracture, I 07, 3 1 9  
111uscle tethering/entrapment, 92 
with nerve palsy, 3 1 9  
non-union, 323 

treatment, 88 
open fracture, 79, 3 1 9  
Paget's disease, I 06 
with patellar fracture, 3 1 9, 329 

physiotherapy, 325 
plating, 3 1 9  

INDEX 

quadriceps exercises, 325 
segmental. 322 
separation at bone ends, 85 
shortening of l i 111b, 90, 324 
skeletal traction, 308, 309 
skin traction, 308- 1 2  
slow/delayed union, 323 
supracondylar, 320- 1 
T-/Y-condylar, 322 
Tho111as splint fixed traction, 79, 3 1 0- 1 4  

early mobi l i sation techniques, 3 1 4  
Pearson knee flexion piece, 3 1 4  

unicondylar, 3 2 1 -2 
Fibula fracture 

ankle fracture 
internal fixation, 375, 376, 377 
mult i  fragmented co111pression fracture, 

3 8 1  
syndesmosis fracture, 375-7 

with ankle pronation/abduction, 368 
with ankle pronation/lateral rotation 

(external rotation with diastasis) 
injuries. 369 

with ankle supination/lateral rotation 
injuries, 367 

AO classification, 3 86 
diaphyseal segment, 359 
distal seg111ent. 3 85 
malleolar segment, 386 
proximal segment, 340 

avulsion fracture of head, 334 
isolated, 354 
with t ibial fracture, 346 

Fifth metacarpal base dis location, 2 1 9  
Fifth metacarpal shaft fracture, 2 1 7- 1 9  

plaster fixation, 2 1 8  
K i rschner wiring, 2 1 8  

Fifth metatarsal base fracture, 8 ,  1 6, 405 
Figure-of'-eight clavicu lar bandage, I 0 I 
Finger sti ffness fol lowing phalangeal fracture, 

2 1 9  
Flail chest, 32, 33 
Floating shou Ider, 1 20 
Fluid intake information, 35 
Fluid loss, femoral shaft fractures, 308 
Fluid replacement, 35-6 

response assessment, 36-7 
Foot injuries, 390-4 1 0  

compartment syndromes, 1 83 
crush injury wi thout fracture, 408 
degloving injury. 408 
footbal ler's ankle, 383 
Freiberg's disease, 407 
self-test, 409- 1 0  
see also individual bones and joints 

Foot ischaemia, acute with fe111oral shaft 
fracture, 3 1 9  

Footbal ler's ankle, 383 
Forearm bone i njuries, 1 74-86 

anatomical features, 1 74 
axial rotation, 1 2 , 1 74-5 
direct v iolence, 1 74 
fracture-dislocations, 1 74 
general principles, 1 56-7 
indirect violence, 1 74 

Forearm fracture 
angulation, 1 1  
axial rotation, 1 2, 1 74-5 
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both bones, 1 76, 1 78  
Forearm fracture - co111in.ued 

adult, 1 78-9 
children, 1 76-8 
internal fixation, 1 78-9 
late angulation management, 1 7 8  
plaster fixation, 57-8, 5 9 ,  1 77-8, 1 79 

fracture sl ipping, 1 75-6 
sel f-test, 1 85-6 

Fracture, defini tion, 4 
Fracture-dislocation, 9 
Fracture heal ing, 1 9-20, 84-6 

bridging external callus, 1 9-20 
endosteal new bone formation, 20 
fracture haematoma, 1 9  
infection-associated delay, 85 
mobility at fracture site, 85 
pathological fractures, 86, 1 05-8 
primary cal lus response, 1 9  
remodel l i ng, 20, 84 
separation of bone ends, 85 
speed of union, 86 
subperiosteal bone formation, 1 9  

Fragmented (comminuted) wedge fracture, 8 
Frankel scale (of spinal neurological 

involvement), 23 1 
Free microvascular flap, 7 1  
Freiberg's disease, 407 
Frohlich's syndrome, 287 

Gag reflex, absent, 32 
Gaiter bracing, tibial fractures, 350 
Galeazzi fracture-dislocation, 1 82 

diagnosis, 30 
late, 1 82 

with overlapping radial fracture, 1 98 
treatment, 1 82 

Galeazzi patellar re-alignment, 332 
Gallows traction, 3 1 6  
Gamekeeper's thumb (ulnar collateral 

ligament rupture), 9, 2 1 6  
treatment, 2 1 7  

Gamma nai l ,  298 
Garden classification of femoral neck 

fractures, 29 1 
Garter strapping see Buddy strapping 
Gas gangrene prevention, 7 1  
Gastrocnemius myocutaneous flap, 7 1  
Gentamycin, 98 
Glasgow Coma Scale, 40 
Glenohumeral joint subluxation, 1 24 
Great toe terminal phalanx fracture, 407 
Greenstick fracture, 6-7 

see also individual bones 
Grosse-Kempf i ntramedullary nails, 3 1 6  
Growth arrest, epiphyseal injuries, 1 6, 1 7, 1 8  
Guanethidine sulphate, 94 
Gunshot wounds, 80, 8 1  
Gusti l o  open fracture classification, 23 

Haematoma, fracture, 1 9, 26 
Haemolytic reactions, 38 
Haemorrhage, external, 33, 86 
Haemorrhage, in ternal, 86 

femoral shaft fracture, 308 
i ntra-abdominal, 35, 39 
pelvic fracture, 262, 275 

Haemorrhage management, 33-4, 38-9 

blood replacement, 35 
assessment of effectiveness, 36-7 
classi fication, 34 

Haemorrhagic shock, 86 
emergency management, 33-4, 45 
femoral shaft fracture, 308, 323 
pelvic fracture, 275 

Haemothorax, 33 
blood loss estimation, 34, 38 

Hairl ine fractures, 4, 6, 27 
Halo skul l  traction, 236 
Halo vest, application procedure, 239 
Hamate dislocation, 209 
Hamate fractures, 209 
Hamilton-Russell traction, 272 
Hand injuries, 1 88-222 

compartment syndromes, 22 1 
Hanging cast, humerus shaft fracture, 1 37 
Hauser patel lar re-alignment, 332 
Head injury 

blood loss estimation, 34 
with cervical spine i njury, 233 
chi ld abuse, 53 
Glasgow coma scale, 40 
hospital admission, 52 
management, 39-40 
myosit is ossi ficans following, 96 

Heel cushion, 396 
Hemiarthroplasty 

avascular necrosis of femoral head, 292, 
296 

femoral neck fracture, 292 
humerus fracture, proxi mal with 

dislocation, 1 35 
Herbert screw 

capitellum fracture, 1 57 
scaphoid fracture, 205 

Heterotopic ossification see Myositis 
ossificans 

H indfoot dislocations, 400-1 
Hip dislocation, 30, 280-6 

anterior 
femoral artery/vein compression, 283 
femoral nerve paralysis, 283 
reduction, 283 

avascular necrosis of femoral head, 95, 285 
B igelow's reduction method 

anterior dislocation, 283 
posterior dislocation, 282 

central see Acetabular fracture 
complications, 284-6 
with femoral head and neck fractures, 284 
with femoral shaft fracture, 285, 329 
irreducible, 284 
late diagnosed, 286 
myositis ossificans, 96, 286 
osteoarthritis, secondary, 272, 279, 280, 

28 1 ,  286 
with patel lar fracture/knee i njury, 285, 329 
posterior, 280-2 

with acetabular rim fracture, 28 1 ,  282 
aftercare, 282 
diagnosis, 280 
radiography, 280, 28 1 -2 
reduction, 282 
sciatic nerve involvement, 28 1 

recurrent, 286 
sciatic nerve palsy, I 00, 280, 282, 285 
Stimson's reduction method, 282 
surgical approaches see Acetabular fracture 

traumatic, 280 
Hip fracture see Acetabular fracture, Fe oral 

neck fracture 
H ip  replacement procedures after femoral 

neck fracture, 294 
Hip spic- application, 300 
H ippocratic shoulder reduction method, 125 
H istory taking, 25 
Hook plates, 75 
Hospital admission criteria, 52-3 
Hospital u·auma index (HTI) ,  42, 43-4 
Hume fracture, 1 80 
Humeru fracture, distal 

AO classi fication, 1 67 
Humeru fracture, proximal,  1 30-5 

anatomical neck, 1 30, 1 33 
a vascular necrosis, 1 33 

chi ldren 
epiphyseal i njury, 30, 1 30 
greenstick fracture, 1 30 
pathological fracture, 1 35 
radiography, 1 3 1  

classification 
AO. 1 39 
Neer. 1 30 

greater tuberosity, 1 34 
with shoulder dislocation, 1 24 

group l ,  1 30, 1 3 1-2 
group I I ,  1 30, 1 33 
group I l l , 1 30 

man ipulative reduction, 1 33 
open reduction/internal fixation, 133-4 

group TV, 1 30, 1 34 
group V, 1 30, 1 34 
group V I ,  1 30, 1 35 
lesser ruberosity, 1 30, 1 34 
mechanism of injury, 1 30 
pathological fracture, 1 3 6  
radiography, 1 3 1  
treatment, 1 3 1 -5 

Humerus fracture, shaft, 1 36-9 
AO class i fication , diaphyseal segment, 1 40 
arterial obstruction, 1 36 
chi Id abuse, 53 
diagnosis, 1 36 
with elbow dislocation, anterior, 1 6 1  
metastatic rumour, I 07 
non-union, 1 3 8  
radial nerve palsy, I 00, 1 36, 1 38 
treatment 

hanging cast, 1 37 
internal fixation, 1 38 
Sarmiento splint, 1 38 
U-slab, 1 37 

unicameral bone cyst, I 08 
Humeru , supracondylar fracture see 

Supracondylar fracture of elbow 
Hyperkalaemia, 37 
Hypocalcaemia, 37 

I l izarov fixation, 48. 78 
fM nai l ing see lntramedul lary nai l ing 
fmpacted fracture, 8 
I mplant complications, 72, 1 04 

corrosion, I 04 
Implant removal, l 05 
[ mpotence fol lowing pel vie fracture, 278 
I ndex metacarpal fracture, 2 1 9  
I nd irect violence, 5 



Infection, 86 
delayed healing/non-union, 85 
femoral shaft fracture, 79, 324 
internal fixation, 73, 85 
open fracture, 7 1 ,  85 
pin track with external skeletal fixation, 78 
tibial fracture, 353, 355, 357 
see also Osteitis/osteomyel i t i s  

In ferior t ibiofibular l igament sprain, 382 
I njury severity score, 42 
Inspection, c l inical examination, 26-7 
ln tercondylar Y- or T-fracture, 1 58 

reduction, 1 58 
Interlocking in tramedul lary nai l ing 

femoral shaft fracture, 3 1 6  
supracondylar, 3 2 1  

Internal fixation, 47-8, 72-80 
see also individual fractures 

l nterphalangeal joint dis location 
fingers, 220 
toes, 406 

In tra-abdominal haemorrhage, 39 
blood loss estimation, 34 

I ntra-abdominal injuries, 4 1  
investigations, 4 1  

lntracompartmental pressure elevation, 99 
ln tracranial pressure, raised, 39 
ln tramedullary ( I M )  nai l ing 

devices, 77-8 
mechanical effects, I 04 
non-union management, 88, 89, 323 
open fracture management, 79 
removal of nai Is, I 05 

lntraosseous wiring, metacarpal/phalangeal 
fractures, 2 1  I ,  2 1 2  

Ischaemia, 1 5 1  
severity scoring, 5 1  

lschial tuberosity avulsion fracture, 263 

Joint st iffness, 8 ,  9 
see also individual joints 

Joints, fracture in close proximity, 9 
Jones fracture, 406 
Jones pressure bandage, 333, 334 

K-wires see Kirschner wiring 
Kaneda Anterior Spinal system, 255 
Kienbock's disease, 207 
Kirschner wiring ( K-wires) see individual 

bones and joints 
see also fntraosseous wiri ng 

Kl ippel-Fei l  syndrome, 24 l 
Knee dislocation, 332-3 

common peroneal nerve palsy, I 00, 333 
knee I igament damage, 332 
meniscal displacement, 333 
popliteal artery damage, 333 
t ib ia l  spine fracture, 333 
treatment, 333 

Knee flexion exercises, 325 
Knee joint 

acceptable functional range, 325-6 
complex regional pain syndrome treatment, 

94 
extension lag, 326 
extensor mechanism i njuries, 329 
fracture of patella, 329-3 1 
function fol lowing patellectomy, 330 

lack of extension, 325-6 
lack of flex ion, 326 
myositis ossificans, 96 

Knee replacement, 3 2 1  
Knee soft tissue injuries, 333-7 
Knee sti ffness/discomfort, 324, 35 1 ,  353 
Knowles pins 

femoral neck fracture, 296, 300 
chi ldren, 300 

Kocher's reduction method in shoulder 
dislocation, 1 24 

KUntscher intramedullary nails, 3 1 6  

L-plate, 75 
humerus fracture, proximal of surgical 

neck, 1 34 
t ibia table fracture, 338 

Lag screw fixation 
acromioclavicular joilll injury, 1 1 9 
olecranon fracture, 1 64 
radial styloid fracture, 1 99 

Late subluxation, 9 
Lateral condylar injury of elbow, 1 57-8 

with elbow dislocation, 1 60 
Lateral epicondylar injury of elbow 

adult, 1 57 
chi ldren, 1 55 

Lateral projections, 28 
Lateral tibial condyle (hockey stick) plates, 

75 
Lateral tomography see AP and lateral 

tomography 
Lauge-1-lansen ankle fracture classification, 

366 
Leg casts, 58, 60 
Lesser trochanter avulsion fracture, 8 
Level of fracture, description method, 1 0  
Limited motion knee brace, 334 
Liss plates, 76 
Localised radiographic views, 29 
Locked knee, 336 
Locking hook spinal rod system, 254 
Long arm plaster slabs, 59 
Long bone anatomical divisions, I 0 
Long leg plaster slabs, 60 
Low-contact dynamic compression plate ( LC­

DCP), 75 
Lumbar spinal fractures see Thoracic and 

lumbar spinal fractures 
Lunate dislocation, 206-7, 208 

a vascular necrosis, 95, 207 
diagnosis, 206 

late, 207 
wi th half scaphoid dislocation, 208 
median nerve palsy, 207 
plaster fixation, 207 
radiography, 206, 207 
with scaphoid dislocation, 208 
Sudeck's atrophy, 207 
treatment, 207 

Lunate instabil ity, 208 

MacMurray osteotomy, 297 
Maisonneuve fracture, 369 
Mal leollar fracture 

AO classification, 386 
avulsion fracture 

ankle pronation/abduction injuries, 368 

INDEX 

ankle supination/adduction injury, 370 
ankle supination/lateral rotation injuries, 

367 
lateral 

ankle pronation/dorsi flexion 
(compression) injuries, 37 1 

ankle supination/adduction injury, 370 
c l in ical notes, 4 1 6- 1 8  

medial 
ankle pronation/abduction injuries, 368 
ankle pronation/dorsiflexion 

(compression) injuries, 37 1 
ankle supination/adduction injury, 370 
internal fixation, 378, 384 
isolated, 378 
non-union, 384 
separation at bone ends, 85 

wi th peritalar dis location, 400 
posterior, 377 
swel l ing/deformity, 372 
with talar neck fracture, 393 

Mal leolar screws, 76 
Mallet finger, 220 
Malunion, 89-90 

Calles fracture, 89, 1 96 
femoral shaft fracture, 323 
proxi mal/middle phalangeal fractures, 

2 1 9  
secondary osteoarthrit is,  89, 9 1  
treatment. 89-90 

Mangled Extremity Severity Score, 5 1  
March fracture, 5, 406 
McKenzie's sign in ankle injuries, 372 
Medial condylar fracture of elbow in chi ldren, 

1 56 
Medial epicondylar injuries 

adul t ,  1 57 
chi ldren, 1 54--5 ,  1 60 

trapped medial epicondyle treatment, 
1 55 

u lnar nerve palsy, 1 55 
Medial plantar nerve palsy, 403 
Median nerve assessment with elbow 

dislocation. 1 59 
Median nerve palsy, I 00 

delayed, I 0 I 
lunate dislocation, 207 
treatment, I 0 I 

Meniscus cyst, 336 
Meniscus injuries, 336, 337 
Mennen plate fixation, metacarpal/phalangeal 

'
fractures, 2 1 3  

Metabolic response to trauma, 86 
Metacarpal fracture, 2 1 0- 1 4  

enchondromata-associated, I 08 
external fixators, rigid/motion permitting, 

2 1 3  
fi fth metacarpal 2 1 8- 1 9  
general principles, 2 l 0 
index/ring/middle metacarpal, 2 1 9  
i nternal fixation, 2 1 1 - 1 3  

compression screws, 2 1 3  
90-90 intraosseous wiring, 2 1 2  
percutaneous Kirschner wires, 2 1 2  
plate fixation, 2 1 3  
tension band wiring, 2 1 2  

soft tissue management, 2 1 3- 1 4  
spl intage, 2 1 1 
stab i l i ty assessment, 2 1 0  
thumb metacarpal, 2 1 4- 1 5  
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Metacarpophalangeal ( M P) jo int  dislocation, 
2 1 6  

Metaphysis, I 0 
Metatarsal fracture, 405-7 

enchondromara-associated, l 08 
fifth metatarsal base, 405-6 
first metatarsal, 406 
march fracture, 5, 406 
mechanisms of injury, 405 
multiple displaced fractures, 407 

internal fixation, 407 
mult iple undisplaced fractures, 407 

Metatarsal head osteochondritis (Freiberg's 
d isease), 407 

Midtarsal dislocations, 402-3 
medial plantar nerve palsy, 403 

Mi lch's method of shoulder dis location 
reduction, 1 25 

Minerva plaster, 239, 245 
Molybdenum alloy implants, 72 
Momentary dislocation, 9 
Monteggia fracture-dislocation, 30, 1 62, 1 74, 

1 80-1 
with comminution of radial head, 1 8 1  
greenstick fraclllre, 1 8 1  
late diagnosed, 1 8 1  
mechanisms, 1 80 
pallerns, 1 80 
tardy u lnar nerve palsy, I 0 I ,  1 8 1  
treatment, 1 80- 1 

aftercare, I 8 I 
in chi ldren, 1 8 1  
internal fixation, 1 80 

Moore pins, 296 
Motor index score, 230 
M RC grading, 230 
MRI scan, 29, 72 
Multi fragmentary (comminuted) fractures, 8 

butterfly fragment, 8 
complex fractures, 8 
definition, 4 
open from wi thout in,  1 3  

M ultiple injury 
cardiac tamponade, 4 1  
chi ld abuse, 53 
evaluation of patient, 42-5 

trauma scoring, 42 
eye and faciomax i l lary injuries, 4 1  
fluid replacement, 35-6 
haemorrhage/shock management, 33-4, 

38-9 
head injury, 39-40 
hospital admission, 52 
intra-abdominal injuries, 39 
lower l imb fracture stabil i sation, 79-80 
pelvic fracture, 262 
respiratory obstn1ction management, 

32-3 
screening fi lms, 35 
spinal fractures, 4 1  
transfusion complications, 37-8 
treatment priorities, 39-4 1 
vascular injuries, 4 1  
visceral complications, 4 1  

Muscle activity, M RC grading, 230 
Muscle flaps, 7 1  
Muscle i schaemia, 92 
Muscle tethering/entrapment, 92 
Myerson classif ication of tarso-metatarsal 

dislocations, 404 

Myositis ossi ficans (heterotopic ossification), 
96 

hip dislocation, 286 
joint st iffness, 92 
pel vie fracture, 279 
prophylaxis, 96 
treatment, 96 

Nancy nai l ,  77 
Navicular fracture 

isolated, 403 
wi th midtarsal dislocation, 403 
treatment, 403 

Neer's classification of proximal humeral 
fractures, 1 29, 1 30 

Nerve palsies, l 00, I 0 I 
Neurological complications 

delayed, I O J  
immediate, I 00- 1 

treatment, I 00- 1 
pel vie fracture, 278 

Neurological examination and grading of 
spinal injuries, 230-1 

Non-union, 88-9 
atrophic, 88 

treatment, 20, 89 
bone morphogenic proteins, 20 
complex segmental fractures, 8 
hypertrophic, 88 

treatment, 88-9 
infection, 85 
mobi l ity at fracture site, 85 
scaphoid fracture, 203, 205 
separation at bone ends, 85 
see also individual fractures 

Ny Ion implants, 72 

Oblique fracture, shortening, 90 
Obi ique projections, 28 
Obstetrical palsies with posterior shoulder 

dislocation, 1 26 
Obstetrical d i fficulties, pelvic fracture, 

278 
Occupational therapy in spinal paralysis, 

258 
Odontoid congenital abnormalities, 245 
Odontoid fractures, 245-6 

classification, 245 
diagnosis, 245 
extension injuries, 246 
flexion injuries, 245 

Oedema, c l inical examination, 27 
Off-ended (completely displaced) fracture, 1 1  

shortening, 90 
Olecranon fracture, 1 62-4 

with anterior elbow dislocation, 1 6 1  
diagnosis, 1 63 
internal fixation, 1 64 
mechanism of injury, 1 62 
tension band wiring, 78, 1 64 
treatment, 1 63-4 

Ol igaemic shock, 45, 86 
Open fracture, 1 2- 1 3  

antibiotic therapy, 70 
regimens, 50 

AO class i fication, 23 
bacteriological swabs, 70 
bone grafting, 7 1  

definition, 4 
external skeletal fixation, 48-9 
Gusti lo class i fication, 23 
hospital admission, 52  
immediate care, 70  
in fection, 85 ,  97  

prevention, 70 
internal fixation, 47-8, 79-80 

contraindications, 79 
management, 49-52 
neurological damage, 50 
open fr m wi th in  out, 1 2, 70 
open fr m wi thout in, 1 3  
primary amputation, 5 1  

Mangled Extremjry Severity Score, 5 1  
prophylactic fasciotomy, 7 1  
skin treatment, 70-1 
soft tissue damage, 50 
technically open, 1 2, 70 
temporary spl intage, 70 
treatment, 49-50 
vascular damage, 7 1  
wound closure, 49-50 

Osgood S hlaller's d isease, 1 6, 332 
Osteitis/osteomyelit is, 97-8 

pathological fractures, I 07 
treatment, 97-8 

Osteoarthri tis, secondary, 9 1  
see als specific injuries 

Osteochondritis tali ,  383,  393 
Osteogenesis i mperfecta, I 08 
Osteomalacia 

femoral neck fracture, 289 
fracture healing, 86 
pathol gical fractures, 5 ,  I 06 
radiography, I 06 
treatment, I 06 

Osteomyel i ti s  see Osteitis/osteornyelit is 
Osteopor sis 

fracture healing, 86 
pathological fractures, 5, I 06, 1 88, 289 
radiography, I 06 

Oswestry pedicle screw system, 255 

Paget's d i  ease 
fracture heal ing, 86 
pathological features, I 06-7 
radiography, I 06 

Pain treatment in spinal paralysis, 258 
Palpation. 27 
Paradoxical respiration, 33 
Paralytic i leus, I 02 
Passive stretching, myositis ossi ficans 

following, 96 
Patella, congeni tal  b ipartite/tripartite, 329 
Patellar dislocation 

acute lateral, 332 
recuJTent, 332 

Patellar fracture, 329-3 1 
avulsi n fracture, 8, 3 3 1  
cyl inder plaster (pipestem plaster) fixat on, 

330 
diagnosis, 30, 329 
with femoral shaft fracture, 3 1 9, 329 
wi th hip dislocation, 280, 285, 329 
mechanisms of i njury, 329 
radiography, 329 
tension band wiring, 78 
treatment, 330- 1 



Patellectomy 
knee function following, 330 
partial, 3 3 1  

Pathological fractures, 5 ,  I 05, I 06-7 
bone tumours 

malignant/metastatic, I 07, 3 1 9  
simple/bone cysts, I 08 

femoral shaft, 3 1 9  
humerus fracture, prox imal, 1 36 
investigation, I 08 
osteitis, I 07 
osteogenesis i mperfecta, I 08 
osteomalacia, I 06 
osteoporosis, I 06 
Paget's disease, 1 06-7 
subtrochanteric femoral neck fracture, 299 

Patterns, fracture, 6-9 
Pauwel's osteotomy, 297 
Pearson knee flexion piece, 3 1 4, 3 2 1  
Pedicle screw fixation, 254, 255 
Pellegrini-Stieda disease, 334 
Pelvic f ixalor, 264, 267-8 
Pelvic fracture, 262-79 

anatomical considerations, 262 
anteroposterior compression fractures 

(open book fractures), 264 
avulsion fracture, 263 
blood loss estimation, 34 
canvas sling management, 265, 267 
classi f ication, 262 
complications, 275-9 

bladder/urethra damage, 264, 276-7 
bowel injury, 277 
diaphragm rupture, 277 
fat embolism, 1 03 
haemorrhage, 262, 275 
impotence, 278 
I i  mb shortening, 278 
myositis ossificans, 279 
neurological damage, 278 
obstetrical d i fficulties, 278 
osteoarthrit is of hip, 279 
paralytic i leus, I 02, 278 
persistent symphyseal instabi l i ty, 279 
sacroi l iac joint pain, 278 

contralateral compression i njuries (bucket 
handle fractures), 266 

external fixation, 264-5, 267-8 
general principles, 262 
haemorrhage, 39 
hospital admission/nursing care, 52 
ipsi lateral compression injuries, 266 
mechanisms of injury, 263 
open book fractures, 264 
pelvic ring stable fracture, 263--4 
physiotherapy, 265 
sacrum, 269 
self-test, 302-5 
stable, 262, 263--4 
treatment summary, 263 
unstable, 262 

rotational ly unstable, vertically stable, 
264-6 

rotationally/vertically unstable, 266-7 
Penic i l l i n-resistant staphylococci, 50 
Peritalar dislocation, 400- 1 
Peroneal tendon recurrent d islocation, 383 
Phalangeal dis location, foot, 408 
Phalangeal fractures, 2 1 0- 1 4, 2 1 9-20, 407 

aftercare, 2 1 9  

amputation. 2 1 9  
buddy strapping. 2 1 1 ,  2 1 9, 22 1  
cnchondromata-associated, I 08 
external fixators. rigid/motion permitt ing, 

2 1 3  
f inger st i ffness following fracture, 2 1 9  
foot, 407 
garter strapping see Buddy strapping 
general principles, 2 1 0  
internal fixation, 2 1 1 - 1 3  

compression screws, 2 1 3  
malunion, 2 1 9  
90-90 intraosseous wiring, 2 1 2  
percutaneous Kirschner wires. 2 1 2  
plate fixation. 2 1 3  
tension band wiring, 2 1 2  

plaster fixation, 2 1 9  
soft t issue management, 2 1 3- 1 4  
spl intage. 2 1 1 ,  220 
stabi l ity assessment, 2 1 0  
tendon tethering, 92 
terminal phalanges, 220 
treatment, 2 1 0- 1 1 ,  407 

Phalangeal fracture-dislocation, 22 1 
Phalangeal sprains/subluxations, 22 1 
Physiotherapy see relevant injuries 
Pin f ixation 

femoral neck fracture, 296 
with hip dislocation, 284 

femoral shaft fracture, 320 
humerus fracture, proximal with 

dislocation, 1 35 
s l ipped upper femoral epiphysis, 288 

Pin track in fection. 78, 79, 357 
Pipestem plaster see Cylinder plaster 
Pisi form fracture. 209 
Plaster casts 

advice to patient, 63 
af'tercare, 63-5 
application, 6 1  
arterial obstruction, 64 
bandage sizes, 60 
circulatory impairment prevention, 

62-3 
completion of plaster, 64 
cracking/softening of plaster, 64 
discoloration of fi ngers/toes, 63 
extension of too short plasters, 65 
fracture cl in ic assessment, 4 1 3  
indications, 47 
localised pain, 65 
loose plaster, 65 
restriction of movement, 65 
securing plaster slabs, 60 
slabs, 49-60 
spl i t t ing plaster, 62 
swel l ing in fi ngers/toes, 63 
wetting bandage, 6 1  

Plaster saw. 66 
Plaster shears, 66 
Plaster cast removal 

complete plasters, 66 
using plaster saw, 66 
plaster slabs, 65 
using shears. 66 

Plastic bullet wounds, 80 
Plastic dowels, 72 
Plastic spl ints, 49 
Plate fixation, 74-6, I 04 

see also indiv idual fractures 

Polymer resin casts. 67 
Popliteal artery damage 

INDEX 

knee joint d islocation, 333 
t ibial fracture, 346 

Posterior cord syndrome, 232 
Post-traumatic osteodystrophy see Complex 

regional pain syndrome 
Pott's ankle fracture class i fication, 365-6 
Pressure bandaging 

calcaneal fracture, 397, 398 
meniscus injuries, 336 
talus body fracture. 394 

Pressure sores 
spinal paralysis. 256-7 
Thomas splint f i xed traction, 3 1 2, 3 1 3  

Primary cal l us response. 1 9  
Primary stage o f  fracture treatment, 3 1  
Prophylactic fasciotomies, 99 
Pseudodystrophy see Complex regional pain 

syndrome 
Pseudomonas aeruginosa, 50 
Pubis 

fracture in  elderly patients, 30 
persistent instabi l ity following pelvic 

fracture. 279 
stable fracture 

double fracture ofl·ami, 264 
superior ramus. 263 
symphysis, 262 

Pulse, absent, I 5 I 
Pulsed magnetic field treatment, 205 
Pyrford wiring, 33 1 

Quadriceps exercises, 325, 33 1 ,  335, 336, 337 
Quadriceps tendon rupture, 329 

treatment, 33 I 
Quadriceps tethering, 324 

Radial epiphysis. 1 6  
s l ipped, 1 99 

Radial nerve.palsy. I 00 
humerus shaft fracture, 1 36, 1 38 

Radiographic examination 
comparison fi I ms, 28 
localised views, 29 
oblique projections, 28 
records, I 09 
request form. 27-8 
screen ing fi l ms with mult iple injury, 35 
standard projections. 28 
stress fi lms, 29 
union assessment, 68 

Radionecrosis, humerus, 1 36 
Radius dis location, isolated, 1 62 
Radius fracture 

AO classification 
diaphyseal segment, 1 84 
distal segment. 222 
proxi mal segment, 1 68 

axial rotation, 1 74-5 
Col les fracture see Col les fracture 
diagnosis, 30 
with e lbow dislocation, anterior, 1 6 1  
Galeazzi injury see Galeazzi fracture-

dis location 
greenstick fracture 

angulated. 1 98 
diagnosis. 30 
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Radius fracture - continued 
plaster slabs, 58 
undisplaced, 1 98 

head, 1 64-6 
c lassification of fractures, 1 65 
diagnosis, I 64-5 
with elbow dislocation, 1 6 1  
mechanism o f  injury, I 64 
myositis ossificans, 96 
radiography, 1 64 
treatment, 1 65-6 

isolated, 1 82 
marginal chip, 20 I 
neck, 1 66 

treatment, 1 66 
overlapping, 1 98 

reduction, I 98-9 
self-test, 1 85-6 
shortening of l imb, 90 
styloid, 1 99 

diagnosis, 30 
with u lna dislocation, 1 6  I 
see also Forearm bone injuries 

Reconstruction plates, 75 
Records, I 09 

fracture cl in ic, 4 1 2, 4 I 5 
c l inical notes, 4 1 5- 1 8  

radio graphs, I 09 
Rectum, trauma with pel vic  fracture, 262, 

277 
Recumbency, prolonged, 87 
Reflex algodystrophy see Complex regional 

pain syndrome 
Reflex sympathetic dystrophy see Complex 

regional pain syndrome 
Regional anaesthesia, 46 
Remodel l ing, 20 

age effects, 84 
Respiratory impairment management, 32-3 
Resuscitation, 32 
Retrospondylol isthesis, 255 
Rheumatoid arthritis 

atlas transverse l igament lesions, 243 
cervical spine extension injuries, 24 I 
osteitis complicating, 97 
osteoporotic fracture, I 06 

Rib fracture in chi ld abuse, 53 
Richards hip screw, 298 
Ring metacarpal fracture, 2 1 9  
Ring/quoit method, clavicular fracture, 

1 1 7 
R ings, removal, 62 
Rocker sole, 350 
Rolando fracture, 2 I 4 

treatment, 2 I 5 
Run-over injury 

c l in ical examination, 26 
pe lv is  fracture, 264 
visceral complications, I 02 

Rush pins, 77 
elbow dislocation, anterior, 1 6 1  
humerus fracture, proximal, 1 33 
olecranon fracture, 1 64 

Russel l-Taylor reconstruction ( locking) 
nail 

femoral neck fracture 
with femoral shaft fracture, 3 I 9 
pertrochanteric, 298 
subtrochanteric, 299 

femoral shaft fracture, 3 I 6, 3 I 9 

Sacral bars, 268 
Sacral fracture, 269 

with anterior coccygeal displacement, 269 
treatment, 268 

Sacroi l iac joint 
persistent pain fol lowing pelvic fracture, 

278 
stable fracture, 264 

Sal ter-Harris classification of epiphyseal 
injuries, 1 6- 1 7  

at ankle, I 6, 1 7  
Sanders classi fication o f  calcaneal fractures, 

399 
Sarmiento brace, 1 38 
Sarmiento plaster, 350 
Scaphoid dislocation/subluxation, 208 

with lunate dislocation, 208, 209 
radiography, 208 
treatment, 208 

Scaphoid fracture, 20 1 -5 
aftercare, 204-5 
anatomical features, 202-3 
avascular necrosis, 86, 95, 202, 203, 205 
with Colles fracture, 1 98 
complications, 205 
diagnosis, 30, 20 I 
displaced, 205 
hairline, 6 
internal fixation, I 98, 205 
mechanisms of injury, 20 I 
non-union, 203, 205 
osteoarthritis, 202, 203, 205 

treatment, 205 
prognostic features, 203 
radiography, 28, 20 1 -2, 204-5 
scaphoid plaster fixation, 203-4 
Sudeck's atrophy, 93, 205 
suspected fracture management, 203 
tuberosity of scaphoid, 203 

Scaphoid instabi l i ty, 209 
Scaphoid plaster, 203-4 

common faults, 204 
plaster slabs, 58, 203 
removal, 66, 204 

Scapholunate instabil ity, 209 
Scapular fracture, I 2 1  
Schanz screws, 78, 254, 299 
Sciatic nerve palsy, I 00, 280, 282, 285 
Screening films, 35 
Screws, 76, 77 
Seat belt injuries (Chance fracture), 229, 253 
Second metatarsal fatigue fracture ( march 

fracture), 5, 404 
Secondary stage of fracture treatment, 3 I 
Self-tests 

ankle injuries, 387-8 
elbow injuries, 1 69-7 I 
femur fractures/knee injuries, 34 1 -3 
foot injuries, 409- 1 0  
forearm bone injuries, I 85-6 
general principles, 1 3- 1 5 , 24 
pelv is, hip, femoral neck fractures, 302-5 
shoulder girdle/humerus injuries, 1 4 1 -3 
spinal injuries, 259-60 
tibial fracture, 360- 1 
wrist and hand injuries, 223-6 

Self-tapping screws, 77 
Sever's disease, I 6 
Shearing fractures of spine, 229 
Sheffield hybrid fixator, 49, 78 

Shenton's l ines, 290 
Sherman s rew, 77 
Shock, severity scoring, 5 1  
Shortening o f  l imb, 90 

femoral shaft fracture, 324 
management, 90 
pel vie fracture, 278 
trauma ·c  epiphyseal arrest, 90 

Shoulder cuff tears, I 29 
Shoulder dislocation, 9, I 2 1 -9 

anterior 
aftercare, 1 25-6 
diagnosis, I 22-3 
with fracture of greater tuberosity, 1 22, 

1 26 
gravitational traction, 1 25 
H ippocratic reduction method, 1 25 
Kocher's reduction method, 1 24 
late diagnosed, I 27 
mechanism of injury, 1 22 
Mi l ch's method. I 25 
path logy, 1 22 
radi graphy, I 23-4 
recurrence, 1 25 
St im>on's method, 1 25 

ax i l l ary nerve palsy. J OO 
Bankan lesion, 1 22. 1 28 
habitual. I 28 
H i l l -Sachs lesion, I 28 
luxatio erect a, 12 I .  1 27 
myosi t is  ossificans. 96 
neurological complications, 1 29 
posterior 

diagnosis, 30 
late diagnosed, 1 27 
mechanism of injury, 1 26 
radiography, 1 26 
reduction, I 26-7 

recurrent 
Bankan repair, 1 28-9 
bone-block repair, I 29 
diagnosis, 1 28 
posterior dislocation, I 29 
Putti-Platt repair, I 29 
radi graphy, I 28 
treatment, 1 28-9 

Shoulder j oint replacement, I 35, I 36 
Shoulder spica, I 20, I 27, 1 35 
S imple fracture, 4 

defin i tion ,  7 
S inclair foot support, 3 1 4  
Skeletal injury, severity scoring, 5 1  
Skeletal traction, 4 7. 308-9 
Skin care. spinal paralysis, 256-7 
Skin pattern bruising. 26 
Skin traction, 47 

application, 309 
Thomas splint fixed traction, 3 I 0- 1 4  

Skul l  fracture 
chi ld abuse, 53 
depres,ed fracture, 9 

Skul l  t raction, 236-8 
halo a p l icaLion, 236 

S low union, 87-8 
Smal l  bowel injury, 277 
Small fragment set screw fixation, 22 I 
Smi l l ie pins, 1 57, 393 
Smi l l ie  plaster, 220 
Smith's fracture, 1 9 1 -2 
Smoking. effect on fracture union, 86 



Soft tissue damage, 86 
chi ld abuse, 53 
open fractures 

management, 50 
from without in, 1 3  

Soleus myocutaneous flap, 7 1  
Sorbo pads, 396, 400 
Spasticity, with spinal paralysis, 258 
Spike reduction, calcaneal body fracture, pin 

track infection, 399 
Spinal concussion, 232 
Spinal cord syndromes, 23 1 -2 
Spinal cord transection, 232 
Spinal injuries, 228-60 

anatomical features, 228 
anterior column, 229 
assessment, 228-9 
burst fractures, 229, 24 1 -2 
wi th calcaneai fracture, 395 
cervical spine, 233-49 
compression fractures, 229 
Denis c lassification, 229 
flexion-distraction, 229 
flexion-rotation, 229 
fracture-dislocation, 229 
hospital admission/nursing care, 52 
middle column, 228 
neurological lesions, 230-1 

assessment, 230- 1 
basic principles, 230 
cervical cord, 230 
common lesions, 232 
complete paraplegia, 228 
control of bladder, 257 
dermato111es, 23 1 
incomplete paraplegia, 228 
myotomes, 230 
paralysis treat111ent, 255-8 

pathological fractures, I 06, I 07 
posterior column, 229 
seat bel t  type injuries, 229 
sei f-test, 259-60 
shear types, 229 
stable/unstable, 228 
thoracic/lumbar spine, 250-5 

Spinal paralysis 
bladder care, 257-8 
spinal cord injury uni t  care, 255 
physiotherapy/occupational therilpy, 258 
skin care 

duration of pressure, 256 
local, 256 
pressure sore treatment, 256 
skin hygiene, 256 

treatment, 255-8 
Spiral fracture, 7 

shorten ing, 90 
wedge fracture, 8 

Sprain, definition, 4 
Stack splint, 220 
Stainless steel i 111piants, 72, I 04 
Standard radiographic projections, 28  
Stein111ann p in ,  4 7 
Sternal fracture, 227 
Sternociavicular dis location, 1 20- 1 
Sti ffness, joint, 9 1 -2 

avascular necrosis, 9 1 ,  95 
avoidance, 92 
causes remote from joint, 92 
delayed union, 88 

femoral shaft fracture, 324 
fracture close to joint, 9 
intra-art icular causes, 9 1  
peri-anicu lar causes, 9 1 -2 
trau111atic epiphyseal arrest, 9 1  

St i 111son 's 111ethod 
of hip reduction, 282 
of shoulder dislocation reduction, 1 25 

Stocki net protection of skin, 57 
Strapping, 47 
Stress fi l 111s, 29 
Stress fracture 

hairl i ne, 6 
wi th osteomalacia, I 06 
with Paget's disease, I 06 
palpation, 27 

Stryker frame, 254 
Subdural hae111ato111a, 39 
Subluxation 

definit ion, 4 
late with avulsion fracture, 9 

Subperiosteal bone formation, 1 9  
Subtaiar joint, da111age with calcaneal 

fracture, 399 
Subtrochanteric osteoto111y 

fe111oral neck fracture in chi ldren, 300 
sl ipped upper fe111oral epiphysis, 288 

Su deck's atrophy, 93 
ankle, 383 

following tibial fracture, 35 1 
Colles fracture, 1 97 
fifth 111etatarsal base fracture, 406 
joint sti ffness, 9 1  
lunate dislocation, 207 
radial styloid fracture, 1 99 
scaphoid fracture, 205 
see also Complex regional pain syndro111e 

Supracondylar fracture of elbow 
adult, 1 57 
aftercare, 1 54 
anterior (reversed), 1 53 

plaster slab fixation, 1 53 
traction. 1 53 

AO class i f ication, hu111erus distal segment, 
1 67 

c ircu latory i 111pair111ent, 1 47, 1 50, 1 5 1  
brachia) artery exploration, 1 5 1 -2 
investigations, 52, 1 5 1  

class i f ication of fraclUres, 1 48 
AO classification, hu 111erus distal 

segment, 1 67 
co111pl icated, 9 
definition, 1 46 
diagnosis in chi ldren, 1 46 
fixation, 1 49, 1 52-3 
indications for reduction, 1 48 
manipulation 

absent pulse following, 1 50 
techniques, 1 48 

111echanis111 of injury, 1 46 
111yosit is ossificans, 96 
plaster fixation, 1 49 

late ischaemia development, 1 50 
radiography, 1 46-7, 1 50- 1 

checking, 1 49 
greenstick fracture, 1 46 
interpretation, 1 47-8 

reduction fai lure, 1 52 
remanipulation, 1 5 1  
tardy ulnar nerve palsy, I O I ,  1 47 
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traumatic epiphyseal arrest/cubitus varus 
deformity, 90 

Suprascapular nerve palsy, 1 29 

T-plate fixation, 75 
Barton's fracture, 200 
Colles fracture wi th radial fragment 

spl i t t ing, 1 96 
humerus fracture, proximal of surgical 

neck, 1 34 
metacarpal/phalangeal fractures, 2 1 3  
t ibial table fracture, 338 

Talocalcaneal l igament rupture, 402 
Talonavicular dislocation, 402 
Talus dislocation 

a vascular necrosis, 95, 40 I 
treatment, 40 I 

Talus fracture 
anatomical considerations, 390 
ankle fracture, 393 
avascular necrosis, 95, 390, 39 1 ,  393 
avuision fractures, 394 

wi th 111 idtarsal dislocation, 403 
body fracture, 394 
classification, 390- 1 
comp I ications, 392 
compression of head, 394 
diagnosis, 39 1 
dome fracture, 393 
internal fixation, 392, 393 
lateral process fracture, 394 
wi th malleolar fracture, 393 
mechanisms of injury, 390 
open injuries, 392 
osteoarthritis, secondary, 393 
plaster fixation, 39 1 ,  392 
skin necrosis, 392 
treat111ent, 39 1 -2 
type I ,  39 1 
type 2, 39 1 -2 
type 3, 392 
type 4, 392 

Talus osteophytes, 383 
Tarsometatarsal dislocations, 403-4 
Technetium bone scans, 29 
Telephone communication, I 09- 1 1 
Tenderness, c l inical examination, 27 
Tendocalcaneus rupture, 402 
Tendon rupture, delayed, I 0 I 
Tendon tethering, 92 
Tension band wiring, 78 

see also individual fractures 
Tension pneumothorax, 33 
Tertiary stage of fracture treatment, 3 1  
Tetanus prophylaxis, 50, 7 1  
Thomas spl int application, 3 1 0- 1 4  
Thomas spl int balanced traction, 3 1 5  
Thomas spl int fixed traction 

aftercare, 3 I 3-1 4  
bandaging, 3 1 1  
cast bracing, 3 1 4- 1 5  
common peroneal nerve palsy, 3 1 4  
corrections, 3 1 2- 1 3  
early mobi l isation techniques, 3 1 4- 1 5  
manipulation, 3 1 1  
open fracture management, 79 
Pearson knee-flexion piece, 3 1 4  
pressure sores, 3 1 2, 3 1 3  
principles, 3 1 1  
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Thomas spl int f ixed traction - co111inued 
ring pressure relief, 3 1 2, 3 1 4  
sl ings, 3 1 0  
splint application, 3 1 0  
support o f  splint, 3 1 2  
supracondylar, 3 2 1  
traction weight application, 3 1 2  
tying cords, 3 1 1  
unicondylar, 3 2 1  

Thompson prosthesis, 284, 296 
Thoracic and lumbar spinal fractures, 250-5 

causes, 250 
diagnosis, 250 
mechanism of injury, 250 
paralytic i leus, I 02 
radiography, 250 
retrospondylol isthesis, 255 
stable fractures, 25 1 -2, 253 

radiography, 25 1 -2 
treatment, 253 
wedge fracture, 25 I ,  252 

transverse process fracture, 255 
unstable fractures, 252-3 

cl in ical examination, 252-3 
with complete cord lesion, 255 
facet joints/pedicles, 252 
internal fixation, 253, 254-5 
neural arch fracture, 253 
plaster fixation, 254 
posterior l igament complex rupture, 252, 

253, 255 
radiography, 253 
reduction, 254 
spinous process avulsion fracture, 252 
Stryker frame, 254 
treatment, 253-4, 255 
vertebral body, 252 

Thumb dislocation 
carpometacarpal, 2 1 4, 2 1 6  
I P  joint, 2 1 7  
M P  joint, 2 1 6  

Thumb fracture 
greenstick, 2 1 5  
metacarpal base, 2 1 4  
proximal phalanx, 2 1 7  
terminal phalanx, 220 

Thumb, gamekeeper's (ulnar collateral 
l igament tear), 30, 2 1 6  

Tibial fracture, 346-58 
adu l t, 350-4 
angled, 346, 349, 380- 1 
AO classification 

diaphyseal segment, 359 
distal segment, 385 
malleolar segment, 386 
proximal segment, 340 

avulsion fractures, 8, 329, 33 1 ,  334, 335 
cast bracing, 49 
chi ld abuse, 53 
compartment syndromes, 357-8 
corner fracture, 377 
delayed union, 353 
depressed, 9 
displaced, 349, 35 1 -4 
distal shaft, 354 
double (segmental), 354 
epiphyseal injury, 1 6, 1 7  
external fixator, 354 
with f ibula fracture, 346 
general principles, 346 

gross fragme11lation1 354 
hairline fracture, 6 
internal f ixation, 47, 35 I 

intramedul lary nail ing, 77, 79, 352-3. 
354 

plate fixation, 353, 354 
ipsilateral fracture of tibia and femur, 3 1 9  
l imb circulation evaluation, 52 
mechanisms of injury, 346 
minimally displaced, 350- 1 
non-union, 88, 353 
open, 354 

management, 70, 79, 355-7 
osteoarthritis, secondary, 346 
Pager's disease, I 06 
pin track infection, 357 
plaster fixation, 347-54 
popliteal artery damage, 346 
se l f-test, 360-1 
shortening of l imb, 90 
simple transverse fracture, 7 
speed of union, 86 
spine, 28, 333 
undisp laced, 347 

Tibial in tra-compartmental pressure, 50 
Tibial osteophytes, 383 
Tibial pressure epiphysis, I 6 
Tibial table fracture, 337-9 

bicondylar, 339 
common peroneal nerve palsy, I 00, 337 
diagnosis, 337 
internal fixation, 338 
lateral tibial table, 337 
medial tibial table, 337 
radiography, 28 
treatment, 337-9 

Tibiofibular l igament rupture, anterior, 367, 
368, 369, 3 8 1  

Tibiofibular l igament rupture, posterior, 367, 
368, 369 

Tile classi fication of pelvic fraclllres, 262, 
263 

Til laux fracture, 367, 369 
Titanium implants, 72 
Titanium plates, 76 
Tobruk spl int, 3 1 9 
Toe dislocations, 408 
Toe fractures, 407 
Toe platform, 408 
Torticol l i s  

cervical spine injury, 233 
with clavicle fracture, 1 1 8 

Total h ip replacement 
femoral shaft fracture, 320 
indications, 284, 286, 292, 296, 297 

Tourniquet, 33, 2 1 3  
Traction 

closed reduction, 56 
continuous, 46, 47, 238 
gravitational, 1 25 
separation at bone ends with non-union, 85 

Translation see Displacement 
Transverse process fracture, 255 
Trapezium dislocation, 209 
Trapezoid dislocation, 209 
Trapezoid ligament rupture, 1 1 9 
Trauma scoring, 42 
Traumatic epiphyseal arrest, 90- 1 
Tubercu losis, pathological fractures, I 07 
Tul loch-Brown loop, 3 1 1  

Type A and B intraosseous wiring, 
metacarpal/phalangeal fractures, 2 1 1 - 1 2  

Ulna d islocation, 1 6 1 -2 
isolate . 1 62 
ulnar nerve assessment, I 59 

U l na fracture 
AO classification 

diaphyseal segment, 1 84 
distal segment, 222 
prox i mal segment, 1 68 

axial r tation, 1 75 
diagnosis, 30 
wi th elbow dislocation, anterior, 1 6 1  
isolated, 1 79 
wi th radial fracture see Forearm fracture, 

b th bones 
with radial head dislocation see Monte,,gia 

fracture-dislocation 
shortening of l imb. 90 

U lnar nerve assessment, I 59 
U lnar nerve palsy, I 00 

hamate/pisiform fracture, 209 
medial epicondylar injuries, 1 54, 1 55 
tardy, I 0 I 

medjal epicondylar injuries, 1 54 
Moateggia fracture-di slocation, 1 8 1  
supracondylar fracture, 1 47 
trearmen t, I 0 I 

U ltrasound, 29 
Unconscious patient 

cervical spinal injury, 30, 233 
endotracheal intubation, 32 
head injury management, 39 
pel v i e  fracture, 262 
screening fi lms wi th mul t ip le injury, 

35 
Union as essment, 68 
Urethral trauma 

membranous urethra rupture, 276, 277 
treatment, 277 

pelvic fracture, 262, 264, 276-7 
d ia,,nosis, 276-7 
incidence, 276 
treatment, 277 
types of injury, 276 

peni le  urethra rupture, 276, 277 
treatment, 277 

Urinary tract, haemorrhage, 39 

Vancouver class i fi cation of fractures 
of the femur after hip replacement, 
320 

Vertebral body 
compression (crush) fracture, 8 
wedge fracture healing, 84 
see also Spinal injuries 

Visceral compl ications, I 02-3 
Vitamin C deficiency. 1 06 
Vitamin D malabsorption, 1 06 
Vol kmann's ischaemic contracture, 92, 1 47, 

346 

Walking aids, discarding, 325 
Walking heel, 347, 350, 375, 380 
Watson-Jones ankle reconstruction, 382 
Wave plates, 76 



Whiplash injuries. 24 7-9 
Wiring of finger fractures. 2 1 1 - 1 2  
Wool  ro l l  application. 57 
Wound closure, open fracture management. 

1 2- 1 3 ,  70 

Wound debridement. open fracture 
management. 70 

Wrist drop. I 00. 1 36 
Wrist fracture. c l in ical notes, 4 1 5- 1 6  

se lf-test, 223-6 

INDEX 

Zuelzer plate. 75 
fibular syndesmosis fracture. 375 
olecranon fracture. 1 64 

Zwipp classif ication of calcaneal fractures, 
399 
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