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'The =~ute hand injury constitutes
15% r. the patient load of the aver-
age Accider' and Emergency Depart-
ment, Approximately one third of all
accidents at work are hand mjuries
and they account for 30% of com-
pensation cases. Most of them are of
minor significance from a clinical
point of view but are of \najor signif-
icance emotionally and economically
and therefore a high standard of
care is to be encouraged. The conse-
quences of allowing an unnecessary
complicarion such as infection to
arise or of missing serious under-
lying structural damage are therefore
significant, and the outcome rests
upon correct assessment and early

management.
Initial assessment

This is helped by using an aide-
memoire such as the hand injury
chart approved by the British Associ-

ations af Accident and Emergency

Medicine, Plastic and Orthopaedic
Surgeons (Fig | ovarleaf). It compels
an adequate history and examination
and thereby minimises the risk of
overlooking a significant injury.

History

Personal details are essential to note,
such as dominan¢e, age, sex and
occupation. All of these may in
different ways affact both the defin-

itive management and likely outcome.

Understanding the mechanism of
injury is vital. The presence of a
crushing element or the possibility
of retained foreign matenal must be
noted and the history of a skiing
injury or of a rotatory elemeut 1o a
digital injury will alert the examiner
10 the possibility of instability. Lnjury
with glass needs particularly carefu!
assessment as shards of glass may
cause widespread damage at a dist-
ance from what often appears to be
a minor surface wound.

It is important to understand the
significance of the site of injury. For
example a laceration over ong of the
knuckles of the dominant hand is
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due 0 human teeth uniess proved
otherwise and needs appropriate
treatment. A laceration on the volar
aspect of a joint may be due 1o
hvper-exiension of that joint with
a spantzneousty reduced compound
dislocadion.

Examination

Adeguate examination may well be
aiced by the use of local anaesthetic
for nerve blocks at the wrist or in
the fingers. |t is alwayvs important to
compare the wounded hand with the
normal hand. -

1 Look

QObservation reveals an alteration in
the posture of the hand whether due
10 a tendon injury or nerve injury or
an unstable or displaced fracture or
distocation. Local swelling and digital
perfusion should also be noted.

Typical examples are the laceration
of the ulnar nerve which produces a
characteristic clawing and a flexor
tendon injury which is betrayed by
the asymmetry of the normal resting
flexion of the fingers (Fig 2).

2 Feel -

The next step of examination is to feel
for sweating, for temperaturz change,
far iocal tenderness and in order to
test for sensation. A denervated area
of skin becomes dry very quickly and
a plastic surface wilLslide over such
skin within a few minutes of the
injury. This is useful when sensory
testing is impossible such as in small
children. Evaluation of sensation in
an inicred hand is alwavs difficul:
and a particular trap 15 the undoubted
presence of some sensibility in many
cases where subsequently it has been
shown that the sensory merve has
heen completely divided. The reason
for this is that the cut ends of the
nerve lie together bathed in physio-
logical fluid continuing to conduct
impulses across the gap for probably
some hours and although careful
examination shaws that the level of
sensation is altered the presence of
ai:v sensation at all may well suggest
to the examiner that the nerve is in
fact intact. By the following day,
however, it is perfectly clear that the
lesion has been complete.
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3 Move
It is importdni 1o get the patient (o

move actve
various joif
nseful :o cop
observe the
hand befo:

[tiseasytoq
injuries as t
characterist
of a laceray
proximal i
the fingers
possibility g
tendon injus
at the firsy
facerazon o
exiensor m
for produciy
deformity a
easiertotre

v rather than move the
1s passively. It is also
hpare the two hands and
movement of the normal
the abnormal one.

1agnuse extensor tendon
e droop of the finger is
c. Hcwever, the siting
on on the back of the
terphalangeal joint of
should alert one to the
t a concealed extensor
v even when movement
visit is normal. The
“the central slip of the
cchanism 1S notorious
hg delayed Boutonniere
nd this 15 always much
1if diagnosed at the first

visit. All the lacerations over the
extensor tendons anywhere in the
hand shouid be explored under local
anaesthelic o ensure that no con-

- -+ oy A e e e vyt
cealed tenddn 1miary has occurred.

As far as fl
concerned, 1
of patienis w
directly  afr
open wound
rupturs. Th
1ains a closa
digitorum p
finger frequg
Department
injury think

pxor tendon injuries are
is surprising the number
ho do not attend hospital
pr either a closed or
involving flexor tendon
rugby plaver who sus-
d avulsion of the flexor
ofundus to the left ring
ntly attends the Accident
several days after the
ng at first that the finger

has merely been strained. He there-

fore present

b with an inability to flex

the terminaljjoint of the digit and the

diagnosis is g

bvious. There is only one

flexor tendon to the thumb and diag-

nosis of flexor tendon injury is there-
fore stwraightforward. As far as the
lingers are concerned however, it is
important to be able to examine the
hand in such a way that the function
or :he two flexor tendons to each
finger can be separated. If the un-
imured fingers are held straight, then
anv flexson in the injured finger
taking place must be carried out by
the flexor digitorum superficialis as
the protfundus has been splinted.
Statilisation of the proximal inter-
phalangeal joint in extension allows
onz to test the integrity of the flexor
digitorum profundus and thus the
ac:ion of the two tendons can be easily
distinguished even in the presence of
a rainful inyury. If the discomfort
from testing is such that an adequate
examination cannot be carried out,
than it will be important 1o deliver
local anaesthetic blocks to allow this
1o te done. It should be remem?...red
that the metacarpo-phalangeal iuints
an be rlexed by the lumbrical muscles

<
alone.

11 iz very important to make records
of the results of examinarion of
rexcon function at the firs: visit. It is
a well known fact thai a tendon that
has almost completely been severed
can siill function adequately and
ructure completely subsequently,
This will then appear as if the initial
examination has been inadequate and
the tendeon injury has been missed,
whereas in fact this might not be the
case. However, if the examination of
the iendons has not been recorded
accurately then the assumption is
na:urally made that the tendon injury
hzs been missed.

Another aspect of the passive move-
men:of the injured hand is to test for
1nsiability of joints. The rupture of
the ulnar collateral ligament of the
meracarpo-phalangeal joint of the
thumb is a common injury of skiers
but can of course occur in other
wavs. A dislocated proximal inter-
phalangeal joint can relocare spon-
taneously, and fracture dislocations
through joints, such as is seen at
the base of the thumb metacarpal
(Bennett) needs specifically to be
tested for instability. This may require
some form of analgesia or anaesthesia
1o confirm.
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4 X-ray

The basic rules applying 0 X-ray
views Of the hand are that iwo views
of the relevant part shouid be taken
at right angles and thar if gossible the
joint above and below the rracture
should be demonstrated. 17 a lateral
view of the finger is required then
it usually has to be specifically
requested as an X-rayv of the hand will
routinelv provide an obiicue view of
a finger only. The scapnoid bone
requires special views and it is
becoming increasingly important for
Accident and Emergency Depart-
ments tc have an arrangement
whereby all radiographs are reviewed
by the senior in the depanimen: or a
radiologist. Any missed fraciures or
dislocations can then be recailed for
review.

The significance of the X-ray appear-
ance of particular fractures has to be
taught. The main distinction between
stable and unstable fractures needsto
be understood and communicated to
all the staff. In particular the fracture-
dislocation around the proxamai inter-
phalangeal joint and at the base of the
metacarpals are injuries that require
particular care. What appears on the
iniiial X-ray to be a stable position
can displace later if the mechanism
1y not understood. All cotentally
unsiable fractures and fracture dis-
locations need to be reviewed in a
hand clinic where expert opinion is
available as to management.

Management

When the patient arrives his or her
pain and anxietv need ta be dealt
with. The early use of nerve blocks is
a greart help not only in relieving pain
but allowing adequate inspection and
cleansing of any wound. This of
course has to be delaved until after
examination if any nervs injurv is
suspected. Children in particular need
immediate attention with pain control
and reassurance for the parents. For
fingerup injuries a handout such as
from 3M Health Czre is indispens-
able. Protection against t2:anus needs
to be assured.

Management of the wound

If contaimination is presant visibly
then the wound nesds 10 be carefully
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excised. If contammation s suspected
such as with a hurman or aumal bite,
then again the wound nesds 10 be
carefuily excised merore closure and
an appropriate anubiouc given. If
the wound is morathan ! 2 hours old
it is probably unwise 1o close it.

Lf skin loss is presant then skin graft-
ing is required asjall wounds in the
hand need to bef closed. with the
exception of thg fingeruip injury
which can usually pe treated conserv-
atively unless the yolar aspect of the
finger pulp is affdcted. A vanety of
procedures of vidrving degrees of
sophisiication hale besn described
for the managethent of fingertip
injuries but if agy such surgery is
contemplated thi§ needs 1o be done
by an exper:.

Where wounds haye been complicared
by injuries to deeper vital structures
this should havg been discovered
during examination. The pulsatile
spurting of anaridry should alert one
to the likelihood|of a nerve injury
also anc bleeding should never be
controlled in the hand by application
of artery forceps. without clearly
identifying the adjacent structures.
Bleeding can eakilv be controlled
by local pressure. bandaging and
elevation.

Iftendon or nervg injury is suspected
or fractures are gresent that require
open reduction and internal fixation
then the case ndeds to be referred
10 someone with fadequate expertise.

‘ Figure 3
1

Tendon injuries nega 1o ~e 2eair with
immediately if possible as do com-
pound fractures. Clearly revascular-
isation of digits must »e done
immediately but nerve injury repair
can be delayed. If there 15 :0 be any
delay in exploration then the wound
needs 1o be excised under locat anaes-
thetic and caretully suwurad. If the
wound is thoroughly cizaned and
excised and sutured then tendon
repair can be delaved {or several
hours, even days withour prejudicing
the final result. The princicle reeds
10 be undersiood that all tendon
injuries should be repaired. although
there has been contention in the
past about repair of iendons within
Zone 2 (Fig 3), the generz! view
among hand surgeons is ihat toth
tendons within the fibrous flexor
sheath should be recairez i nossibie.

Outcome

The outcome of any *.2nd injury is
therefore dependant uzon z ._umter
of facrtors in addition to.the tvpe of
injury itself. An accuraie Jiaznosis
is important together with 2opropri-
ale management carrizd out by
someone of adequate exgeriiz2, Thers
needs to be the support ¢of in-patien;
facilities for hand elzvaion and
of physiotherapy and oczzpational
therapy for post ogerative sclintazs
and exercise.

Animportant factor in the cutcome,
however, is the attitude of tke patient,
The identical injury in iwo Jifferen
persons can produce quiiz cifferent
outcomes. Clearly there arz considar-
able psvchological aspects 10 hand
injuries which mus: neser e wnder
estimated.

The staff receiving hand injuries
need to be clear abour 1he various
protocols involvaed and whers
appropriate experiise is avanable for
definitive repair. For example, the
protocol for reimplantation of
severed parts needs to be undersiood
so thar inappropriate raizrral is
avorded.
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