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Halovest Treatment in Traumatic Cervical
Spine Injury

M Razak, MS Ortho, T Basir, MD, Y Hyzan, MD, and Z Johari DN, Department of Orthopaedic and
Traumatology, Universiti Kebangsaan Malaysia, Hospital Kuala Lumpur

Introduction

The use of the halo apparatus for preoperative immobi-
lization of the cervical spine was first described by Perry
and Nickel in 1959 (Chan et al., 1983). Since that time,
halo immobilization has been adapted to other
situations and became a commonly used non-surgical
alternative for the treatment of cervical spine injury
(Cooper et at, 1979; Lind et al, 1988). Since then, there
have been several reports in the literature of the efficacy
of the halovest apparatus in the treatment of cervical
spine injury and the method is now used all over the
world. However, the use of halovest in this country is
quite new and there is no local report in this method of
treatment.

The purpose of this paper is to report our early
experience with the use of the halovest in Orthopaedic
and Traumatology Department,
Hospital.

Kuala Lumpur

Material and Methods

This is a cross-sectional study conducted from June
1993 to September 1996. The cases that included in
this study are those patients with traumatic cervical
spine injury treated with halovest. The indications for
halovest application are unstable cervical spine fracture
who are neurologically intact or who had suffered from
incomplete cord damage with preservation of trunk
sensation. The majority of patients with unstable
cervical spine fractures were initially treated wich skull
traction, using crutch field tongs. Once pulmonary and
bowel functions were satisfactory, skull traction was
removed and halovest was applied. Halovest were fixed
under local anesthesia with or without sedation. Post
halovest application radiographs were taken to ensure
the reduction achieved by traction was maintained.
Neurological assessment also performed before and after
the application of halovest. The halovest were applied
for about 6 to 12 weeks. The decision to remove the
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halovest was made on the basis of plain radiograph with
the evidence of union, pain free or minimal pain on the
neck, the presence of neurological improvement and in
cases with subluxation without fracture, the halovest
was removed when ligament healing has occurred. After
halo removal, flexion-extension films were obtained to
confirm stability. The patients were followed-up 3
weeks for the first months, then 3 to 6 monthly. The
patients’ follow-up range from 3 months to 2 year and 8
montchs with an average of 1.4 years.

Results

There were 33 patients all together. Forty-four were
male and nine female. They ranged from 17 to 62 years,
with the average age of 33.1 years. About 40 percent of
patients came from young productive group of 20 to 30

years.

The main causes of trauma were motor vehicle accident
(Figure 1). The others were fall from height, fall at
home, fall into drain, hit by falling object and assaulted
cases. In the case of motor vehicle accidents, the motor-
cycle tops the list of the vehicle involved. It contributes
60 percent of the cases.

Table |
Types of Upper Cervical
Spine Injuries and Union Rate

Others
Fall at home 9%
8%
Fall from
height
11%

Motorvehicle
accident
72%

No. Halovest Clin.
Period Union
(weeks) (weeks)
Jefferson fracture 5 10.6 12.2
Odontiod Fracture
- type | 0 - -
- type ll 4 8.0 11.5
- type [l 7 8.0 10.1
Hangman fracture 7 10.0 10.4
Fracture spinous ] 50 6.0
process ot C2
Fracture Body of C2 1 13.0 13.0
Average 9.1 10.5
Table I

Types of Lower Cervical
Spine Injuries* and Union Rate

Fig. 1: Mechanisms of Injury

An analysis of the fractures was made. There were 25
cases (47.2 percent) involving upper cervical spine, i.e.,
C2 and above. Majority were odontoid fractures. There
were 28 cases (52.8 percent) in lower cervical spine i.e.,
below C2 level. There were classified according to Allen
classification (1982). Most of the cases are compression
flexion and distraction flexion types of injury. The
period of halovest application and clinical union are as

No. Halovest  Clin,
Period  Union
(weeks) (weeks)
Compression
flexion (CF) 10 8.3 10.8
Distraction
flextion (DF) 11 7.3 114
Vertical
Compression [VC) 2 10.5 13.0
Compression
extension (CE] 3 6.0 6.6
Distraction
extension (DE] 2 3.5 9.5
Average 7.5 10.3

* Injuries classified according to Allen Classification.
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interesting to find that more than 60% of MVA cases
the vehicle involved were motorcycles. The males out
numbered the females by 4:1 and the incidence of
cervical spine injury was highest in the 20-30 year age
group - they are young productive human resources of
the nation, which may be affected because of prolonged
treatment and rehabilitation.

Out of 33 patients, only 18 patients had with neurolog-
ical deficits. The primary neurological deficits and the
concomitant injuries were not, on the whole, of a serious
nature. Victims with severe neurological deficits and
concomitant injuries probably died instantly and never
reached the hospital. The healing rate in this series was
96% for the patients who completed the halovest
regime period. This is comparable to other series of
patients treated with halovest (Chan et al., 1983; Cooper
et al., 1979; Esrmark and Kalen 1987) and those
treated by skull traction (Cheshire DJE, 1969 and
Frankel HL, 1969).

The length of hospital stay was increased when there
were systemic injuries, neurological deficit, or difficulty
in the reduction of subluxation. Lack of immediate
availability of the halovest sets also served to increase the

hospital stay for a considerable number of patients.

1. Allen BL, Ferguson RL, Lehmann TR and O'Brien RP :
A mechanistic classification of closed indirect fractures
and dislocations of the lower cervical spine. Spine 1982
7:1-27.

2. Chan RC, Schweigel JE and Thompson GB : Halo-
thoracic brace immobilization in 188 patients with acute
cervical spine injuries. J Neurosurg 1983; 58: 508-15.

3.  Cheshire DJE :
following the conservative treatment of fractures and
fracture-dislocation. Paraplegia, 1969; 7: 193-203.

The stability of the cervical spine

i“L\

Cloward RB : The anterior approach for removal of
ruptured cervical discs. J Neurosurg 1958; 15: 602-17.

Hospital stay in this series are comparable to others
(Cooper et al., 1979; Lind et al., 1988) and are much
better compared to previous study in this hospital
(Jamaluddin, 1987) in which the patients were treated
by Minerva jacket immobilization.

There were two cases of redislocation. One was C5/C6
unifacet fracture dislocation and posterior fusion was
performed. The other was C6/C7 unifacet fracture-
dislocation but the patient refused operation. There was
no neurological deficit. There was one case of non-union
and treated with posterior fusion. The other complica-
tions idencified were pin site infection, pin loosening,
clamp loosening and neck pain or neck stiffness.

Conclusions

The halovest treatment in cervical spine injury resulted
in high healing rate. The patients’ compliance to
treatment was good. The complications identified were
usually minor. The halovest treatment enables patient
to ambulate early and reduces hospital stay. We found
that halovest is easy to apply, safe and tolerable to most

patients.

e

N

Cooper PR, Maravilla KR, Sklar FH, Moody SF and
Clark WK : Halo immobilization of cervical spine
fractures. Indications and results. J Neurosurg 1979;
50: 603-10.

6. Crutchfield WG : Skeletal traction for dislocation of
cervical spine; report of a case. South Surg 1933; 2:

156-59.

7.  Ekong CEU, Schwarts MC, Tator CH, Rowed DW. And
Edmonds VE : Odontoid Fracture: Management with
early mobilization using the halo device. J Neurosurg.

1981; 9(6): 631-37.
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Neurological Recovery Following Posterior
Decompression of Spinal Secondaries

M Razak, AM, MS (Orth), K Sappani, MBBS, Department of Orthopaedic and Traumatology, Universiti

Kebangsaan Malaysia, Kuala Lumpur

Introduction

Malignant disease is frequently viewed as an almost fatal
illness. An associated metastatic spinal lesion adds more
pain and suffering to the patient. The skeleton is the
third most frequent site for distant metastasis following
the lung and liver (Jaffe,) 1958). Within the skeletal
system the vertebral column is most commonly
involved. Jaffe also noted that 70% of patients with
cancer had skeletal metastasis and the thoracic spine was
most often involved. Other authors too share the same
view {(Garland 1954)(Haagensen 1956) and (Fisher et al
1968)}. Constants et al (1983) reviewed 600 cases with
spinal metastasis and found that 10% of cancer patients
develop spinal metastasis with neurological manifesta-
tions. Harrington (1986) cites the spine as the most
common site for skeletal metastasis irrespective of the
primary tumour involved. The apparent rise in
incidence of neoplastic disease in the past three decades
couples with advances in diagnostic, surgical and

medical services has resulted in an increasing number of
patients, with malignant deposits in and around the
spinal cord seeking treatment (Smith 1965). With the
improved technology available to treat cancer patients
the survival will increase further and this would mean a
greater number of patients seeking treatment for spinal
metastasis.

Laminectomy for resection of a malignant spinal
extradural neoplasm was probably firstly performed by
Le Cat in 1751 (Markham 1951). Decompression has
been the standard operative intervention for patients
with progressive neurological symptoms secondary to
metastatic spinal lesions. The role of surgery in the
management of spinal metastasis continues to be
debated since current results of treatment are unsatis-
factory, (Gilbert et al 1978). Many other authors have
painted grim pictures of the outcome of surgery in
spinal metastasis (Kleinman et al 1978, Auld and
Buerman 1964.
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Table 1

Level! of vertebral metastases

Level Number
T Cervical 2
2 Upper Thoracic Ty - Ty 21
3 lower Thoracic T7 - Ty 15
4 lumbar 7
Total 45
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i1} Lymphomas, iv) Renal tumours and v) Prostate, in
that order of frequency. In the male lung cancer has

been the predominant lesion and in the female breast

Table i
Post operative results analysis depending on pre-operative groupings

Mo, of
patients

Groups by
Frankel’s Classificotion

Post operative status

improved Mo change Deteriorated

Frankel' D
Frankel’ C &
Frankel' B 17

Frankel” A 10

? 3 |
6 10 |

i2 28 3
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cancer. However, in this series the tumours noted were

as in the pr series concurred with the findings of
Nather and Bose (1982), who had high incidence of
NPC and hepatoc

ellular carcinoma of the liver. Among

1

the eleven patients with nasophary

sharyngeal carcincma there

even Ch 2, twWo K s and two Malays, In

Chi

the ethnic inese population there is a

incidence of NPS compared to the rest of the pupula—
tion. The patients with nasopharyngeal carcinoma were

in their 5th decade

younger, only two out of el

of these

of life and ma patients already had

i 18
se for a ftew y

spinal metascasis.

s before developing symptoms of

Two of these patients had no
weakness, one presented with radiculopathy and the

other

had intractable pain aot relieved by heavy
analgesics.  There were 3 | in group L, 2 in
group C, 2 in group B mrl 2 in gmmp A, by

classification of Frankel et al (]

OLOGICAL RECO

VERY FOLLOWING POSTERIOR DECOMPRESSION

Mine of the 45 patients who had decompressi

1

torny did not he

e a hist

e topathological di

agnosis of che
primary lesion. The number is rather large for a series of
45 patients. This can be explained by the fact that

tumour  tissue from  the lessions being mostly
:;acmal Ly bem‘x i‘m‘tiudm in the

In three of these

Six patlenm had carcinoma of lung.

ysis was only established after laminecto-

Most authors have cited that ¢

18 the commonest v TIINOUE 10 CAUSE Metastasis i
the male and has a predilection for upper thoracic
vertebra All these six panents had developed metastat-

ons at the mid-the

(197

1 vascular zone of the spina.l o

¢ level between

named this

ous blood supply. Therefore surgery in this area is

unlikely to produce favourable results. In this series, the

Table 1Y
Analysis of primary tumour and clinical outcome

Primary fumour

No. of cases

No. of cases improved

Prostatic Carcinoma
- Lung Cancer
NPC
Renal Cancer
Thyroid Carcinoma
Breast Carcinoma
Unknown
rel Adencearcinome
Cheek Cancer
Liver Cancer
lymphosarcoma
Hodgkins Lymphoma

er‘vical Carcinoma

6 -
11 )
3 2
1 b
{ i
b 2
9 3

Total

£
i
=4
()




SPINE

%)

as in*‘(:»]fvek_u in 809 (30/45% of case

{Livingstone KE :md

Bose K 1982 and Black

horacic se Ziment w

ie to other studies

'Wl:m:h comparal
Perrin RG 1978, Nather A aﬁd
1983).

15 patients had carcinoma of the breast a

the primary tumour and all the patients were fernales. In

1

the female patients it is the commonest tumour to
produce spinal metastasis (Black 1979, Gilbert et at
1978, Sundar

diagnosis had been establ

In all six patients the

d before

a et al 1985

J

decomuoressive

Was

In one of the patients

radiological sclerosis of the whole of the body of T
vertebra with complete block on myelogram at the same
level, whereas
lyi

CoOMpression rracture and lwm\ of

n ::i.norhe” patient there was extensive

Three out of 45 patients had renal carcinoma. The ages
of these patients were 54 years, 59 years and 64 years.
The man agec 1 59 also had lycc secondaries in vhe upper
al fre

rtebra with

Lihm\ anﬁ cs.

dwide; ca

th parholo

There was ev M“rh e of lytic lesion of Ly ve
loss of height of the body of vertebra and narrowing of

ral ﬂmuqh the

ace between Lo ﬂ,}’jld L/

interverteb

rient has 1

tively, the block was part

E—k;wevc—:r, there was some evidence of impingment of the

spinal canal due to instability of the body at L3 vetebra.

in 81% (38/43) of

a consistent fearure

Back pain was

patients is concours with the findings of other

authors. 12/45) of patients presented with some
degree of weakness in the lower limbs. The main reason
for orthopaedic referral for tumour metastasis in the
SpLOe appears to be & Mac

(1973)

wdergone posterior decor

weakness, As stated by Hall

poor results in some patients who had

npression laminector
be due to the late referral rather than the procedure or

the technique employed. Only 27% improved after

surgery and this poor Jesulw have been noted alse by

re (Auld & Buerman 1964, Githert er al,

Conclusions

There is 2n apparent rise in incidence of mmour

1,
i

spine in che past three

metastasis in the

Survival of patients with malignant ase will irnicreas

with advancement of cancer therapeutics. Therefore

patients with tumour metastasis in the spine have to be

adequately diagnosed and to malntain

improve quality of lite. Early referral and surg

ind to g

been f C

beneficial to inform the general practitioners, of the

need for early referral and surgery. Haematological
, b

ent of TLMUuOr metast

not been

[y

315 in the spine

t

iographs, meylo s and orher special invest

tions such as computed tomography and MRI would
contribute to determine the exact location of the tumour

aid the type of susgery required for the patient.

Thari

the tumour tissu

ON SULery, it 18 important to ob

e for histopathological examination to
establish a diagnosis, as this would be useful to plan
furth

er treatment and in assessing the progne

survivabilicy of the patient. SN CLLOUL
sensitive, radiation therapy or chemotherapy should be
the keystone of treatment and surgery should be
reserved only for those with spinal instability or with
d.  When the

n to be radic resistane or res

bony impingement of the spinal

CLLMOTE 1S PI

“hemotheraphy much consideration should be given to

early surgical intervention so that 1

the patient can be

treated early before irreversible neurological damage has

I

tak Posterior

en pfﬁt@. laminectomy is acceptab

ne if the tumour is sitvated posteriorly whereas

when the

> LR 1 anteriorly {(which 1s mos
often) anterior spinal surgery must be considered. A

relatively poor clinical resules in this series is due to

srior instrumnentation during the

labilicy of pc

4

ts it has become

d of the study. From 1990 cnwera

s policy of the authors to instrument the spine (+/- boge

grafting) following extensive laminectomy. Anterior
spinal surgery with excision of the tumorous vertebrae
and £econstruction

stability for the spine and reduces the dose of radiation

with methyl methacrylate provides

required for treatment. However, aot every patient with

tumour metastasis in the spine ne t_ds surgery as those
who are not expected to have a life expectancy of more

than four months should not be subjected to such major
smgemf Similacly in those with evidence of extensive
disseminated metastasis surgery should not be
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performed. Surgery for tumour metastasis in the spine
is only uncommonly indicated, occasionally patients
have controllable local spinal effects that because of
anticipated prolonged survival warrant aggressive
palliation. Attempts at anterior or posterior decompres-

sion carry with them risks of serious complications
including worsening of the neurological state, lose of
stability and other probléms to which systemically
debilitated individuals are susceptible. The availability
of an operation is not an indication for performing it.
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The Surgical Outcome of Degenerative

Lumbar Spinal Stenosis

M A Razak, MS (Orth), K P Ong, MBBS, Y Hyzan, MS (Orth), Department of Orthopaedics and
Traumatology, National University of Malaysia, Kuala Lumpur

Introduction

Degenerative lumbar spinal stenosis is one of the
commonest cause of low back and lower extremity
discomfort and disability in elderly patients. It is being
diagnosed more recently because of
widespread use of sophisticated non-invasive imaging
techniques.

frequently

It is defined as a narrowing of the
osteoligamentous vertebral canal and/or the interverte-
bral foramina causing compression of the theca sac
and/or caudal nerve roots; at a single vertebral level,
narrowing may affect the whole canal of part of it
(Postacchini, 1996). Non-operative treatment with
corset, anti-inflammatory medication, physiotherapy
and epidural injections of corticosteroids may occasion-
ally relieve the symptoms. Generally, conservative
treatment is advocated in patients with mild to

moderate symptoms of in cases with poor general

12

conditions (Johnsson et al, 1992, Wiltse et al, 1976).
Once the patient has severe symptoms from spinal
stenosis, surgery seems to be the only solution.
Johnsson et al. (1991) suggested expectant observation
may be an alternative to surgical treatment as in his
study of the natural course of lumbar spinal stenosis in
32 untreated patients, he noted that symptoms in 70%
of the cases were unchanged, 15% showed improve-
ment, and 15% worsened. However, decompressive
surgery as a treatment modality has been given a
satisfactory result in most of the patients as supported
by the literature review (Surin et at, 1982, Hall et at,
1985, Johnson et al, 1991, Katz et al, 1991, Turner et
al, 1992. Jonsson et at, 1994, Atlas et al, 1996, Katz et
al, 1996). There are studies reported that surgery is
more superior than conservative treatment (Atlas et al,

1996 Johnson, 1991)
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A meta-analysis of seventy-four journal arricles was

undercaken by Turner et al to determirie

the
ef '"ects of surgery for lumbar spmal stenosis on pain and
rhmhmty and they found that on average, 64% of

Hy were reported to have good-
M Katz et 1

ate in their asse

mbht}“ﬂght patients who were treated surgically for
lumbar spinal stenosis. Bo Jonsson et al. (1994) claimed
parients

OHDSI0N

ies of 46

to have 619 exceilent result in his ser

treated surgically for lumbar spinal stenosis.
et al (1991) in their another study aitempted to P?m“ﬂpm’f’,
surgical management of
lumbar spinal stenosis and he found that 60% of those
treated surgically and 3

k

compare the one year outcormes Df 543

the z‘f:sults of surgical and non-

3% of the untreared patients felt

1996Y in their study to

erter,  Sreven | Arlas et al (

i

&
cated patients lumbar spinal stenosis reported that

cically treared and
ur

28% of non-surgically and 55 % of surgically treated

patients had definite improvement in their pred

o5

ctive study was undertaken

symptoms. A ¢ to

assess the resules of surgical treatinienr in patients with

&

degenerative lumbar spinal ste

nosis

1992 and August 1996 in the biggest referral centre in
Malaysia, i.e. Hospi

between January

tal Kuala Lumpur.

Moterial and Methods

The patients who have decompressive surgery done for
deg

erative lumbar spinal stenosis ar General Hospita

Kuala Lumpur becween January 1992 and August 1
were reviewed. The diagnosis of degenerative s

finical features and
confirmed by radiographic findings.

z:oﬂﬁrmation wa

stenosis was made based on the ¢

Was
Radiographic

S | - c
eviaence of

s established by central or

central-lateral co

ina by

gl

mpression of the spinal cord or cauc n]

€ 3 ‘dis:»:';re cative lesion of the

facet

disc, or ligamentum f1

avum on myelogram, conputec
tomographic scans with or without myelogram or
The overall assessment

magnetic resonance imaging.

wes based on the subjective assessrnent of the patients,

The following categories were unsed in aw%sm;v the

51 :: cal outcome of the patie his study (Surio et
1982).

1 e and had

13

OF DEGENERATIVE LUMBAR SPINAL STENOSIS

2. Good: The patient has resumed normal activities
but may occasionally after heavy work ha‘ve
recurrent leg or back pain.
because of pers
pain symptoms but non-incapacitating.
4. Poor: The patient is frankly disabled; symptoms
have not been reduced at all by surg

All the patients in this scudy were contacted by phone
calls or mail and each of them was asked regarding the

results based on their own assessment following

t} four points scale mentioned. The surgicai
outcomes were assessed at least 6 months after decom-

pressive surgery. The average follow-up period was 15
months.

Resuirs

Patients

Tl here was a total of 25 patients

presented with
i stenosis and

lumbar

- pert e Were sever:

and eighteen fe The IMalay constiruted
majority of the cases (48%), followed by the Chinese
(32%), Indian (16%), and foreigner (4%). At the time

of surgery, the age range of the patients was 33 to 64

age
apt

years old with standaid

years old. The mean

of the patients was fifty one

deviarion of 9243, Of the 25

patients, only one was claiming medico-legal
compensation.

Chinieal Symploms

Spinal claudication was present in all the pati

Twenty-three (92%) of them has associated low back
pain.

in 13 of

e bilateral in 12

The symptoms T and unilateral

the patiepts. None of them has bowel or
der dysfu

mnction due to spinal scenosis, 16 patients
piained of subjective numbness and 14 have
sub]ective weakness.

of the

Radicular pain was present in 18
patients. Tﬁe average duration of presenting
1 is 4.6 years T

- the preoperative symptons is based on the

b=

2 months ¢

nge 20 years).



SPINE

4

claudications distance: 100 metres as severe, 100 to 500

metres as moderate and 500 mecres as mild. 9 patients
had severe pain, moderate in 14 of them, and mild in the
remaining 2.

Radiographic Findings

Preoperative radiographic evaluation consi:
myelography (n=4), computed tomography alone (n=1),
computed tomography with myelography (n=11), and
magnetic  £esonaince 1

tmagi (n=11). A plain

oatients had
-

spondylolisthesis of grade 1 to 2. Two
patients had lumbar scoliosis.

aph waz obtained in 2

o

radiogra Parients.

degenerarive
Both central and lateral
stenosis were noted radiologically in 15 of the pmentq

central stenosis only in 6, and lateral scenosis only in 4

The ¢mmﬁ'sif=; WELE di@cﬁi’"ﬂ@md among dn ievels as

2 L3/L4, 4 LA/, 16 ]

follows: L2/L3,

Indication for Surgery

The main indications fos
claudicati i
(n=23) and i , L5
standing endurance in spite of adequate conservative
treatment {n=13).

Table |

Preoperative Symptoms

of

Operative Procedures

The types of surgery consist of laminectomy (n=15),

laminotomy (n=10), laminoplasty (n=1). 5 patients had
disectomy  done in addition to laminectomy, one
patient had both
differ
ci.mecmmy and

and laminectomy done at

1t level in same surgery, and one patien: had
foraminotomy

{
combined  with
laminotomy.

Of these 25 patients, 19 had single level of decorapres-

siont and 6 patients had two levels of decomy

A
o

e of the patients with two levels of decornp
had fusion done at the same time. Unly one patient was
operated for second time. Fusion using autogenous
bone graft from the iliac bone v

all of them had

spondylolisthesis.
patients, two demonstrated lumbar inst ablrrt" prior to

surgery. Instrumentation using Socon pedicular screws
system were done in two patients and both of them had
grade 2 spondylolisthesis.  The commonest intra-

\,«{,LIHUV(, fmdm include ligamental hy 1§

saeulely
tes
patients had multlple dilated ep1dura1 veins, 2 paments
had nerve roots adhered to the
flavam.  The

ost-operatively was

swwhy with osteop

cion was ﬂuud in 12 patients

acets and liga
duz:a.ti@n of stay in ho
.3 days {rang 41 days)

&

Surgical Results

Preoperative Symptoms Percentage » _
Of these 2 claimed to have
wdication 100%
L@w Back Pain 999 0 ' Table
, o e Relahonsh;? between type of surgery
Radicular Pain 72% and results of surgery
_ Type of Surgery Rssuits of surgery
. ”ﬁ"m%ﬁ% LI Excellent Fair
ypes or stenosis + Good + Poor
Types of Stenosis Percentage Laminectomy 8153% 7147%
Central and Lateral Stenosis 60% Laminofomy 5(50%) 550%]
H e)
Central Stenosis only 24% Laminoplasty 1{100%) 0
, Chammele o 1A . o —
Lateral Stenosis only 16% Totel percentage 549 46,
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eleven (44

(329) reported fair,

excellent resules, had good results, eighy

and two (892} judged their
treatment as poor with lictle or no use.

Complications

Mo anaesthetic, cardiovascular, or thromboembolic

complications were seen in this study. 4 patients had

recurrent claudication of various degrees and 3 reported
worsening of low back pain. Of these 3 patients, one

demaonsirated localised arachnoiditis in postop

magnetic resonance irmaging, two had fumbar instabili
ty which were not documented preoperatively (one of

them had grade 2 spondylolisthesis L4/L5).

with localised arachnoiditis wa

Patient

treated with ultrasound

and she had ,\,)Hm«dﬁd very well to o

i

ment.

icial would infection manifested as stitch abscess
occurred in one patient of which had resolved with

removal of stitches and dressing. One patient had 14

nerve root avulsion and dura torn during che
decompressive laminectomy, torn dura was repaired and

she had only minimal sensory lost at L4 perve root

distribution pest-operatively.

Table IV

o

Complications of Surgery

@

Complication No. of patients

B

Recurrent Claudication

[

Localised Arachneiditis 2
Lumbar Instability 2
Superficial Wound Infection 1

[4 Nerve Root Avulsion
and Torn Dura ]

Factors that may influence the oulcomes of
surgery

rht effect the results of
A

f"’ﬁfom} inal stenosis.

RATIVE LUMBAR SPINAL STENOSIS

Table V
Relationship between occupation
and results of surgery

Resulis of surgery
Excellent  Fair

+ Good + Poor
OCCUPATION
Heavy + Moderate 10 3

Corractive Factor = 2.0025

The probability (p) is 0.05. The results are shown in the

following tables.

The type of work the patients did preoperatively bas no

ite relationship with the outcome of surgery.

Table Vi
Relationship between associated
low backache and results of surgery

Resulis of surgery
Em;@%ﬁw@ Fair
+ Good + Poor

i
()
e

P=0.5725. Continuity Corrective Factor = 3.025

All the patients who did not have lsmciated low

backache have good to excellent resule, this sugge

that low backache may worsen the ourcome Qf surgery.
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Table Vi
Relationship between number of level of
decompression and result of surgery

Results of surgery

Excellent  Fair
+ Good + Poor
LEVEL OF DECO!
Single 8 7

Continuiy Corrective Factor = 0.007

vel of deco

the resuit of s

The number of le 1pression has no significant

relationship wich surgery.

Table Vil
Fusion and results of surgery

Results of surgery

Excellent Fair
+ Good + Poor
FUSIOM
Yas 4 0
No 10 11

P=0.1661

. Continvify Correcfive Factor = 1.918

All four parients who have fusion done during surgery

have good to excellent resules, this may indicate that

fusion can improve the outcome of surgery.

5 who have instrumentation done duri
ults, |
instrumentation may improve the outcome of

rood to excellent rest chis su

surgery.

16

Table X

instrumeniation and results of surgery

Results of surgery

Excellent  Fair
+ Good  + Poor
INSTRUMENTATION
Yas ) .
INo 1 .

P= 05725 Continui

ity Corrective F

Table X
Relationship between lumbar
scoliosis and results of surgery

Resulis of surgery

Excellent Fair
+ Good + Poor
Yes 0 2

o]

No 15 8

) oy £y v ~

P = (0.2922. Continuity Corrective Fagtor = 1. 11

None of the 1@ iemes with lambar scoliosis have
excellent to good resule, this may suggese that the

presence of lumbar scoliosis may worsened the outcome
of surgery. Both patients with lumbar scolicsis have

and

decompressive surgery done without fusien

INSCIUMEentarion,

Discussions

In contrasc to other studies (Porter, 1993,

females with degenerative lumbar spinal stenosis are
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common thain males in this
~due to the
expectancy and they are the la 1 in this
country. About 40% of the patients are above 56 years
old and CO

mare

chat

racts

0 years old have

satients above 6

good o exceller v patients withstoo
bamibar spine st very well and should noc be denied
surgical treatment. (Jonsson Stromqvist, 1994.

Wiltse et al, 1976).

findings of imaging and the correct level of stenosis was

‘mined bef any surger The

wo level compre

et al., has gained a lot of popularity and is
accepted by many surgeons currently (Porter and Ward,
1992. 1993).  This hypoth
the experiment done on porcine
maker and Rydevile (199

that a single level central spic

Porter, further

ted by
iina model by O
{1993) noted

stenosis does not produce neurogenic claudication, as

1esis was

SUEDRO cauda

does a single level of the lateral recess

STEOS] 1l ca

s. It may cause a st

and

ving and inflarnmation of the nerve roo:

root entrs bur not claudic

INENt  pain,

Patients with neurogenic claudicacion generally have
1, 1993, Porter 4 ﬁd

vay be two i

two or more levels of stenosis (Jor
93). 11

central canal, and a more distal rc 108
former tends to give bilateral Liaudlcauon and the

one leg ( Prm er and Ward, 1992

latter claudication in

Levw back pain is a common associared symptom in

degenerative lurabar spinal stenosis, most of the pacients
had it even before the neurogenic
This

meta-analysie

clauucation appeared.
with Turner et al’s
The

dve changes in

finding is consistent
of the lit

due to the de

erature (1992). low back
may be

that

the

has occcucred ong before the SCeNos

causes the neurogenic claudication, and is the most
unpredictable improved after surgery (Stanley, 1980).

It this series, the surgi

cal outcomes are less satist:

ACTOLrY

among patients with associated low backache.

ICAL OUT
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COME

AN

£ OF DEGENERATIVE L

UMBAR SPINAL STENOSIS

A

b

the

t the patients, ﬁhis may be d‘u'c to concurrent
disc herniation which was a common findings
intra-ol (1990) demon-

ASYMPLOnALic

peratively. H

O ETE

(WAL

;, Boden et at,

strai ar by 60 v of age, 309 of

sared disc.

subjects have a he

CT myelogram and MRI are the commonest imaging
meth

rinal stenosis and most of

1s used to diagnose s

with
d

fiodings are  consistent Intraope

Modic et al. 6y noted that there was &

,
Lo

agreement between and surgical findings; and
89.4% agreement when CT and myelography were used

jointly.

The limitation in CT include relatively high

21
i

in a detailed tion of

detal (1

daose of radiation involved

the

examina
lorabar spine. Wi

1) noted that 3¢

ot an asymptomatic population undergoing limived C
scan were found to have a significant abnormality in the

lumbar spine.

cesonance imaging is & harmle 0111

140 Brovi

tiplanar method of imaging e an effective
The coronal and
apable of demonstrating reduction

of epidural fat in the lateral rec

demonstration of the dural sac.
parasagital views are ¢
thar
1964},

concluded that

SUZEEsEs oot
al, et at.
9y ¢ MET and
contrast CT are comparable in their abilities to demon-
strate spinal stenosis, and MRI is more sensitive in

trating disc i 4

Schn Pbe 1

ssion (Crawshaw et

hnebel et al |

"u

, the abmﬁurmmhtnﬁ&: on 1’~.!U:<J

Howres

correlared with age and any clinical si
before operative treatment is giv
asymptomatic patients who are sixty years old or older
had abnormal MRI 1990). Boch
e CT and MREI can be "'lS‘Ed as complementary scudy in

s
dl” TN 1 ng 'Spiﬂiﬁ],

'MIHDL‘

A,

the

and the combir

CTa 8 ste as those of CT myelog
(Mod1c et al, 1986).
The patient’s quality of life remain the key determis

when consider

deciding

o 2l interventcion

sl

The commonest indications for
surgery are disabhng pain with failed conservative
treatment.  Progressive and
disturbas solute indication
fe

wealkness sphincter

are oft

o wiewed as an al

i Spmﬂl decompression (Mivon, 195
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Laminotomy or se

was
first
affects

clective decompressive surgery

done by "ma;‘?;ied undercucting the facets was
1981). The stenosis

only the motion segment and the canal dilates above and

o ¥

introduced by Getty et al. (

below this to its normal dimension, therefore there is no

total laminectomy in the ﬂ!“ﬂ"li‘lt‘, ok the
1993).

stenosis when

indication fora

oatients (Nixon, Lami red for

ortomy is pre

degenerative the stenosis is rnéfd or

moderate, particularly if excision of disc has been
1996).

planned (Postacchini, The major advant

the laminoromy s to reduce the bone removal and

concern for postoperative spinal stability (Stan!

1996). The s

the
attached interspinous and subraspinous hgaments and

FPostacchini,

pINOUS  Proc with

the pedicles are preserved to maintain the lumbar spinal

stability. However, in a laminotomy enough b(_mﬁ must
fult

visualization at the level of pedicle as the nerve roots are
often tight when it exits below the pedicle.

be removed over the nerve root o permit

MINeCtOmY

y is usually the method of choice ia severe

spinal stencsis and it pr more effective neural

decompression {Postacchini, '1996}. This technique is

more extensive than laminotomy and consists of

removing the spinous process, ligamentum flavam, and

the lamina until the pedicle

can been seen. The
nterspinous and surpraspinons ligaments are removed

by this techuique, therefore che spinal stability may be

affected.

there
is no significant correlation berweea the 11‘&1mber of level

In contrast to the study done by Katz er al. (1991),

of decompression and the resules of surgery in this study.
of good to excellent result
and is slightly better than laminotomy. The result of
laminotomy in this study is compatible with Getty et

al’s study (1981).

Laminectomy produced 5

Among 6 patients who have degenerative spor

lylolis-
thesm of grade 1 to 2 presented with symptoms of spinal
stenosis, 4 of
suwery done at the same settimg and all of them have

them have fusion and decompressive

orwitz et al. (1991) noted

and

rith degmerm ve spondylolisthesis
spinal stenosis
done demonst

who had had decompression and fusion
rated better symptoms relief f‘Han those
1. (1996)

: tena&i:‘; with

who had had decompression alone

also reported that in lumba:

18

instability, pa
showed

it treated by decompression and

1L
4Dy

better vesults than
and there is no increased medical
in elderly patients treated with short

Tsion

those treate

decompression alone
complications
segment fusion

;3,.L {19

fusion s

¢ decompression. In contrast,

m o et

3) found that for older patients, lumbar

associated

with greater postoperative
morbidity, mortality and in-hospital resources than

spinal surgery performed without fusion.

The incidence of po e pest

£

infections correlate

the

procedure. Laminotomy and disc k of
infection of less than 1%. Spinal fusion performed

without instrumentation has infection rates of 1 ¢

TOMY CArries a ris

»0

and surgery with rumentation are associated vv’ﬂ:h a

!

Aassie et al, 19

rate of 6% or more {}

One of the patients without fusion done demonstrated
lumbar spinal instability that may account for this
persiscent low  backac
with no preoperative spondlylolisch

e postoperatively.

m‘l‘;rmhstheam

postoperative sponc
nsson, 1993).

been reported (Jor

}:JOaLopemtwe s}oudy—
lolisthesis may occur in as much as 20% of patients who

have acquired degenerative spinal stenosis (Spengle

al, Degenerative spondylolisthesis impli
the facet joints of a motion segment and the supporting

capsular ligaments are compromised. Decompressive

surgery further destabilises the weakened segment a
causes 2

significant postoperative progressive olisi h 518

which was assccisted with a poor surgical resules

(Herkowitz and Kutz, 1991).  Both patients with

1

Iumbar scoliosis associated with spinal stenosis have fair

and poor results, this suggests that the presence of

lumbar scoliosis may worsen the outcome of surgery.

hesion of the nerve root to tisss facer jotnts and

nentum flavaum was noted in 2 patients, this may

account for the accidental dural tear and nerve root
tients. The dural

of the

av umgﬂ that was seen in one of the 1

dura is

! ing INstrume T, I i

LEHE il ¥ 7}. 38 3 TN TaiNah] & dl ') ir i'ﬁ“fﬁ'
specilailly o whent tnere is presence o aanesion in e

spinal canal with severe spinal stenosis or in re-operated

spine. It can cause the formation of a cerebrospinal fluid
fistula with increased risk of meningitis or a
subarachroid cyst if watertight closure is not achieved
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Special care has to be taken and it is advisable to use
headlight and some form of magnification during
decompressive surgery so that neurologic complications
can be minimised. Young et at (1988) reported a low
incidence of dural tears of 9% with the
technique.

microsurgical

The possible reasons for persistent pain that were seen in
7 patients include lumbar instability, local arachnoidi-
tis, extradural fibrosis, inadequate decompression, nerve
root injury, secondary spinal stenosis and symptomatic
arthritis of the facet joint. Arachnoiditis is an inflam-
mation of the pia-arachnoid membrane surrounding the
spinal cord or cauda equina. The possible predisposing
factors include lumbar spine surgery, previous injection
of oil-based contrast material and postoperative
infection (Carroll et al, 1992). It often causes back and
leg pain after one to six months duration. CT
myelogram and MRI enhanced by gadolinium-DPTA
can be used to diagnosed arachnoiditis accurately. Ross
et al. (1992) reported 96% accuracy in differentiating
scar from disc by contrast MRI.

The results from the present study concerning spinal
stenosis are in accordance with those from literature
review. (Surin et al, 1992. Hall et at, 1985. Johnsson et
al, 1991. Katz et al, 1991. Turner et al, 1992. Johnsson

et al, 1994, Atlas et al, 1996. Katz et al, 1996).
Decompressive surgery offers 60% of good to excellent
results in degenerative lumbar spinal stenosis in this
series. Ninety two percent of the patients had severe to
moderate symptoms before surgery and almost all of
them had been treated with adequate conservativel
treatment before surgery is considered. The relative low
rate of excellent outcomes in this study has several
possible reasons.  Firstcly, classification of the results in
this study are based solely on the grading made by the
patients which is very subjective. Secondly, most of the
patients are elderly and they are more likely to have
co-morbid conditions that affect surgical outcomes.

Conclusions

From this study, it can be concluded that decompressive
surgery offers satisfactory results in patients with
moderate to severe spinal stenosis in short term follow-
up. Age should not be the contraindications for surgery
as most of the elderly patients can have symptom relief
after surgery. Low back pain is commonly associated
with degenerative spinal stenosis and it may worsen the
outcome of surgery. Besides decompressive surgery,

fusion is recommended for patients who have spondy-

lolisthesis and lumbar scoliosis preoperatively.
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TRAUMA

Conservative Management of Femoral Shaft

Fractures in Children

T Moses, MS Orth, K L Pan, MS Orth, M Razak, MS Orth, Department of Orthopaedics, Faculty of

Medicine, Universiti Kebangsaan Malaysia, Kuala Lumpur

Introduction

For more than a century the fracture of the femoral shaft
in childhood has been a subject of numerous clinical,
experimental and bio-mechanical studies. Bryant’s
(1885) method of treatment by vertical traction is still
considered as a major contribution, although its
application has been restricted to the younger age
Today, the standard

treatment includes various forms of traction, immediate

groups for the last 25 vyears.

or subsequent hip spica, cast bracing and rarely,
operative treatment. Treatment controversies have
increased as a result of the wider treatment options now
available. New trends are being set by improved
operative techniques, changes in the economics of
patient care and reduced patient tolerance of minor

residual deformity.

This study reviews 32 patients in whom both the
alignment and length are controlled ucilizing che
principle of skin traction followed by hip spica. It aims
to affirm that conservative treatment of femoral shaft
fractures of children results in rapid union without
significant functional disability and the anticipated
overgrowth compensates for the shortening at the
fracture site.

22

Material and Methods

Forty four children with fracture of the femoral shaft
were treated at the University unit of the Kuala Lumpur
Hospital from January to December 1992. Of these, 9
patients were lost to follow-up and 3 patients were
operated upon. One was an 11 year old girl with
bilateral fracture; the other was a 9 year old boy with
proximal fracture which was comminuted and grossly
displaced. The third patient had an open grade 3C
fracture in whom a limb salvage procedure was
attempted but failed. Subsequently he underwent an
above knee amputation. Thus, 32 patients were

available for the study.

All these patients were treated initially with a short
period of skin traction on a Thomas’ splint. Traction
was carefully monitored to avoid excessive angulatioh at
the fracture site and to give an overlap of not more than
2 cm. This was confirmed by portable radiographs that
were taken regularly while the patient was maintained
on traction. The traction was maintained until the
fracture had sufficient stabilicy. This was judged by the
absence of pain at the fracture site clinically and the
appearance of early callus radiologically. A hip spica was

then applied. The patients were followed up to an

;

{



CONSERVATIVE

average of 15 moaths after .E;.n.j'uryz The hospital records

and radiographs were then reviewed.  Infi

gathered include the age, gender, mechammﬂ of injury,
associated injuries, fracture type and location and any
iated complications; limitac

1 vup)

as

S 0» cLLUV»‘H presence

racge of motion and limb length ir

Results

=d from 7 to 12
All

41~][“

'y two patients whose

ages ral

vears with an ave

ge of 7 years wese followed u.[m
had unilateral fractures. Twenty-four were male.
‘tfafnc
accidents, 4 school accidents, 1 sports injury (soccer) and

Assaciared

3 Clma:«ci abrlc miml inj

were 7 home accidents, three bicycle injuries, 18

included 6

‘ound m;x iy injuries

<ﬂmu head uries, one

had proximal third P

f

ractures

ures; There were 3

4

spiral fracour

o

L’

accures,

oblique fractuges and 5

fractures.

was 17 ¢
The parient wich 1 ’, day’

The average duration of tractior days

(range

12-30 days). s traction was a 4

year old girl who had a minimally displaced f ,
3G had
concurrent marked post concussion syndrome and fac1al
lacerations

whereas the patient with day’s craction

that "'qnued (ECONSIIuCtive  pro:

-

Skin traction on @ Thomas spline was used. One patien

T :z O3

LL\, Vi

oped allergy ro the elas

letal
traction. Three patients developed pressure blisters due

had to be converted t a pvrmmal tibial ske

to the Thomas’ splint ring. Tt ttled with a change
of size of the ring and {lavine ings. Dwuration of
hospitalisacion varied from 14 to 30 days, aver 22

ge duration of casting was 4

50 days). Toral duration of

tracrion and casting) averaged
vs). There

telescoping of the fracture fragments in the spica. The

ﬁral

4G days (3

da was no case of further amguhti@n or
spica cast was applied just above the medial and lat

malleolus.

This prevented the child from pre
foot against the bottom of the cast which could cause

]
(%)

s
§
L‘w
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\

F FEMORAL SHAFT FRACTURES

e fracture fragments. At the follow

o up
“m"zic cl ] ‘Lhen were noied to have broken their case ar

the hip joint. All that was required was to reinforce the

cast at this juncture. No new cast was required. The

he alignment off che

break in hip spica did nor affect tf

fracture. There were no refractures afrer removal of the

spice cast. There were no instances of vascular impals

ment, pressure neuropathy or pressure sores due to the
cast.

at

The fin

T

assessmens was donme ar an average of 19

-

iy

{range 12-20 manths) after injury. Clinically, all

the par free, able squat and v
attending school with no difficulw All had full flexion

of the hip joint.

vere

Arients were pmw £o

logically, the valgus

va ’mmnz tion

compared with that ar the time @Jr casting had decreased

in all fractures. Twenty-seven patients had angulation

than 5 degrees. Five patients had angulation of

6-10 degrees (Table I). In the AP plane, no patient had

culation of more than 10 degrees and most had
lation of less than 3 deér" 50 In the
ancerior angularicn noted at the proximal third did not

remodel very much (Table IT). Leg ncies

eg length discrepa
At the time of cast

ts had more than 2 cm of overlap.

were measured clinically.
application, 9 pati

Another 5 patients had 1 to 2 cm of overlap.
rerpal ients had 1 cm or less of overlap. At

the final assessment, 5 patients with proximal chird

fractures and 1 patient with mid-shaft fracture had more
than 2 cm of shortening. The average overgrowth at

&
{Table I11).

final assessment was 7 m

FES

The average time for clinical union, defined as the time

taken for the fracture to become solid and the patients to

be able to walk without support, was 7.5 weeks.

Discussion

Femoral shaft fractures in children, unlike those in
are gemralg be
. The ceas

clﬁlayed Or ROM-UNIon I8 extr

adul CS, er treated by non-operative

ons are that fractures in children heal

mely uncommaon

ect alignment is unnecessary because of the good
remodelling power. Operative treatment is still indicat-
in specific situati

such as polytranma or fr

wcture

severe head injury, or in hyperkipetic
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VTN

Glenn et al' (1973) in reviewing children with fr
that

treatment was much more satisfactory in the non-

acture

femur with head injury srvates nOn-Operative

spastic group than in the patients with excessive
muscular movements, clonus and seizures.

Tl } s S i %‘ iHearion | s} r,wjf orowWino
Barly bip spica imrmobilisation has had growing

popularity as a method of treatment in the past two
decades.  This was mainly to reduce the stay in the
hospital and thus reduce the cost of treatment of these

121976

patients, The long term study by Irani et 2

3 of

imroediace hip spica sreatment in 79 children indicated

generally good resules, with anterior angulation less
than 30 degrees and lateral/medial angulation less than
10 degrees, which can be corrected eventually, as well as
which be i

cm of oversiding, corrected |
overgrowth of the fernur in younger children. They also

3 a1
L Can

state that this did not result in residual skeleral

detormity or joint stiffness.

W erkeals3
Verbeek

(1976) and Vijlanto® (1975) also agree that less
will

thare 30 degrees of angulstion rento

Table |
Varus/Valgus Angular Deformity and Site of Fracture

Angular deformity |

{Warus/Valgus)
{No. of patients)

Site of Fracture <5 deg.

6 - 10 deg.

11 -12 deg.

CF FA CF FA CF FA CF EA
Proxima third {10 pts) 5 8 4 2 | - - -
Middle third {17 pts) 10 15 6 2 1 - - -

Distal third (5 pts) 2 4
PIs|

iy

Fom

o~
§

CF: at the time of cast fitting
FA: at the time of final assessments

Table
Anterior/Posterior Angular Deformity and Site of Fracture

i
t

Angular deformity Nmm/\lalgus}

,‘ﬁm

{No. of patie

<5 deg,
CF FA

Gite of Fracture

6 - 10 deg.

CF

T =12 deg.

FA FA

2 3
9
Distal third (3) p?s) 1

2

2 3 2
5 'a : -
2 2 - . -

CF: ot the time of cast fifing
FA: at the fime of final assessments
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factorily.  However, in the series by Irani et al.
{(1976) shortening occurred.
Staheli and Sheridan * (1977), also reported satisfactory
results in early hip spica treatment. McCollough et al ©

d apy
fesnoral shaft fracoures. They con

5at1s

), some cases of signifs

plicarion of functional

that bracing for the femoral fracture had limitations.
g

In this series, the patients were managed with a short

duration of consinuous traction follo Jed by ]<'14 f: Grpica

tures had ¢

application. The f

¢ in child

half weeks in children bem eent 7 to 17 years. At this
time they were able to walk independently.

A
A

problem in this se

lar deformiicy does not appear to be an iy

ies.  MNo patient had varus-valg

egrees and only
patients had anterior angulation of more than 20

z”i Lof

angulation of more than 20 e

1€

ces at the time of casting. These three patients had
i (i fractures.  All parients showed
and ar the time of final
: = than 20 degr
angulation had reduced to 15 degrees. In the other two,
the angulation reduced but remained more than 20

o0 concurs with che

1 (,)f

1976) Verbéek 1976 and Vl 1anto et fil 1975)

v following femoral fractures &

1
3
.

ten is always of great councern to parents and
‘orthopaedicts. Shortening of 1.5 - 2 cm was reported by
Henderson et al (1984), Irani et al. {1976) and Martine

1) with eatly spica tres

with early cast bracing

phencmenon of the femur has been well documenced in
the literature.

wth was found to be independent of

wex, le wl of fracture or type of njury (BEdvardsen ?
, Reynolds ' 1¢
Cul 21986 and Martinez 1991). It is also generally

agreed that the amount of overgrowth is about 10 mm.
that within three mont

Shapiro ' 1981, Clement and

of

wih was at it maximum. Lhe rate

hen d : ned significantiy raised for cwo
years and returned to normal in the femur between 50
and 60 months. Shapiro (1981) states that 80% of
ywergrowth would take place in the '
5 {1980 on the other hand

dual discrepancy in length one year afl

18 months.

any

ter the fracture

15 permmanent.

e than 20 mm occurred

¢ of

associated wit

patients.  The most important

shortening appe:

that occurred more frequently in the pijoxmml th

could be due to the larger number of patients with

Table

Relationship between si

te of fracture and overlap at fracture end

Overlap in cast and shortening at 1 year

Site of Fracture 0 - 16 narmn
Oc  Sh

10 - 20 mm w 20 mm
Oc Sh Oc¢ Sh

Proxima third {10 pts) 3 3
& thira {17 pis) 11

i
{

<

I
V '(w A

iy
Ly ]

Distal third (5 pts)

!
)
[}

CF: Overlap ot f

FA: Shortening of

Eéf
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oblique and spiral fractures at this level. The other con-
tributory factor could be the larger degree of anterior
angulation that occurred at this level. As femoral over-
growth is expected up to about 5 years post injury
(Reynolds 1981) some of these patients with more than
2 cm of shortening would probably improve with time.

L e e

We require further studies to evaluate the effect of these
compounding factors. This is a safe, simple and practi-
cal method to treat childhood femur fractures.

Complications are minimal but it is stressed that no
overdistraction should be allowed and that an overlap
should not be more than 2 cm.
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“The effect of an intact fibula and the location of Tibia fracture on fracture union”

M M Ibrahim, R Mohd, R Ruslan, Department of Orthopaedic, Hospital Universiti Sains Malaysia,

Kubang Kerian, Kelantan

Introduction

Fractures of tibia are associated with high incidents of
delayed union, non-union and malunion as reported by
many authors (Nicoll, 1964, 1974;Rolando, 1986).
Many attempts have been made to find a reliable
method of predicting fractures with a higher risk of
complications so that appropriate surgical action may be
instituted early in an attempt to reduce the overall
illness rate and the length of treatment (Oni et al, 1989;
Rolando, 1986).

It has long been contended that fractures of the lower
third of the tibia or of the junction of the lower and
middle thirds heal slowly due to relatively poor blood
supply from muscle attachments. However, Weissmann
found that the location of the fracture had no significant
effect on the time to union and several others authors
have come to the same conclusion (Johnson and Pope,
1977: Nicoll, 1969; Sarmiento et al, 1989; Weissmann
et al, 1980).

It is widely believed that tibial fractures associated with
an intact fibula are predisposed to delayed union and
non-union. But this type of fracture, most commonly
from low energy force, does not cause significant
disruption of the vascular envelope around the fracture.
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However, an intact or a prematurely united fibula tends
to hold the fracture end part, thus promoting delayed
and non-union (Clark, 1959;Burwell, 1971).

Objective

To identify factors that influences the union of closed
tibia fracture in particular reference to the status of
fibula and the location of tibial fracture.

Definition of Terms

A fracture is regarded as clinically healed when all
and
unrestricted weight bearing is allowed. The radiology
shows callus bridging the fracture line (Nicoll,
1964;0ni, 1979, Kenneth, 1987).

immobilisation aids have been discarded

Normal healing time is defined as healing within 20
weeks from the date of injury. (Nicoll, 1964; Oni, 1979,
Kenneth, 1987).

Delayed union is the term used for those fractures that
heal after 20 weeks. (Nicoll, 1964;0ni,1979, Kenneth,
1987).
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MNon-union is the term used for fractures that show no

progress towards healing at six monchs (24.42 weeks)

Non-union applies to the
fractures which will not unite w1thout curglcal

from the date of injury.

intervention and to those hw“% radmlo«'

non-union at any stage. Micoil, |
The radiological signs of non-union are a radiolucent
zone, cupping of the medullary canal and a smooth
rounded edge o

the fracture.

The cibial shafr is the as
2.5¢cm above the horizontal ar

ity and

% below tibial “%:ubf'rn

“the ankle

-icular surface of

joint.

The tibial shaft equally divided inco three parts.

The proximal fractures are those locared at che
proximal one third.
The distal fractures are those located at the distal one

third.

Middle third fractures are situated from the junction
of the proximal and middle third to the middle and
distal thirds.

Material and Methods

A retmspw tive analysis of closed tibial fractures

associared with an intact or a fractured fibula treated in

¥

Hospital University Sains Ma sia, Kubang Kerian,

nis and
x-rays were reviewed with particular references to age,
sex, location of fractures, and the association of an intact
fibula. The clin

was then studied in particular

Kelantan was carried out.  Ca

56 f»f:cords of p

or fractured -al result of the treatment

to notrmal
When
were lacking, the patients were called for
further assessment and x-rays were done whenever
Necessary.

with reference
healing speed, delayed union and non-union.
case records v

T i)
selected; those associated wich other long
bone fractures of the upper or lower limbs, spinal injury,
chest or abdominal injury were excluded so that all
selected patients were able to ambulate with crucches
and partial weight bearing as soon as possible.

5 min closed unileteral tibial

-

imise variability, only

~

fractures were
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The standard inicial treat

il was

closed manual

reduction under sedation or general anaesthesia

whenever necessary, followed by 5mmobihsa‘twﬂ in an
above knee plaster cast with the knee in 5 to 10 degrees
of flexion and the patients were allowed to bear weight

as rolerable the very next day. A Parella tendon bearing
¢ wag applied after four weeks. Some of the

o & 1 i

fractures were treated with an orthoplast functional

brace after the plaster had been removed.

The differences berween fraciures with delayed uni

011,

non-union and those healixw at normal SP(’!C&.I };m:?:zuum

wese apalysed with respect to age, location the
fractures, and the presence or absence of an intact fibula.

of the ed

of

The

in

significance par selec

armneters

the "Chi-square ’H_»;

arded as si gmtimmt.

Rasulls
From 1988 to 1992, there were 103 patients wich

unilateral closed tibial fractures associated with an intact
or a fractured fibula. Out of 103 patients,
because

23 were not
of incomplete re

rds,

failure to appear for follow-up or rvefusal of furcher

hospital treatment. A majority of these patients sought

alrernative treatment from traditional bone setters. Six

patients had primary fixation due to unacceptable
reduction.

nales)
! method described.
Fifty three patients had unilateral closed tibial fractures
associated with a fractured ﬁ!;ul’; and 21 patients had a

One
of the
fascioto

The reraining (60 males and 14

74 patients,
were initially treaved by the standard

fractured tibia with an

nrace

e Atient

developed a compa Ancerior

compartment for my was
performed and cast treatment was continued after
secondary skin closure.
The

age of the pateints ranged from

an average of 28.87 years for tibial fractures asso

with a fractured fibula and from 3 to 73 years with an
average of 30.5 years for those with an intact fibula.
Statistically, there was no significant dif]

{p>0.05).

fference berween

the two groups



The influence of the fibula on the union of tilial
fraciure

A total of 50 (67.5%) patients with and wmhout fibula
2) /0 ;o

ctures healed at normal speed, 18 (2 patients
union and 6 (8.1%) develop
fractured tibia associated with fibula

13 (24.5%) patients

yed ¢

hiad d

non-

.
aiic

had delayed union in
union in 4 (7.5%). Closed fractured tibia with an intact
tibula had delayed union in 5 (23.8%) p
2 (9.5

probably not a

atients and non-

unton in The presence of an intact fibula J"
significant influence on the speed ¢

]fmﬁ
average time of healing for closed tibial fractures
associated with a fractured fibula was 3.7
{15, 1weeks) and that with an intact fibula was 4.07

renths (16.6 weeks).

union or the development of non-union (p >0.0%).

months

CLOSED TiBIA FRACTURE

All 18

with o

ents with delayed union evencually uni

ok
x

vative treatment over the next two to four
Weeks. One patient with non-union refused any surgical
intervention for personal reasons. The other five patients
were operated o

vllary nails.

three with plates and two with

patient whe sefused sumiml

half

LAy g L\“

intervention was followed up for a period of one and
rears but still had no radiological sign of tibial union.
However the fibula united and the patient was able to

walk without pain and managed to continue farming

with some difficuley.

The influence of fracture location on the speed of

union and non-union

There were 10 patients with proximal tibial fracture; six

had normal healing

union zmd

ved

speed, two had dela

Table |

T

The influence of the fibula on the healing of Hlsicl #

in number ond percentage

Normal union Delayed union Non-union Total
# fibula 36{67 .9%) 13{24.5%) A7 .5%) 53
Intact fibula 14166.7%) 2(9.5%) 21

18(24.3%) 6(8.1%) 74

Total 50(67.5%)
Chisquare = 0,079 DF =2 p=0.956]

Table i

nfluence of Fracture Locud

tion on @he Speed of Union and Non-unien

Location of Fracture Mormal union

k)

Delayed union Non-union  Totel

Proximal 6(6

2({20%] 2(20%) 10
8{26.7%) 1(3.3%] 30
8(23.5%) 3(12.0%) 34

18 6 74

£
p_ﬂn,“;f,v

N
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another two developed now-union. Of thirty patients
with middle third fractures; eight of them had delayed
union and only one developed non-union. Of thirty four
patients with distal third fractures; eight had delayed

three developed non-union. There was no

union and

rence in the prevalence of delayed union at
different locations. Proximal and di fractures

appeared to have a greater tendency for non-union as
compared to middle third fractures. However, these

differences are not statistically significane (p > 0.05).

The location of the fracture proba

sly does not s.mlu;:fuce

the speed of healing and the development of non-union

regardless of whether the fibula is intact or fractured as
shown in Table Ila and IIb.

The average healing time of tibia

Table
ure Location on Tibial Ummﬂ

influence of Frack

sith an intact or fractured fibule in relation with the

location of fractures shown in Table Ilc.

The average time of healing in patients with proximal

fractures was 3.87 months (15 TWr‘P,’J) in fraccures

associated with a fracrured fibula and 3.0 montchs (12.27

Middle ¢hird
average time of 4 months (16.28
with fibula fractures healed in an
average of 5 months f)ﬂ weeks

¢) in patients with an intact fibula.
fractures healed in an
weeks) in patients w

those with a fractured

‘W‘i’t@kﬁ} with an iotact

Y

fi }:fu ]:a,., ¥ats
ed and non-union,
distal third fractures seemed to have slower rate of union

compared with prc*”‘ﬂal and middle third fractures

ciolly wheo the fibula was also fractured.

i 91

ith Associgted Fraclured Fibula Frocture

Location of Fracture Normet union Delayed union Non-union  Total
Proximal 1 2 1 4
Middle 14 6 ”k 21
Distal 21 3 2 28

Total 36

13 4 53

3.592 DF = 4 = 0.464

Chisquare =

Table iib

influence of Fraciure Location on Union of Tabial Fractures with an Intact Fibula

Location of Fraciure Normal union

Delayed union Non-union  Total

Proximal 5 0 ] )
Middle & 7 1 ol
D%siai :2 3 0 4
Total 14 5 2 21
Chisquare = 5.5500 DF = 4 p=0235
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Table lib
influence of Fraciure Location on Union of Tabial Fraclures with an Intact Fibula
Location of Fracture Normal union Delayed union Non-union Total

Proxirmal 5 0 1 6
Middle 6 2 1 9
Distal 2 3 0 6
Total 14 3 2 21
Chisquare = 5.5500 DF = 4 p=0235

Table Hc

Average of Normal Healing Speed of Closed Tibial Fractures in Months

Location of Fracture

Fractured Fibula

An Intact Fibula

{Average Age) {weelks) (Weeks)
Proximal (31.6yrs) 15.7 12.21
Middle {22.2 yrs) 16.28 11.8
Digtarl [35.0yrs) 20 1425
Discussion claimed by Macnab and Burwell who considered that a

This retrospective study has shown that the prevalence
of delayed union and non-union, as defined in this study,
of closed tibial fractures treated by closed method is
24.3% and 8.1% respectively. These figures are compa-

rable with the results of other researchers as sho

Wi i
Table 3.
The difference in the prevalence of delayed union and

non-union is due to different definitions of delayed

union among different author and to the fact that some

series include open fractures (Johnson and Pope, 1971;
Sdz to; Dmn 1973; Weissmann, 1988). The preva-
lenc dela union and in iso Lu ed tibial fractures

was 29.8 % Whmh is almost equal to that of fractures
with associated fractures of the fibula (Table I). There is
o reason to %Jiew* that isolated tibia fractures are
prope to develop delayed and non-union (>0.0%) as

31

dis
absniute for internal
195%; Burwell, 19713

slaced tibial fracture with an intact fibula was an

fizacion (Jackson and Macnab,
J .

This study is comparable with study done by Sarmiento
1989 as shown in Table IV except that the distal third
fractures take slwhmf lom;;c‘r time for union especially

when the fibula wa o fractured. Tibia fractures

2350~
soft
those with an intact fibula and

ciated with Fibula ctures indicate a more severe

tissue injury compares to
the lacks of muscular ew@ope in this region, probably

explains the slower hea

F"

it"[J'

Various treatments have previously been recommended
for tibial fractures with an intact fibula and for the
somewhat analogous situation of fractures in which the

i e, slowing ubla union.

ies

ibula has healed, henc Bohler

(1965) recommended intramedullary nailing, Dehne
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Tﬁhw 1

Healing of closed tibic

fracture by conservative freatment. Comparison with other author

Authors Normal Union Delayed Union Non-union  Malunion

E.A Nicoll, 1964 [N=705 15.9 weeks 22.5% 22.5% 5.6%
Johnson and Pope, 1971 4.2 Mths [17.1 weeks) 4.8% 0% 2.8%
N=123)

Dunn, 1973 [M=45 4.2 Mths {14.2 weeks) - 4.4% 0%
Sarmiento, 1976 [N=32) 3.5 Mihs {14.2 weeks] 9.5% 2.5% 8%
Oni, 1988 [N=100) - 28.8% - -

Weissmann, 1988 [N=49) 4.4 Mihs (17.9 weeks) 24.5% - 7.5%
This study 1994 [N=74] 3.88 Mihs {15.6 weeks) 23.39 8.1% 9.2%

Tablie IV

Average healing time of Closed Tibial frackus

sre ot various lscotion and status of fibula

This study 1994
Fractured fibula

Sarmianto 1989
Fractured fibula

Proximal 15.5 weeks

16 weeks

15.5 weeke

Middle 16.6 weeks

Proximal

Distal 20 weeks Distal 16.5 weeks
Intack fibula intact fibula

Proximal 12 weeks Proximal 13 >weeks

Middle 11.6 weeks , Middle 14 weeks

Dista! 14 weeks ‘ Distal 13 weeks

and  Sakell;

oy oy F .
however, thes

advised fibula osteotomy;

18 uid not decrease the time of
Indeed, Uris and Sorenson
showed that an osteotomised fibula healed more

quickly than did the tibia (Sorenson, 1969; Sharma,

union of the fractured tibia.

1972). They and others recommended resection of a 2.5
to 4.0cm segment of the fibula to allow healing of the

tibiz (Fernandes

showed an av

with primary res

Fibula reaection may convert a closed to an open fracture
especially in d iird fractures with varus angulation.

This increases the '.'Lsx of infection, whereas as high per-




centage or tibial fractures with or without a fractured
fibula treated conservatively healed within the expected
time. For these reasons primary resection of the fibula
probably is not justifiable.

Some authors have reported that the location of the
fracture in che tibial shaft plays an important role in the
speed of union (Ellis, 1958; Allum and Mowbary, 1980).
In this study, distal tibial shaft fractures took a month

CLOSED TIBIA FRACTURE

longer to heal than middle or proximal fractures but the

location had no

significant influence on the

development of delayed and non-union (p>0.05).
Similar finding have been reported by Nicoll (1964) and
Sarmiento (1979,1989) whose series included both open
Their belief that the location
influences the prognosis of tibial shaft fractures therefore
appears unfounded.

and closed fractures.
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The Results of Surgical Treatment of Tibial

Plateau Fractures

G S Ruslan, MS (Orth)*, M Razak, MS (Orth)**, *Institute of Orthopaedic, Hospital Kuala Lumpur,
**Department of Orthopaedic and Traumatology, Universiti Kebangsaan Malaysia, Kuala Lumpur

Introduction

Tibial plateau fracture is one of the most common
fractures involving a weight bearing joint. The goal of
treatment in this fracture is to achieve a stable, well
aligned and mobile joint with a minimum of surface
irregularity, thereby preventing early degenerative
changes.

However, optimal treatment of the tibial plateau
fracture continues to be a controversial subject
especially the comminuted or bicondylar fractures.
Hohl (1956) had 72% satisfactory results following
conservative treatment and concluded that an open
reduction produced better anatomical reduction but no
significant difference in the functional results. Apley
(1956) had 80% good and excellent results with the
The
purpose of this method was to encourage early knee

traction mobilisation method of treatment.

motion, mould the fracture according to the tibial
condyle and promote fracture healing. He believed that
the surgical treatment should be restricted to young
patients with large fragments that were easy to fix.

Generally most of authors agreed chat early mobilisation
is an important aspect of treatment eicher by conserva-

35

tive or operative means. Instability and displaced
fractures are the main indications for open reduction and
internal fixation. Most authors have about 60% to 80%

satisfactory results following open reduction.

Material and Methods

This is a retrospective study of 38 patients with tibial
plateau fractures who were treated with open reduction
and internal fixation at the Orthopaedic Department of
National University at the Kuala Lumpur Hospital from
the period of January 1988 till June 1992.

The follow-up period ranged from 6 months to 7 years
(mean of 2.05 year). An anteropsoterior and lateral view
radiograph of the knees were obtained in all patient
during the follow-up. The purpose of this radiograph is
to determine the amount of depression, condylar
widening, angulation and degenerative changes if any, as
part of the assessment. The fracture type was classified
according to Hohl's classification. This classification
was chosen because it is simple, easily applicable and
widely used.

The type of internal fixation done was either a buttress
plate or cancellous screws, with or without bone graft.
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Assessment were done accordi to the Rasmiussen

criteria (1973) which included subjective complaints,

such as pain, walking capacity and clinical signs such as
extension lag and range of motion of the knee.

The anavomi assessrnent  was  done  rthrough

radiographs taken a

ion, condylar widening,
These two

determine the amount of depress
angulation and degenerative changes.

assessments were given poincs and the total score was

i}

An excellent resule was given vo the coral

45

6-31 points and poor if the

added up.

ints, good for the scores of 3

points, fair for scores of 1

score was less than 16.

Results

There were 38 patients with ages ranging from 17 to 62
years (average age of 38.7). Mostly were in the third and
fourth deca
25 males and 13 females.

There were

des as they were the most active,

There were 37 patients with displaced fractures and
among them, 11 were comminuted. These could be

attributed due to severity of the injury. About 71.1%
IM‘«, closed fractures and the others were open injuries

ble 1.

the commonest sire
followed

(15.6%).

and medial placeau

Regarding the method of internal fixation; most

Surgeons in this centre - buttress p!‘d'ﬂﬂi‘f}

with bone graft. 34 of these

cancellous screw

patients had an internal fixation without bone graft. 2
patlents with minimally displaced fracture had surgery

Table II).

£ an ipsilateral injury (

38 patients bad sar

The first of these three patients
with unsatisfactory results had a ty !
After reduction and buttress

4 good) and only 3 patients (8¢
unsatisfactory results.

e IV fracture (tous

condylar compr

atient defaulted follow-up and went on to

jjp'iati: .
arly weight bearing. As a result, there was a genu varus
of more than 10 degrees. Corrective osteotomy was

’rr:med and the defﬂrnlim:f mr.rﬁm_ﬁd. The second

bicondylar). Purere

.,x
“ud
&=
o
=
=
—
=
=
[a8
B
-
<
pond
e
p
-
-
[
gl
ol
]
-
=
:
]
J“

graft was d@ne:m However, the patient
of the fem

tibia which were later fixed. The third patient had a

3

y had ipsilateral fractures of the shaft ur and

type IV fracture (bicondylar). He also had ipsilateral

fermoral condyle fracture and contralateral fracrure of the

Tabie | )
Distribution of type fracture (Hohl’s dasshication) und type of injury

i

Type (Fracture) Open Closed Total (%)

H {minimal displacad] - 1 1 2.6
11 {local compression) - g ] 2.4
lll {split compression) 1 8 9 23.7
IV [tofal depression) 2 ! 3 7.9

Y \mp!lﬂ J
VI {bicondylar) 5

Total 11{28.9)

7(71.1) 38 100




THE RESULTS OF SURGICAL TREATMENT OF TIBIAL PLATEAU FRACTURES

Table 1
Distribution of type fracture in relation to type surgery done

Type (Fraciure)/Surgery B.P. C.S. B.P. + B.G. CS. +B.G.  Total

i - 1 0 - fz

I 2 [ - - 3
Y 3 8 - - 13

<
lee]
—
[
I
J—
ot

el
F:@

Total 15 3 i a8

butiress plate
. - cancellous screw
”’ +B.G. - huitress plating with done graff

O W
iJ‘;Tc;
i

X

.5 +B.G. - cancellous screw with bone graft
Table 1
The end funciional result in relation te type of fracture
Type/Result Excellent Good Fair Poor Total

| - ] - - 'a

i - 1 - - I

I ] 8 - - @

1% - 2 ] - 3

Y - 13 - - 13

Vi - Q 2 - 11

Total 12.6)  34(89.5)  3(7.9) ¢ 38

tibia which were plated. The knee was immobilised for There was no obvious difference between the type of
9 weeks and as a result, of that the parient had a stiff internal fixation and end functional cutcome as shown

knee and limited range of motion. in Table 4.

37
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, Table IV
The end functionual result in relation to fype of internal fixation
Surgery/Result Excellent Good Fair Poor Total
| i 17 i - 20
li - 14 - 14
I ~ 2 1 - 3
4 | - = ]
Total i 34 3 0 38

Table ¥
The end functional result in relation to the duration of knee bending exercises
Exercise (week) Excellent Good Fair Poor Total
0.2 - . - - 0

3
I

5-64 -
7.0
Q.10 -

11-12 -

4 % - 5
3 | - 4

Testert i

34 3 o 38

s

patients who s
8th T

wo patients. 1

31 out of 33

between the 4" and
“ept for ¢

started their knee

230

after more th&ll’i “ W

EXErcises

surgery.

Biscussion

P

38 plateau fractures

In this retrospective study of
an average follow up period of 2.1 years, 92% of the

patients who had open reduction and internal fixation

done had satisfactory result. The resules of this scudy
compare favourably with those reported by others Apley

( , al (1984), Pv wri et al (197“) and
!Pm en et al (1 JC‘C‘L Blokker (1984
ith an open reducuon and internal hmuon, UL

actory resuits in only 71% of his
most important factor in predicting the outcome was
the adequacy of reduction. Laschiewicz (1990) reported

patients.

93% of 43 pm ients had satisfactory results with a mean

tollow up of 2.7 years. He found thac the outcome does

not correlate with the type of fracture but it depended

on whether bone bmh was done. Schatzker (197
reported 32 patients with an average age of 57 years,
78% of these

£

The presence of

who were treated with open reduction.

patients had acce results.

osteaporosis ady tcome of this study.
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The majority of patients in thf:‘ tisfactory group had

spilt compression and split plateau type of fractures
(57%) and surprisingly 9 out ¢ uf 11 bicondylar fracture

had satisfactory result. The indication for open

reduction in

t patients was displacement of the
fragments.  Most literature report that satisfactory
results are from displaced fmu:r,mf s without much

T

in of comminuted

comminution. this study, 8

fractures had a satisfactory resule.  This may be

attributed to early knee motion. However, 2
¢ belonged to rhis

unstable

wation. Fixation of biconddm fractures with a single
A¢ Fix Y o3

pﬁtimiz@ who

’1 was due or inade quau

’“» H

buttress plate was obviously inadequate and the final

outcome was loss of reduction and varus deformity.

’l"her@ is no difference in the end functional resulr in

sed and opened injuries.  In all open fractures,

debmdement was done as an emergency with adequate

antibiotic cover. One patient had repeated debridement

over the frw:mn' site and subcondylar area and fing

needed soft tissue cover with a royocutaneous fap.

had good results after 5 years of follow-up.

About 82%

CHErC

of patient who had their knee bending
| be

resules.

ween 4 O 8 wee 1 zitcr fixarion had

This sk

s are very important and correlate

wowed that early knee
well
It played a major role in

satistactory

bending exercise

with the functional outcome.
preventing knee stiffness by promoting cartilage repair

congruity of the anticular suif
id Hohl 1979, Apley 1979). The 3

with rela

and
{(Dela

resuits

ensuring

marter

are assoclated ely delayed

instituting knee bending exercises.

5, Moon e

d the knee

In this series most of

u]; J, 48 OCi&TL‘iﬁéi;i PACEULE ATOLIT

OL’:’? in the outcome.

play a major

the iess than good results (2/3) had associated ipsilater-
al fractures which may delay knee mobilisation and
physiotherapy.

Most of the lig ntous injuries in this series were not

very severe and aﬂ of them were treated without

surgical repair.  Treatment of ligament injuries

associated wi es remain Controvers

L

platean fracru

ly agreed that lace instability following

ESULTS OF SU
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plateau fracture is the major cause

resulr. lateral ligaments should be r

it

this late instability,

difficult

however, cruciate ligaments are
2

The incidenc

usually very

S

to repair primarily.

of megniscus injury is ebout 20% (Hobl, 1991) and only
2 (5%} patients had meniscus injury in chis study, Dorh
cheir menisci partially removed during open

reduction.

ded «

% of patients tixed wich In

ion chﬂseu depen

isfactory outcome compated to

satisfactory outcome in patients who had been fixed
with cancellous screws. This was because of type of
n fixed wi

- spilt type of were not ¢

= which had hee th cancellous screws

comminuted in which
L3

fixation gave enough stability. ‘

wwigess plates

cures but some of
them are difficult to assemble or fix. It may end up with
posi

incomplete fixation as happened to one

usually indicated in comminuted fra

pression, loss of reduction tion or

even

of the fractres

The nur wvho had bone

series. iber of patients

grafting in this study was small (4 patients); compared
Most of the non
patients has satisfactory results (949
It

.Lpd pro

to non grafted patients (34 paments\

%) con

1 patiente to mak

on that

jalein)

will pr
Howe
most literature suggest that bone grafting is mchcated

atistactory result as the number is small.

1

clevation

s following

de DI ressed fracture

fragmenr (Blokker 1

T hie

wound infection in one patient which needed repeated

re were no major complication in this series except

debridement and ended up with a myocutaneous flat to

cover the wound. Two patients had loss a reduction due

b

7 and subseq

to early wmgfc’at ing and ended up with varus

deformity ently corrective ostectomy had

be done. The other case

to

was due to inadequate fixation

of a bicondylar fracture which was fixed with only one

buttress plave,

Conclusions

Th

are:

a

conclusions that can be deducted from thiz srudy
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10.

Period of immobilisation and early knee bending
exercise is very important to prevent knee
stiffness. It is therefore advisable to start knee
bending exercise as early as possible.

Associated fractures around the knee do affect che
functional outcome as the knee bending exercise
may be delayed.
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Contributing Factors in Non-Union of the
Humeral Shaft Fracture and the Results of
Treatments

R Baba, MD¥*, M Razak, MD*¥*, *Institute of Orthopaedic, Kuala Lumpur Hospital, Kuala Lumpur,

**Department of Orthopaedic
Malaysia, Kuala Lumpur.

and Traumatology, Faculty of Medicine, Universiti Kebangsaan

Introduction

Non-union is a relatively uncommon complication in
Most fractures of the humeral
shaft heal without any difficulty. There is general
agreement that fractures of the humeral shaft, which
constitute one percent of all fractures, usually can be

humeral shaft fractures.

treated successfully with non-operative techniques. A
review of the literature revealed that conservative
methods of treatment produced good to excellent results
in 90-95 percent of patients and the rates of non-union

have been low.

Watson-Jones (1955), described che treatment of recent
fractures of the humeral shaft as being simple and easy
and that of non-united fractures, very difficult.
Treatment of humeral shaft fractures is dictated by
The humerus is the
most mobile of the long bone and because the freely
movable

certain anatomical considerations.

scapulo-humeral articulation minimises

torsional stress, rigid immobilisation is not necessary

42

(Holm, 1970). It is not a weight-bearing bone and
therefore, compression forces are not a factor and
shortening does not significantly lessen the end result
(Holm, 1970). Realignment of fracture fragments is
facilitated by the physiologic dependent position and by
relaxation of its enveloping musculature under the
influence of gravity.

Perfect alignment and opposition are not essential.
Twenty degrees of ancerior and thirty degrees of varus
angulation are tolerated without compromising func-
tion or appearance (Klenerman, 1996). Union usually
occurs rapidly when the humerus is treated by simple
traction and splintage, or both, in a dependent position,
especially is oblique and comminuted fractures.

Before the current concepts of dependency traction
became widespread, the humerus was the most common
site of non-union (Scudder and Cotton, 1990; Cubbin,
1933; Stewart and Hundley, 1955; Kennedy, 1957).
Caldwell introduced the hanging cast method of closed



5ince

creatment and ever the widespread use of this

method, a decrease in the non-union rate was

w

however it did no hmmate the problem of non-union
0; Holm, 1970). The hanging cast

ame to be the treacment Of D‘

€
O

(Watson-Jones, 1

a5

R egs

considered b;r

shaft, how
the hanging

fraccures of the hume

certain  circumstances,

cast

may
implicated as a contributing factor in non-union
(\Xfatson—]ones 1960; Thompson and Compare, 1965
Coventry and Laurnen, 1970; Holm, 1970).
The incidence of nen-union of the humeral shaft fraceare
ported the with series and
treatment method. Kennedy and Wyatt (1957) found
ofe non-union in seventy-eight humeral fi

in literature varies

ahl

of the mid-shaft treared in bhanging casts, while
Klenerman (1900} reported ten cases of delayed union in
eight-seven shaft fractures also treaved in casts. Fenyo

(1971) reported on ninety-eight patients, of whom fifty-
Ther

>nt) of non-union of a humersl s

five were treated by operation. e was one case (2.2

{t fracture among

)
forey-three patients treated non-c
(7.4%)

operation.

i peracively and four

among fifty-five patients treated by
The incidence of non-union from the

Vancouver General Hospital series was 3.7 per
1974).

from © ro 8

ent

{Loomer and Ke The rates of non-union

ranged with non-operative

percent

treatment of tracrure of the humeral shaft and from O ro

13 percent with operative methods of treatment.

This
fa

fractures

retrospective study  was pmﬁ";rmwd to  idenuif
f the

with non-uni - hurneral sb
that

Orthopaedic  Department,

ctors associated

the

in  patients treated in

Universiti Kebangsaan

ment of their results following

Malaysia and asst

ment of non-union by dy compression

plating and cancellous bone g

Mate

Between 1985
traurnatic non-union of the humer

rials and methods

wenty-three cases of

and 1991, atotal of ¢

[,

shaft fractures wer

e
treated surgically in the Orthopaedic Department of the
Universiti Kebangsaan Malaysia. These non-union cases

Were « uliected from a total of two hundred and eighteen

f humperal shaft fractures treated in che
arement during that peciod. A recrospective review
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of their case records and radiographs was made.
Accurate details of the inirial fracture were studied from

the case records e.g. the mode of initial injury, type of
fracture, site and pattern of fracture, the initial fracture
tre:

tment and the centre of primary trearment.  Any

associated concurrent ng medical

injuries and under

problems of the patients were noted. Humeral shaft
fractures were either isolated or with associated injuries.
Thev are categorised under isolated fracture, multiple-
injured patients, with radial nerve or vascular injury and

ox:hc::r 1juries.

These the
department or referred from neighbouring district

cases were either primarily treated in

hospitals.  All the humeral fractures resuleed from
trawma ranging from mainly motor-vehicle accidents,

falls
pedestrial injury.

while working and ar home, direct blow and

Pathological fractures were excluded
from this scudy. Cases were either treated conservative-
ly with the use of hanging cast, U-slab and any external
immao b lisation for fi%med fractures or snr,fgicaﬂ:y treated

ith inttzal wound debridement and exrernal immobil-

isatim: for open fraciures.
Opﬂ ‘ractures were classified according to the Gustilo
et al (1287} lhe location of non-union was mmde«i L0

original fracture patterns were

;_;{lfuuped under
transverse, oblique (short or long), spiral, segmental or
comminited

The humeral shaft fracrures as definsd

tures contained

ey (1956

'IpHIJ or border of

were frac between the

the insertion of the pectoralis major muscle to an area

imde%tely above the supracondylar ridges. Other
fractures of the hume -l study

~ris were excluded from this s

Mon-union was defined as a fracture thar failed ro show
clinical and radiological evidence of progressive hmhu
The ASIF/AO

d union (failure to unite in 4-8

on serial examination and radiographs.
ification of delaye:

cl

months) and non-union (failure to unice n greater than
8 months) was arbitrarily used in this study (Muller, ec

1979).

al, Clinical union was defined as no motion or

pam at the fracture site on examination, coupled with

rgery until union

Pl

All paddents were followed-up after su
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of fracture was determined. Clinical and islogical

means of assessment of union were carried out at follow-

up in the clinic. A non-union was considered clinically
healed when there was no more pain and mobility of
and radiolog!

stressing the non-union site, ily when

the fracture line has been oblirerared and the presence of

bridging callus at the site of fracture.
The treatment of all these non-unions was by dynamic
compression plating with cancellous bone graft. The
21l cases and

w AOQ DC plate (4.5
millimete

anrerolateral ¢ 1’;}@3_« oach of Henry was used in ¢

internal i

ation with a narro

millimeter u) Narrow 4.5 rs cﬂ_‘ynamic

compression plates were used due to the narrow diame-

ter of the humeral shafts in our local population. In all
the compression plating, at least six pgmrm cortical

‘J

fixation above and below the non-union were obtained.

Patients were recalled to the clinic and their functional

results foﬂowinﬂ surgical treatment of non-union

i

essed. A pert from clinical and radiographic evidence

of union, mi o union, shoulder
3 /k

and elbow range of movements, pain and ti

ala
parameters 'JE\LC time to

,.

e taken for
patients to return to normal activities prior to the
fracture were recorded. Patients were objectively asked

regarding pain and the vime tal

cen to return to normal

activities. This shoulder and elbow range of movements

were tested wpon healing of the non-union.  The
alignment of the healed non-union were assessed by the
radiographs taken in union.

the modified

Functional results were evaluated using

ol

T

Stewart and H'a,xmcl‘iey

criteria as follow

Good 1 MWo pain, limitation of adw ent  ioint
less than

less than 10 degrees.

mobility

s and angulation

Fair : Pain afrer effort or

Ation of

mobilicy ranging Mtwtm 20 dem.wu afc

i

o

than

degrees, and angulation greater

degrees.
Yoor : Pem:mmm ¢ pain, limitation of maobility
greater than 40 degrees and non-union.

Results

There were seventeenn males

The

oldest patient was

youngest was ninetéen and

icy-one vears. The mean age at injury was

3 cthirty-
four years. an: age at presentation of non-union ranged
fmm nineteen years to eighty-one years with a mean age
of thirty-four ve

5. The distribution of nen-union

ACCOraLn

| age showed that majoricy of the

cases were in the age range of twenty-one to forty years
with a predominance of male patients.

Out of the total 218 fractures treated, 200 were closed

]

fractures and 18 were open fr

CUEES,

incidence of @ percent closed {ractures and abour 28
percent open fr

actures developing into non-uniorn

Seventeen cases were treated primarily in UKM

Crthopaedic Dieparvment whereas seven cases were

One case was treated

eated elsewhers prior to re

7 » Table !
incidence of non-union in closed and open fractures

el

rgs?

vpe Number of
non-union

Total number of
humeral frachure

Percentage

Closed 18

200 9

5

F
[oa]

18




initial b Twelve s of non-urion

occurred on the right humerus wi eleven Cases we

on the left humerus.

cre
Majority of the cases of humeral
fracture resulted from motor-vehicle accidents

i.e.

seventeen patients in total. Six

rers and oae dri

O

ur pillion ride

pedestrial injury. Three causes e.g. logging injury and
assault.

Qpeﬂ fi‘f,,“

Type I, IIb and e and two cases of Type H
fractures had been managed W1th 1mmed1ate wound

toilette and debridement undet ral anaesthesia and

apy

anti Dfil", £

M vprmte

SLTes Were € asts and on

X

was managed with exter 1a] h None of these

Xators, Lo
Four of the open
fractures were primarily created in the department and

developed into septic non-uniomn.

was referred following wound debridement.

Cne cane

There was one (4.3 percent) case of non-union
where the initial fracture as in the upper third, fourteen
cases (60.9 percent) in the middle third and eight case

(34.8 percent) in the lower third humerus.

only

sverse fracrures,
ore oblique, three (13.0
percent) were comminuted, two (8.7 percent) spiral

fracrures and one (4.3

Twalve cases (52

T‘(‘fﬂ@ﬂt) were tran

four cases (17.4 percent) were she (1

jue and

percent) each of long oblic
segmental. '

There were teenn isolated humeral fractures

cases were multiple fractures and one case ina muitipiy—
injured patient (spleen injury with multiple rib
fractures and metacarpal fract ]

res accountad for 78.3 ¢ nt

ures). Isolared hume

in this series. Twao

frax

were associated with i ceral fractures of the

CASES

olecranon and radius with ulna whereas the other was
associated with fractures of the ipsilateral lower hmb
In
(-1 ctures were ‘LIHﬁtE"’j vmnw;vpem'u

all these cases, the humeral {ractures .,md ass

FOuL cases of humeml fracrures resul

ture.

vich

All these fractures with
third Qf the

initial radial nerve injury.

nerve injury were at the

owe

'l

humerus.  Three of

them had co

pbuw u]’i Ofg Case was a neurapid
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partial brachial pl ateral side.

injury on the ips

i
Nine patients with other injuries included five parients
with cerebral concussion and four patients with

multiple laceration wounds.

cases with U‘\.;av)
of open fracture was treated with an external
ﬁxator Four other cases of open fractures were treated

| percent)

One case

wing toilette as

tebridement

Two referred cases were initiaily

. - Y-
ster casts. Ohwe patient with

of the hurm

fracture Ui the uppe

rus extending

into the greater tuberosity was initially treated with
strapping.

shoulder Omne referred patient had his

ally whereas in another case, no

e treate

A total of six patients defaulted their follow-up for the

fracture treatment. Three cases were referred cases and

three others were primarily created in UKM. The

of initial immoeb tion of f{rac

ed from

pti@ Iy
to

“'ﬁ‘

1w oearly as two w

months.

There -
percenty,
o

re SI¥teen o

four hypertrophic non-union (17.4 percent),

e ol

-ophic non-union (4.3 perce nd CWo Cases

J

arthrosis (8.

of pseudc 7 percent).

Tesble 1
Mode of primary treatment of fracture

Treatment Number Percentage
12 52.2
5 21.7
External Fixation 1 4.3

Others :

a. Full length plaster cast 8.7
b. Shoulder strapping 3

4.3
4.3

100

¢. Traditional treatment
d. No treatment

[

Totl

45
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The shorte

EWO mmrha and the longest was seven months, with an

>st interval berween surgery and union was
average of 3.6 months. The follow-up period following
treatment of non-union ranged from four months to
Thﬁ averag

forty-eight months. vl was

nineteen months,

Primary injury to the radial nerve was found in four of

the twenty-three patients, a total of 17.4 percent. One

Case was t weeks

nenrapraxia which recovered after eigh

while cotplete radial nerve palsy was nored 1a the other

) P
three cases. Two of such ¢

the radial nerve. the fractures were

located at the lower third of the humerus.

in all the four cases,

Post-Operative Complications

In this series there was no case where infection occurred.
Post-operative radial nerve neurapraxia occurred in six
cases (26.1 percent). All of ¢

siv weeks to four months af

n recovered fully wichin

o operation. One
iitis

three years following surgery.

patient

chronic

. L.
developed OSTEOIY right humerus

The infection was
eradicated following removal of plate, debridement and
appropriate antibiotics.

Functional Resulis

All non-unions treated by plating and bone graft healed.

The time ro union l'ilﬂ”{‘z‘;l from two months o seven

3

months. 11

teved of either their

wse parients were rel
pain, disabilicy, i

¢ deformity.  All patients

who attained union returned to their work or activities

prior to the fracture. Using Steward and Hundley

criteria, seventeen patients had good resulis (74
percent), four pz.tiems fair (17 percent) and two patients

A

(9 percent).

with poor resi

Discussion

~ the
and
eighteen fractures of the humerus treated in the

Oug series of rwenty-three caszs of non-union of

humeral shaft were coliected from two hundred

Orthopaedic Department UKM over a period of seven

years. The overall incidence of non-union was ebout 10
percent. Although this seudy was retrospective and the

s had toral transections of

series small, evaluation of che dara and a review of the
literature, suggest or identifies factors associated with

the development of non-union in fractures of the humer-
al shaft.

The distribution of the non-unions according to sex and

age showed that majority of the cases were in the age

range 21-23 and 31-40 years with a predominance of
male patients. These findings could be attributed to the
raajority of these fractures ocourring

i

in this

More than half the x‘zuml:»er of «©

resulted from road traffic acc

yournger men.

[*mmm n of the cwenty-three

1
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unbridled morion, gap between fragments and loss of
b;.u@d supply may come to; - to cause failure of
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Christensen, 1976;
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Motion may also introduce tension factors, driving the

)

1

healing equilibriom towards fibrogenesis.

Other major factors associated with non-union in this
series were inappropriate treatment and poor patients’-
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methods, found 100 percent union in 14 cases primari-
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. (1

amalybed 25 cases of aseptic non-union of the humeral

Q.‘i mjon was % months. The ave

r 1

series was

months. B

rquet et
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after obtainin

normal work or activities 2 upnion. They
were relieved o”f either their pain, disability or
deformity. Assessment of their funcrional results after

union showed that majority of the patients (74 percent)

obtainad good results, 17 percent fair and only 9 percent

with poor resules.

In comparing the present series with that of other series

(Table III), compression plating supplemented by

cancellous bone graft vielded COHlfp_isil,f;lb,\'-‘ union rate and

raze heal [§1

ling time fr non-unions.

this series, with an

we achieved J 00 percent unie~
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g percent)
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Table 1

Comparison o

f results of the present shudy with other studies

No. of
non-unions
treated

Investigator Year

Ne. of Union
{percentage)

Average Time o Functional Resulis

Union (Menths)

1974
1983

Loomer and Kokan

Fattah et.al.

Healy et.al. 1987 26 24{
Barquet ef.al. 1989 25 24(

Present Study 1993

9{0%)
14{100%)

96%

23(100%)

2.6
3.0

N A
NLA

All were painless,
with full ROM at

shoulder + elbow

(8.3
o~

erage elbow
! 12 122°
Avan:age shoulder
elevation 149°

According to
Stewart-Hundley
crieria

=21 (84%)

4:‘:5 Vf

L]

)

3.6
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The method of treatment by dynamic compression
plating and bone grafting fulfills the general objectives
in the management of humeral non-union. It is by far
the most reliable method of treatment and gives best
results in terms of the rate of healing as compared to
other modalities of treatment shown in the literature.
In this study, union was obtained in all twenty-three
patients treated by this method and none required more
than one operation to obtain union.

Conclusion

The overall incidence of humeral shaft non-union in this
study is 10 percent. A retrospective review of the data
in this study highlights certain identifiable factors
associated with the development of non-union in
humeral shaft fracture, such as; an open injury, soft
tissue interposition, fracture distraction, improper
initial treacment and poor patients’ compliance. The
high incidence of non-union in the men’'s age group 21
to 40 years is attributed to the majority of humeral
fractures occurring in that group.

Treatment of
humeral non-union by compression plating and
cancellous bone graft gives best results in terms of rate
of union, shorter healing time and good functional
results.
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isplaced Supracondylar Fracture of
umerus in Children - Comparative Study of
the Result of Closed and Open Reduction

[ e

A Yusof, MD*, M Razak, MD**, A Lim, FRCS***, *Department of Orthopaedic and Traumatology,
Kuala Lumpur Hospital, **Hospital Universiti Kebangsaan Malaysia, ***Loh Guan Lye Hospital,

Penang

Introduction

Supracondylar fracture of the humerus is the second
most common limb fracture in children and is one of the
most difficult of all fractures to treat (Krurer and Regan,
1990). Closed immobilization,
particularly of type III fractures, without pinning is

reduction and

currently condemned by recent papers and yet must at
present remain the most widely used of treatments
(Hadlow et.al., 1996). Pironeet et.al. (1988) stated that
closed reduction and application of cast is inappropriate
in management of a displaced supracondylar fracture of
the elbow as either the initial or the subsequent method
of treatment. This method is potentially hazardous to
the circulation and makes it difficult to control the
reduction, resulting in loss of the carrying angle and
rotational malalignment of the distal segment.

52

Various methods of treatment have been used in the
management of displaced supracondylar fractures of the
humerus in children. The most frequently used
methods of treatment are closed reduction and
application of a cast, traction (skeletal or skin), closed
reduction and percutaneous Kirschner wire fixation and

open reduction with internal fixation.

Closed reduction and application of a cast with the
elbow in flexion is one of the oldest and most widely
used methods of treatment. There is concern about the
dangers and difficulties of this method, especially the
risk of Volkmann ischemic contracture and high
incidence of cubitus varus.

The advantages of surgical treatment include greater
potential for accurate reduction, a more stable fixation,
and short hospitalization (Kramhoft et. al., 1987).
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non-displaced or mildly displaced fracture of

supracondylar fracture of humerus

1

treatment of the di

There is no CONLrOVErsy about management

in children.

racondylar |

It tpvolved two d

cr elemenis ~ obtaining

re 1. Several differ
methods of treatment have been advocated in the local
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On the follow-up examination, the patients were
questioned about pain, restriction of motion and
satisfaction with appearance of the elbow. The carrying
angle and the arc of flexion-extension of both the injured
and uninjured elbow were noted. The carrying angle
was measured with the elbow extended and supinated.
A neurological examination was performed if a neural
deficit has been noted previously.

The results of the treatment were assessed using the
criteria of Flynn et al (1974), to compare the motion and
carrying angle of the injured and the uninjured elbow.
The function was graded in five degree intervals of the
total arc of flexion and extension, and the cosmetic
appearance of the elbow was graded in five degree
intervals of change in the carrying angle (Table : I).

Table |
Criteria for Grading Result
(Flynn et al., 1974)

Result Cosmetic factor:  Functional factor:

Loss of carrying Loss of
angle (degree) motion (degree)

Excellent 0-5 0-5

Good 6-10 6-10

Fair 11-15 11-15

Poor > 15 > 15

Results

There were 28 patients included in this study, 13
patients in group 1 and 15 patients in group 2 (Table :
II). The patients ranged from 3 years to 10 years with
mean of 6.2 years. The age and sex are shown in figures
(1 and 2). The highest frequency of fracture was found
in the age group 6 and 7 years. In this study, 22 patients
were boys and 6 girls. Almost 82% of the patient are
from Malay race. 53% of the injuries were in the left
elbow and 47% in the right. The mechanism of injury
as in figure (3).
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Table 1l
Initial Treatment

No. of patients

Group 1
(closed reduction and cast) 13
Group 2
[open reduction and fixation) 15
Total 28

10 yrs'
9 yrs-
8 yrs<
7yrs
6yrs
5 yrs‘

Age of Patient

4 yrsl

Jyrs

No .of Patients

Fig. 1: Age Distribution

=
&
3
4
Male Female
Fig. 2: Sex Distribution

There were 13 patient in group 1. The procedures were
done by a Medical Officer or the Specialist on call. Note
that the procedure were mainly done by Medical Officer
of different experience. Closed treatment had to be
discontinued in 12 patients, because either of loss of
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Fali from -

bicycle
gFall at 21%
home

39%

m Fallat
playground
40%

Fig. 3: Mechanism of Injury

reduction, concern about the circulation or not being
able to get good reduction after 2 tries. All this patients
had an open reduction and internal fixation as definitive
treatment. (Table : III).

The 1 patient who had a successful closed reduction,
eventually had excellent motion and good alignment.

Table Il
Result of treatment - closed reduction

There were fifteen patients in the group 2, treated by
open reduction and internal fixation with K-wire. An
additional eleven patients had open reduction after
unacceptable closed reduction from group 1. Therefore,
26 patients were treated with open reduction and
internal fixation as definitive treatment.

Table IV
Approach
No. of Patients
lateral only 14
lateral and medial 12
Total 26

Procedure No. of Patients
Acceptable reduction 1
Fail CMR 12
Total 13

The value for extension-flexion and the carrying angles
of the injured and the uninjured elbow were noted for all
patients and graded according to the Flynn criteria.

Almost 90 percent patients in this study have carrying
angle less than 5 degrees and 73 percent having
excellent range of motion.

Discussion

A supracondylar fracture of the humerus is the most
common fracture of the elbow in children, and unfortu-
nately, it can also be one of the most difficult fractures

Table V
Result of treatment

Cosmetic Factor : No. of Patients

Loss of carrying angle

Functional Factor ; No. of Patients

Loss of motion

Excellent 23
Good 3
Fair
Poor
Total 26

Excellent 23
Good
Fair
Poor

Total 26
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to treat. There are no contraversy about management of

undisplaced fracrure. Closed reduction and cast applica-

tion, skin traction, skeletal traction, percutaneous

fixation and open reduction and internal fixation have
been advised.

Some authors erally reserve open
reduction only for le fracture, an open
scular injury, butr some

Au;::ho»rs have recommended routine open reduction for
all displaced fracture (Mehserle et al., 1991).

displaced

ture of the humeras (Ga

of  the

Managem

o
ik,

m,q:rz:zwond‘yl,;a,r fr

is fraught with problem, including neuros
compromised, difficulty in obtaining or maintaining
The

svordance of complications and the achievement of an

reduction, cubitus valgus and st

ness of the elbow.

=tic resule are the goal of

More aggressive regimens are nrgently needed in order

] D

to offer the greatest chance for optimum outcome in a

most difficule and demanding fracture (Furer and
Regan, 1990). iffin and hi 763 have

treated all closed displaced suptacondylar fractures by
open reduction and stated that none of the patients had

any residual valgus or varnis ¢

deformity, or restriction of
c‘éuctu it with internal hzmn 0 Was

of failus

In
been treai

ure rate in group that

i1

this study, almost
i This high faf

hed mmhv el e rate
r the
reduction, loss of reduction post operatively or during
foﬂow -up period, and finally inability to obtain post-op
i ization in POP backslap more than 90

was due to difficulty in obtaini

o and maircainir

cthout compromising of the circulation.

results
nd
f the

The higher percentage of poor percentage of poor
was associated with the failure of closed reduction a
application of a cast as the i

of

rreatment. Because Of the anatom

itial treatment

fracture, regardless che vlsequ@m definirive

v of the supr

scondylar

humerus in the susceptible age group, obtaining and
stable closed reduction on the displaced
fracture without internal fization is difficult (Mehserle

and Meehan, 1691).

maintaining a
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{1973) do not advocate rourine
open reduction of all displaced s CLUres
in children but feel that this method is safe and

efficacious, and should be considered Whenever accurate

wuf Ramsey and e

rm.o“dvhr fr

0 cannot be maintained by closed methods or if
> problem would dictate

a suggical approach.
te 97.5

) children treated by

2y found up
series of

pErcent

i a

satistactory results

i@

operation,

the results above, duction and internal

open e

i was appropriate choice of reacment for the

@

severe displace supracondylar fracture of the humerus in

children. Nearly 97% of patient had good to excellent
during

i

fﬁlu m*m'm}
according to d

Y0 L criveria.

study, the

In 87 percent of patient in this operation were

This
able

anat

done through the lateral and medial approach.
approaches give a good exposure and the surgeon is
isualize the

ture cleagly and obtain near
possible.

b

omizal reduction as

Shifrin et al (1976) advocated early surgery through a
medial approach and a medial scar is also cosmetlcallv
[SEA8" ,!_1‘1 ent.

But many authors agree that a medial and
Weiland et al

=duccion throug

e the best vesuits.

ral @

sproach produc

78) reported difficulries wich re
laceral approach with persistent varus tile giving rise ro

deformity. Triceps splitting or dividing incisions give

§

- to loss of extension. Some authors recommended
i anterior approach through the already damaged

bracialis muscle; by protecting the triceps brachis
(Carcasone et al, 197

Persistent controversy exists, however, as to the
wdmmue of pin placement. In the above study crossed

medial and lateral pins were use
Some author

,ﬂci out any problem.

=monstrated that cross

ed medial ¢

Ry
lateral pins were biomechanically superior to Lueml pins
fixation alone. Zionts et al (1994) found that the
maximum stability was provided by

two crossed pins

olaced from the medial and lateral condyl

plovided cthe gross rotational
displacement and this method may be preferable for
most fractures. However, the alternative of the three
lateral pins, or even parallel pins, may be
r of the elbow mak:

resistance to

two laterﬂ?

k]

considered when mark

medi

safe pl wcement of a

Fixation wich
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lateral cre

sed pins should be avoided.  The

Kirsrchner wires should engage the opposite cortex,
without penetrating it, in or&er to avoid migration of
the wires. Zionts

various treatment options for s
fractures, noted the mean change in carrymg angle to be
1 crossed K-wire

WICE Was Now

slightly less v ceral wires

bt chis dif

In the study by Brown and Zinar (1995), the radial
nerve was most frequently injured (61%), followed by

median (2

e of

%) o«,tﬂ ulnar (11%) nerves palsies.

me radial ne

the ulnar n 1iwies andd

injury

were iatrogenic, resulting from both percutenous

pinning and open reduction and internal fixation. The

incidence of iatrogenic nerve injury after K-wire fixation
of the supracondylar fractures was found to be 3%.
the scudy by Royee et al (1991) ¢ :
resulted from use of the 2 medial K-wires.

-
B

M- ulnar

nerve was found to be most suscepuible to injury w
the medial epicondyle cannot be palpated because of

swelling of the elbow. The use of a small incision over

the medial epicondyle for roec

al approach will pr

o cven

T

nerve injury.  All the deficits resolved S}:amltam:wmly
within a petiod of 2 to 6 months. In this study oo

patient had partial radial nerve involvement and ﬁuhy
recovered after one month. Royce et al (1901) also

sted that to use intracperar

sUZ e

irmaging to insure proper ple nt of the

If such radiographs show malposition of the me

ial pin,

it should be removed and replaced in T:hf"‘ correct
position. Percutaneous pinning is performed onlv with
smooth K-wires. Postoper: after

1
repeat

nerve pa

be

pinning without d i a negve st
created conservarively with observarion aod

EXAinations.

The most common comph_mmm of supraco
r

ndylar

as Nno

ation but there

ture in children is varus cL‘"H'U

2

similar complication accounted in this study, it may be

due to short term arients.

follow-up of the The cause

of the deformity is coronal rotation, or tilcing of the
Wilkins (1990) concluded that
horizontal rotation of the distal fragment is the major
tacror predisposing to tile. In the study by

distal fragment.

ilend et

'8} inadequate reduction wicth medial angulazion

ciated with resi

ual cubital varus deformity in
the vast majority of their patients.

related to Lh

ral co

bm SOme ang h s believed that
varus dafomnty is due to epiphyseal growth disturbance
or rotation of the distal fragment. Smith and others
iual medial cilr after reduction is the

oot lmporcant ors in varus angulation, with

isolated  rotational mities ]:nemg; corrected by

compensatory rotation of the shoulder. Some authors
advocated that the forearm should be immobilized in

pronation after reduction of varus fracture to prevent

gunstock deformity (Weiland ec al, 1978).

Crther
healed without problem after removal of pins and local
ﬂb e X Y'

complications were pin tract infeccion, but all

dre

Table Vi
Complications

No. of Patients

Pin fract infection 4
Parfial nerve involvement

Migration of wire 1

torcusion

The displaced supracondylar fracture is a most
challenging injury to treat.

More aggressive regime

are urgently needed in order to offer the greatest chance

for upunum outcome in a most difficult and demand-

in reduction and application of
is inappropriate in management of a displaced
supta r‘oqdylar fracture of the elbow, as either the initial

r‘«ﬁequp 0t meth

The method 15
1

sing in loss of che

d of treatment.

H, hazardous to the circulericn and makes it

5

t to control the reduction, ¢
carrying zmgl(, and in cubitus varus. The advantages of
surglcal treatment include greater potential for accurate
reduccion, a more stable fization and a short hospitaliza-

1

tion period (Kramboft, 1987). It was strongly sug

ed thar all severely displaced supracondylar fmwuﬂ of
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the humerus in children should be treated with open  wire fization of the reduced fracrure are recommended as
ion as the first choice of  the rreatment of choice for the d

treatment. The crossed medial and lateral Kirschner

reduction and inrvernal fis

ced fracture.
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Introduction

well
functioning elbow joint. The elbow joint serves as a

Normal use of the hand depends largely on a

link in the lever arm system that positions the hand, as
a fulcrum of the forearm lever, and as a load-carrying
joint. Mobility and stability of the elbow joint are
necessary for daily, recreational, and professional
activities. Loss of elbow function, possibly more than
for any other joint, can jeopardize an individual’s

independent daily existence.

Elbow dislocation is a common injury, but the
management of these cases is not standardized and
poorly documented. Not until 1969 was the difference
in outcome noted between those with and without
associated fractures.

59

The method of immobilization after reduction has often
been a plaster splint. The controversies exist in the
duration of immobilization. Some authors advocated
that the elbow should be immobilized for three to five
weeks to allow soft tissue to heal in simple elbow
dislocation. However, recent literature advocated early
mobilization as soon as the joint is pain free. Their
argument is based on the fact that the elbow joint is a
stable joint and that the soft tissue will heal despite
movement.

In cases of elbow dislocation associated with fracture,
the controversies exist whether the fracture and the
treatment of the fracture will affect the elbow’s
stability, and functions. Neglected elbow dislocation
usually requires open reduction and extensive soft tissue

release, and the functional results are usually poor.
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This study reviews the methods of management of

acute
simple P}va* dislocations, fracture dislocations, and
neglected elbow dislocations. The results of 41 patients

with 42 elbows are presented in this report.

Moterial and Methods

From Jan 1988 to April 1994, there were sixty-one
patients with elbow dislocations admitted to the

General §

spival Kuoala Lumpur created by Orchopaedic

Unit University Kebangsaan Malaysia.
viewed,
defaulted follow-up and one patient who had open

Forey-five case

notes were traced and

Three patients
fracture-dislocation were excluded from this study.
Forty-one patients with forty-two elbows, (13 simple
and 8

reviewed and studied.

elbow dislocations, 21 fracture-dislocations

neglected dislocations) were

In all acute simple dislocation and fracture-dislocation
closed
actempted, and immobiliz

of the elbow, manipulative reduction was

]

dina

plaster

dab. Surgical

reduction was indicated in failed closed ranipulation

and in neglected dislocation (glossary). Active range of
motion exercise was started after varying periods of
immobilization.

Bach injury was classified according to the direction of
dislocation of the radius amd ulna in relation to the
humerus (Stimson’s classification). The mechanism of
njury;

the involved elbow; the associated fr and

crure

Table

for reduction; and

any neurovascular deficic were re '»}idwi The duration of
immobilization and the period of follow-up were also

[
and flexion contracture, the :-eventy of pain, »;aEgus
instability and neurovascular deficit (glossary).

The results of acute simple dislocations and fracture-

dislocations were classified into excellent, good, feir and
poor for each category. The patients were also assig
on overall composite rating of excellent, good, fair or
;‘m(‘»f" on the basis of the worst of i

15 (Mfﬁtnue o

e

che four categorical
In flexion contr

3 degrees (tair) and 50 degrees or more was rated poor.
n the post-reduct
excellent if

tion pain, the results were rated as

there were no pain, good if cthere was mild

wain which did oot mncerfere with

activities, fair when

ain did not interfere with normal daily activicies

but interfered with strenous activites, and poor when the
b

pain interfered with daily routine activites.

u*dnrrmn inse:

The post

hﬂi“j* was rated as excellent ‘when chere

, good if there was

mild pain ot discomfort on valgus stress, fair when the

was pain that required the patient to refuse the valgus
stress test, and poor if on valgus stress the elbow demon-
strated laxity of the medial collateral ligament or if there

Ratings of Symptoms in Relation te Post-Traumatic Sequelae
{Mehlhoff et.al., 1988)

Rating Range of Motion Pain Instability Meurovasculor Deficit
(Flexion Contracture)  {Aching)  (Valgus Imposed) {Palsy or ischemic
(Degrees) Contracture)
Excellent Ext. loss < & None None None
Good Ext. loss < 15 Mild Mild None
Fair Ext. loss < 30 Moderate Moderate None
Poor Ext. loss > 30 Severe Severe or recurrent dislocation Any
A
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was recurrent dislocation. The neurovascular involve-
ment was rated excellent when there was no neurovas-
cular involvement or if there was neurological involve-
ment but recovered completely during the follow-up
period. If there was residual neurological deficit, the
rating was poor.

The results of neglected elbow dislocations were rated as
good if the flexion range was 90 degrees or more,
extension loss of less than 30 degrees and no post-
reduction pain or instability. The fair results were rated
if the flexion range of 60 to 90 degrees with extension
loss of between 30 to 60 degrees, and no post-reduction
pain or instability. The poor results were rated if the
flexion range was of less than 60 degrees and post-
reduction pain or instability were present, according to
Krishnamoorthy et. al. (1976) (Table II).

Results

There were thirty three acute posterior dislocations and
fracture dislocations, one anterior dislocation, and eight
neglected dislocations of the elbow joint (Fig 1).
Twenty nine were male, and thirteen were female, aged
between 5 to 69 years old with 2 mean of 31.43 years.

Table II
Rating of Symptoms Post Reduction in
Neglected Elbow Dislocation
(Krishnamoorthy et. al., 1976)

Rating Symptoms
Good Flexion range > 90°
Loss of extension < 30°
No pain or insfability
Fair Flexion range > 60°
Loss of extension 30 - 60°
No pain or instability
Poor Flexion range < 60°

All cases with pain and instability |

61

Anterior

o Neglected
2.4% 19.0%

78.6%
33

Fig 1:  The distribution of cases according to

the type of dislocation

No.of patients

>61

0-10 11-20 21-.30 31-40 41-50 51-60

Groups of age

Fig2: The distribution of cases according to

age group

The period of follow-up ranged from one month to
thirty six months (mean 6.52 months). The right elbow
was involved in 14 cases (33.33%), while the left elbow
was involved in 28 cases (66.67%) (Fig 2).

Among the races, Malays were the majority with 23
cases (54.76%), followed by Chinese 10 cases (23.90%),
Indian 5 cases (11.409%) and others 4 cases (9.94%) (Fig
3).

A fall was the mechanism of injury in 28 cases
(64.44%), while road traffic accident account for the
rest, motorcyclist 10 cases (26.67%), and car passenger
4 cases (8.89%).
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Malays
54.76%

Fig 3: The distribution of cases according to

race

Table 1l

Mechanism of injury

Period of immobilization

1. Acute simple dislocation - 13 cases

There were 13 cases of acute simple posterior
dislocation. 46.15% (6 cases) were immobilized for 1 to
2 weeks, and 53.85% (7 cases) were immobilized for 3
to 4 weeks before commencement of active motion.

In the group immobilized for 1 to 2 weeks, 100% (6
cases) had an excellent result in the range of motion and
post-reduction stability, and 66.67% (4 cases) had an
excellent and 33.33% (2 cases) had a good results in
post-reduction pain. Overall results showed 66.67%
had an excellent with no poor result (Table IV)

However, in the group where the elbows were
immobilized for 2 to 3 weeks (7 cases), only 57.14% (4
cases) had an excellent, 28.57% (2 cases) were good, and
14.29% (1 case) had fair result in the range of motion.
In relation to post-reduction pain, 71.43% (5 cases)
were excellent, 28.57% (2 cases) were good. In the

Mode of mjury No of Patient post-reduction stability group, 1009% (7 cases) had an
. excellent result. Overall, 57.14% (4 cases) had an excel-
MOTO"CYChST 10 lent results, and 28.57% were good and 14.29% (1
Dr 0 cases) was fair. There were no poor result (Table V).
river One case from this group had ulna nerve injury which
Passenger 4 recovered fully.
Fall at work/home 28 2. Fracture-dislocation - 21 cases
Thirteen case were immobilized for 3 weeks and less
Total 42 (Table VI), and the other 8 cases were immobilized for
more than 3 weeks (Table VII).
Table IV
- Acute simple dislocations
(Immobilization for 1 - 2 weeks - 6 cases)
Rating Extension Loss Pain Instability
Excellent < 5°(6) None (4) None {6)
Good <15°(0) Mild (2) Mild (0)
Fair < 30°(0) Moderate {0) " Moderate (0)
Poor > 30° (0) Severe (0) Serve {0)
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Table ¥V
Acute simple dislocations
(Immobilization for 2 - 4 weeks - 7 cases)

Rating

%mﬁ"@;’zbilw

Excellent
Good
Fair

4 .,
Foor

Exitension Loss Pain
< 5° (4) MNone (5}
<15°(2) Mild (2)
< 30° (1) Moderate (0}

> 30° (0} Severe (0)

Mone {6
Mild (0]
Moderate (0)

Serve (0]

Table Vi
Fraciure-Dislocotion
{immobilization for 3 or less - 13 cases)

Rating Extension Loss Pain Instability
Excellent <51 None {10) None {11)
Good < 15° (2) Mild (1) Mild {1)

Fair < 30° (0) Moderate (2) Moderate {1
Poor > 30° {0} Severe {0) Serve (0]

Table Vii
Fradure-Dislocation
{irsmobilization for 3 weeks - 8 cases)

Rating Extension Loss : Pain instability
Excellent < 5°(2) None (2) None (3]

Good
Fair

Poor

< 15° (0] Mild {2)
< 30°3) Moderate (3)
> 30° (1) Severe (1)

Mild (3)
Moderate (1)

In the group immobilized for 3 weeks and less, 92.39%
(11 cases) were excellent, 15.39% (2 cases) wer
terms of extension loss. 84.61%
lent, 7.78% {

case) were good

rood in

[¢]

ases) were excellent,

63

were fair in relation to post-reduction pain. 92.39% (11
) 7.78% (1 case) was good and
7.78% (1 case) was fair in post-reduction stability.

and 15.39% (2 cases)  Overall ratings showed 54.61% were excellent, 7.78%
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Tabie Vili
Fracture-Dislocation
(Radial Head and Neck Fracture - 8 cases)

Exiension Loss Pain

Meurovascular
involvemeni

Instability

Excellent < 5° (4] None (4)
Good < 15°(2) Mild (0)
Fair < 30° (1] Moderate
Poor > 30° (1) Severe

4
& ju

(1)

None (8)

)

J

Yes (O]

.39% were poor in those with immo-

were good and 15
5 weeks or less.

bilization

ed for more
S50% (5
cases) were fair and 12.50% (1 case) were poor in terms
of extension loss. 259 (2 (2

irand 12.509%

However, in the group which was immobiliz

than 3 weeks, ;2, % (2 casm}) were excellent, 6.

25%

ellent,

. Cases) wer

(1 casey were poor in terms of post-reduciion pain.
A
37.50% (% cases were excell 37.50% (53

good, 12.50% (1 case) was fair and 12.50% (

POOr 1 post-

ent,

5) wWere

1 case) was

reduction stabilit Y.

Fracture-Dislocation

1. Fracture of the radial head (8 panents)

had no pain post-reduction, 37.5% (-

moderate pain and 12.5% (1 case) had severe pam 4
ases (50%) had no msfamﬁm" ase (U % had mild

11‘1smb1m:j* ase (12.59)

All cases had no neurovascu-

cases)

) le

Those with severe extension loss (fair and poor results)
comrminution that

severs

were J::r;fmiilv those with

case).

required ¢ it of the radial h

=2

51

Fracture of the coronoid process - 6 cases

tension loss of less than 5 degrees were
N and befmwn 15 to 30 ﬂ
66.679% ﬁf&

tion pain amd instability. Oaly 2

} had no pmt

cases (33.33%
moderate pain and instability. rating

showed 66.6

Composite

I cases) had an while

fair { Table

ondyle fracture

2 cases had elbow dislocation with lateral epichondylar
fracture of the hum Both wer
i md no interpal fixac

IS, e treated with closed

;nlatimv ,

O Was J00e

s excellent and the othe

Olecranon fracture - 3 cases

T o
Lnree

cases had f:l’““,aw disle

fracture olecranon.

with radial nerve (rvel'ecl ‘

; :imjury ‘vv'“hit‘b rec ompletely
during the follow-up period. One case had early open

reduction and

internal fixation for

both olecranon and

huamerus, and the other one was treared with

plating and bone grafting.

In the group with extension los 35 33% (1 case) was
excellent, 33.33% (1 case) was good and 33.33% (1

case) was fair. In terms of post-reduction pain, 33.7

H6.67% (2

was excellent, cases) were good.
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Table IX
Fracture-Dislocation
{Coronoid Process Fracture - é cases)

Rating Exiension Loss Pain Instability MNeurovascular
involvement
Excellent < 5% ) None (4) None (4) None [6)
Good < 157 {0) Mild {0] Mild (0}
Fir 30° {1} Moderate |2] Moderate 2]
Poor > 30° (0) Severe (1) Serve {0) Yes (0]
Table X
Fracture-Dislocation
(Lateral Humeral Epicondyle Fracture - 2 cases)
Rating Extension Loss Pain Instabilivy Meurovascular
Involvement
Excellent <51 None,(1) None (1] None (2)
Good < 15°{0) Mild [0) Mild {1)
Fair < 30° (1) Moderate {1) Moderate (0]
Poor > 30° (0) Severe (1) Serve {0) Yes (0]
Table Xi
Fracture-Dislocation
(Olecranon Fracture - 3 cases)
Rating Extension Loss Pain Instability Meurovascular

involvement

Excellent

~o %
k;mO»:é

<51 None (1) None {2}
< 157 {1 Mild (2) Mild {1}
< 30° (1) Moderate (0) Moderate {0)
> 30° [0] Severe (0] Serve {0)

None (1)
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S05C redvzru-m 3
and 33.
neuroiogicai injury which were recomred and were rated
excellent.

ase) was good,

] ion had
[ All of then
neglected posterior elbow disi‘ocation.
schizophrenic) had bilateral disl

were
One patient (a

ocations. The interval

om 17 days to 2

s

All but one required open reduction. Two cases required
excision of the radial head and tricepsplasty in order to

reduce the dislocation. One case was treated with closed

manipulation and reduction.

9

It (range of motion > 90

37.5% (5 cases)
degrees, flexion contracture < 30 degrees, and no pain or
instabilivyy. Al

had a good res

of them were neglected posterior

ocation for 2 months

2 poor result (flexion range < 6O

loss > 60 degrees, or presence of pain or instability).
Most of them were neglected for more than 3 months
and either tri ]

a manipulacion was

ari though the delay

nmplications

Heterotopic ¢

The ma}outy of them (0 cases - G0, 079’0) was in Lhe
Three (33.33%) of

was noted in Two cases
ciu”*' dlal(}kalluh Wswqamd with olecranon and humer-
al shaft fracture The radial nerve injury, most probably

ing the follow-up

3 '1”1’ cation had u

1y recovered. Io anciher case, the:

cl

ve m_ ju Iy w

anterior interosseous nerve injury, which developed afte
open reduction and plating of the ulna. This could be

due to traction injury during the operative pro

Table Xl
Neglected elbow dislocation - 9 cases

Age  Type N&g%wmﬁ Method of

meww nge  Pain  lasiability

menw

{years) Period [degreas)

(Months)
26 2 20120 No No
14 Post 24 Yes Yes Pacs
22 Post 2 - 130 No No Good
65 Post. 4 30-90 Yes Yes Poor
726 Pest, Tiaadl, He isiopn 30 Vasg
29 Post 17 days osed 30- 300 Yes Yes Foor

Qpen

Good

Open/Red. Head excision 3087 Yes Yes Poor




THE RESULTS

OF

TREATMENT OF DISLOCATION FRACTURE-DISLOCATION

Teable M

%

Complication

of elbow dislocation

Type of Heterotopic Nerve Vascular Deg. Flexion
dislocatien wssification injury injury Arthritis  Contraciure

Simple Dzs yiion 0 ]

GO

Fracture Dislocation

(L

3 (A1)

)

0
0

0

o0 LD

R2)

0

~

20

Anterior
Radial nerve

The

with vascular injury.

nerve recovered complecely.

Only 2 case of degenerative arthritis were noted in
lected elbow dislocarions.

e

or

= due to

These could

follow up.

shore period of

» =5 with flevion contracrure noted.
8 cases (100%) of the neglected elbow dislocation had
ﬂr‘"

ion contracture ranging from 5 to 30 de

, while

gr

fole

other 8

8.1

which d

rases were from

the

of fracture-

contracture wese

25, veloped flex
noted from the acute simple elbow dislocation group.
Table XIII

Discussion

Posterior dislocation of the elbow is the commonest

form of elbow dislocation. It accounts for 97.6% of
elbow dislocation in our review. Ounly one of
aarerior dislocarion was noved and there

divergent elbow dislocation.

Bilateral elbow dis i
is very rare. Wilson (1990) reported 3 cases of bilateral
dislocation. bilateral

cted elbow i patien

We noted

elbow

one case

,[w

1 schi L.

&7

a result

Upper extremicy, per

08 As SaTeuts
the dominant arm or unconscious protection of it at the

time of injury. In our review, dislocation of the left

elbow accounted for 66.67%, comparable to 55.54%

(Li and Wheeler 1965), and 60% (Linscheid and
O'rrizcoll 1993
Elbew dislocation is the commonest dislocation in

children under 10 years old (Letts 1993), but we noted
] ses (6.6

naediafrics

Many of the elhow dislocations in

l g

iv go unrecognized beca

e the child es the Emergency Depactment,

>

finding on examination is a swollen, tender elbow (Letts

aneously red and the only

1993),

A

The

the

iod of im

outcome of fﬂbuw

ﬁ»i«amlhoﬁ' et. al.
(1988), reported that prolonged immobilization after

ir,.;i ury

e:us].os:atmﬂ.

was strongly associated with an unsatisfactory

i

nd severity of

Hewion cont

sult with increa

ure @

: of our j:«mtiemf. who had sirmple dislocation and

y

weeks showed no
flexion contracture, and 2 cases only had mild pain.
However in cases where immobilization was continued

who were immobilized for 1 to

to 4 weeks, 3 out of 7 ¢ developed flexion
contracture between 5 o 30 deg Two of them had
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[ S
O

tion of the
irnmobilization for more than three weeks
Only

{excellent and good) result, and 7

mild pain. In fracrure-dis!

joint,
ave poor
results. one case (12.5%) had satisfactory

cases (87.5%) has

unsatisfactory (fair and poor) results. However, 76.15%
{10 casesy had an excellent L"emh in whom the
immobilization was 3 or less.  This resule

indicates that eaﬂy active motion is the key factor in
rehabilitation of the elbow after reduction, and the soft

In fracture-dislocation, the end result is dependent on

the severity of the fracture, and it contribution to elbow

instability. Simple fractures with minimal dis ment

ally give

and excellent resules, while "fvwz'ly
comminuted fi

wenres were usually ¢ with poor

1979),

associate
cutcome (Durig et. al. (Broberg and Morrey
1987), (Royle 1991). In our series, two cases had severe
comminuted fracture of the
the

resules (fair and poor).

radial head which required

excision of radial head and gave uosatisfactory

Excision of the radial head which contributed to the
valgus instability also resulted in a poor outcome and
al. 1979).

We did not note any proximal mtgmmmn of the radius

WA

viorrey et.

wimal migration of the radius

should
be preserved if possible to prevent severe instability. If
the radial head must be 1

che radial head. The radial head

after excision of

d, torn ligam
muscles should be sutured (Josef;
temporary use of the radial b
until the soft tissues heal (Knigz

Internal fix

ion for the fracrure fragments and the

associated {racture of the hwurnerus, radius and ulna,

improve the stabilicy and the cutcome. This is due to
the fact that the involved extremity does not require
prolonged immobilization, and early active motion can
be instituted. It was shown in our result.

Repair of the wotn ligaments is nor essential in stable
elbow dislc

torn ligaments and found no difference.

cion. Josefsson et. al. (1987), repaired the
Repairing the

torn ligament may be beneficial in unstable fracture-

dislocation which require resection of the radial head

1989).

(Josefsson et. al.

68

clected dislocation is usually associated with p
Close
with caution and under general anaesthesia.

0L

outcome. reduction should only be attempted

Open
reduction usually give better results especially in

cted dislocation of less rhan 3 months.

In our

review most of the zood results were neglected less than

ee months and bad an open reduceion.

Early mobilization is necessary for a good result.

Although few authors advocated triceps V-Y plasty to
a better range of motion, it produces an unscable

elbow joint which require stabilization with K-w

er for the triceps tendon to heal. This in turn won’t
allow early mobilization and will result in a stift elbow.
In our review, only one case of tricepsplas

Was

Recent Liverature
does sty ced
dislo advocated only for difficult
reduction (Krishnamoorthy et. al 1976), (Mahaisavariya
1993).

srmed, and gave a

SUppor

ation but it is

poor resulr.

00t the tricepsplasty for ne

et

In
Urnrestr

order

to achieve immediate stability and early
cted Arafiles (1987) advocated
a reconstruction procedure using

movement,

tendon graft

stabilization to create a medial collateral and an
intra-articular “cruciate” ligamen: to stabilize the

ected posterior elbow dislocarion and allow early
tion. This procedure sounds promising and in his
hands he was able to improve the range of motion and
reduce the instabiliry.

The complications of elbow dislocation can be related to
injury,
More severe injuries are related to a high
incidence of complications. This is reflected by the high

o g

incid

the severity of the and zlso of

treatment.

(3

ence of the ¢

yplications in fracture dislocation

compared to simaple dislocation.  Exzcessive manipula-

tion will resule in a higher incidence of heterotopic bone

formation. This is shown by the higher incidence of
heterotopic bone formation neglected elbow disloca

many of whom had

ceived primary treatment £
bore-setter.

Flexion contracture tends to develop in prolonged
mobilization and inﬂ.dfsquate active motion after immo-
bilization.

dence of flexion

Early motion is associated with a lower inci-

contracture compared to prolesged
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immobilization. The more severe the injury the more it
is associated with post reduction pain and the patients
will refuse active motion, which indirectly contributes
to the higher incidence of flexion contracture. In our
review, only 25% (2 cases) in fracture-dislocation had an
excellent results after immobilization for more than
three weeks, whereas 85.38% (11 cases) had excellent
results after immobilization for three weeks or less.

Conclusion

1. Early active motion after reduction of the dislo-
cated elbow is an essential step to achieve full
function of the elbow joint. The elbow should not

be immobilized for more than three weeks.
Internal fixation for fracture-dislocation should
only be indicated when it contributes to greater
stability and allow early active motion.

is
important factor in determining the functional
The type of the fracture in fraccure-
dislocation of the elbow does not affect the out-
come.

Severity of the fracture-dislocation

an

outcome.

Neglected elbow dislocation is associated with a
poor outcome especially if the neglected period is
more than 3 months.
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TRAUMA

Surgical Treatment of Acromio-clavicular
Dislocation

H K Leow, MD, Y Hyzan, MS, E C Gan, FRCS, S Hassan, MS, Department of Orthopaedics and
Traumatology, 9th Floor, Hospital UKM, Jalan Tenteram, Bandar Tun Razak, 56000 Cheras, Kuala

Lumpur

Introduction

Acromio-clavicular joint (AC]) dislocation commonly
occurs following trauma or sports. Previously, with the
tripartite classification of Tossy et al' and Allman?
conservative treatment was shown to give better results
than operative treatment®. However, the effective
treatment of injury to the acromioclavicular joint
requires knowledge of the relevant anatomy and the
pathoanatomy of its variety patterns of injury. With the
introduction of three more subtypes into a total of six by
Rockwood’, of the underlying
pathoanatomy is greatly facilitated. Therefore, surgical
reconstruction should be reserved for patients with total

understanding

71

ACJ dislocation especially Types IV to VI and
chronically symptomatic lower grade lesions®.

Thus, we have studied the outcome of surgical
treatment of total ACJ dislocation and compared it with
other studies.

Materials and Methods

Between January 1996 to June 1997, 14 patients with
total ACJ dislocation (Type III-VI Rockwood 1984)
were treated surgically and followed-up in our unit.
The patients’ age, sex, occupation and manner of injury
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l
.

weight-bearing

PR |
Al

red cord

mdmgraph" were tzken pre-ope

All patients
gave informed consent to be included in the study.

Surgery was performed within chree weeks for all acute

igjuries. Chronic injuries were ]‘_?Siff()l'l]fn’f‘,d after three
weeks.  Patients with acute injuries were operated on

using Bosworth’ procedure or modified Weaver-Dunn®

pmcedure. a_hmmcallv ermmqnc patients were
operated with Rockwood or modified Weaver-Dunn
Bosworth  procedure includes AC] reduction,

coraco-clavicular ligament repair and screw fixation
Modified ¥

Dwuan procedure involves resection of 1 cm of

with 4.0 mum AD malleolar screw. aver-

-he distal

end of clavicle, transposition of the acromial end of

coraco-acromial ligament with a silver of bone from the

acromion tip to the lateral end of clavicle. Rockwood

Jures above.

procedure is a combination of the two prc

The operative approach is either a straight “by b or

a curvilinear incision from the posterior edge of the AC]J
The

and brought anteriorly to the coracoid process.

incision i3 carried down thuoug 1R0US
cissue to the underlying distal clavicle, ACT and

acromion process. A longirudinal cut is made over the

ACJ and brought medially to expose the lateral 3 cm of

the clavicle. AC]J is visualised and debrided of its

damaged disk. In Bosworth procedure, the coraco-
clavicular ligarent is inspecied. If repairable, stay

sutures using Ethibond # 1 is placed over the ends for

later tying. Drilling through the clavicle into the

with a 3.2

coracoid process mm drill bit and 4.0 mm

AD short thread cancellous screw with washer to fix the

ACJ.

In modified Weaver-Dunn, 1 cm of the lateral end of the

clavicle was excised followed by exposure of the

coraco-acromial ligament. This ligamene is

carefully

dissected off from the acr mrocess with 2 silver of

tone. The 1716-«;%,1113:37 cavity of clavicle debrided, two

small holes are drilled onto the superior cortex as far

medially to hold the coraco-acromial ligament. Using

Erhibond sumres # 1, whip stitches are made over the

free end of this liga The distal end of the clavicle

arment.
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is reduced manually and the two surure ends are pussa

through the superior drill hole wich rhe silver of b
the medullary canal

{are

The wound is irrigated anc c drain insested.

was taken to pr repair sting delroid

All
on an arm si'mg post-operatively.

;"F

and trapezial fascia. wound is closed in layers,

patients were put
e pain-free within

Pendulum exercise were started onc

the first two weeks.

Full range oj(‘ MOTIoN exercise 1s

med within six weeks.  Partienrs with Bosworth

dure have ¢ SCLCWS rermy Al Six W@E”E"‘? Ve

lo:.m maesthesm before heavy labour or contact sports

are started. Follow-up review were at 6, 12, 18 and 24

Post-operative assessment were

o Larsen scheme Le. severicy of pain,

g;?r:(.:mra:srv in mmium and strength as well as interval taken
to return to work. Complication were recorded and

treated accordingly.

Results
had

symptomatic total ac

Fifteen patients operative treatment for

omio-clavicular joint dislocation
{(Rockwood Type I o VI). Fourtes

n were followed-up

for & minimum of six months {longest 15 months).
Their age ranged from 20 to rs (mean 37 ve

Thirteen were male and one femaie Eleven were

motorcyclists involved in road traffic accidents while

two fell off their bicycles and one fell from heighe.

patients weie operated within three weeks of

injury and six in the chronic period. Two patients had
b}, six had Weaver-

Drann (Figure 2a & b) and six had Rockwood operations. .

Botsworth procedure (Figure la &

Seve
YV ceSImEnt was Ds
modified Larsen’s Scheme (Table ).

had Type i1, one Type IV % others had Type

injuries. Post-operative as ased on

in our study, nine patients had excellent outcome i.e

pain free, full range of motion and return to 3
Two padients had good

Two

u&d

three months post-operatively.
results while three had satisfactory outcome.
pain and one

patients

atients developed chronic shoulder

gratr

Sl

Two other

b r«g»

sainful :Wpez"tx.“v;:phlﬁ surgical
had screw breaks

fequiring revisi

on Surgery.
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Discussion

Injury to the acromio-clavicular joint (ACJ) is common
following trauma of sports, in particular contact sports’.

In our series of patients, motorvehicle accident
especially  those involving n:;u)tcu‘::ycl;ism however

ronstitute che majority of such injury.

Most authors agreed that surgical treatment is indicated

in patients wi th ac ommu(wvudw dislocation
Type IV-VI and sy

patients who are 1

joint

I

promatic 1y especially young

: ‘tur vesules concur
with this consensus. These patients showed rapid
recovery of shoulder function post-operatively and
coed to

6 weeks to 3 months

work within

DOSt-SULZELY.

Although authors in Burcpean countries used the
classification of AC Joint dislocation by Tossy (1963)
and Allman (1967), we found

that the Rockwood’s

classification (1984) to be more effective and
comprehensive in managing these injuries.

As for the operative technique, the straight incision
gives better cosmesis that the curvilinear incision
. Al our pat

| sandbag place under

although their healing rate are ec 3ts

are positioned supine with a small

the scapula of the injured shoulder. No difficulty was
even though the beach

chair position was advocated by most shoulder surgeons.

encountered with this hmmon

half threaded

financial fa

did not use the Botsworch 6.5 mm

cancellous screws in our patients due to

Instead, 4.0 mm AQ cancellous screws were used for

fixation of the coraco-clavicular joint. This provides
eqneﬂ y strong fixation in our patients who are smaller

¢ and built.

In patients created with the modified Weaver-Drunn
techmque, a 2.0 mm in diameter hole was made in the

clavicle supero-inferiorly, 1.5 cm from the cut end.

Then one end of the Mersilene rape was threaded

ough this hole and tied to the other end which was

passed round the base of the coracoid process and behind

the clavicle. This would ensure that tape maintain the

coraco-clavicular joint in a reduced position and prevent

ible slippage while the bone-to-bone fization at the

disral end of the clavicle heals.

As in other series, screw breakage and dislodgment are
common complications encountered in patients with
Botsworth and Rockwood's methods.  We had owo

patients with screw breakage due to early mobilisation.

Table 1
Medified evoluation scheme (Larsen)

4 points

2 points 1 point

Pesin None Slight Moderate Severe
nge of motion Full 130-1400 0-1200 <700

Ran
Strength

/59 < 50%

Period for return fo work 6-12 wks 1224 wks »6/12 change of work
Scoring system

Excellent - 1416 points

Good - 11-13 points

Satisfactory  ~ 7-11 points

ya
Poor ~ 4/ points
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One other

patient had v dislodgrms

o~

improper fi
period resulting in redislocation of the AC]. These were

ation in the immediate

subsequently revised. One of these pmﬁvﬁms also

developed a painful hypert

chronic

Two of them oulder pain
clinical evidence of impingement. It must be stressed

that all these complications occurred in our first few

FIAIVAR any

ents wi

i owe were still in CALNINgG ¢

rea

varions methods in cevaluat

There were

aiuation sciemes, they

U

outcomes> > In all these e

evaluate the severity in pain, functional loss, loss of

strern

1_“ r("\,‘ Lt
to return to their previous occupation post-operatively
as this would indicate significant improvement or

e in their function.

iew of the w

these injury, it is almost impossible to compare out-
The best that one could achieve is to compare
dies

1on of

come.

d or

employ the s
1s. Below

1t use the

with stu

v

! "u Yina

VArLous &
Weaver-Dunn or Rockwood (Table I

Figg. 2a: Modified Weaver-Dunn fechnigue

Fig. 1b: Post-operative  radiograph  of
Botsworth procedure

A AR

ma

Fig. b Postoperative radiograph o
fied Weaver-Dunn technique

t maodi-
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Table 1l
Comparison of outcome of surgical treatment
AUTHORS METHOD RESULTS (%)
Kumar et al {1995) Rockwood 86
Hessmann et al (1995) AC & CC repair, augment with PDS band 89
Morrison (1995) Synthetic loop through hole in clavicle and coracoid 86
Weinstein et al {1995 Weaver-Dunn 89
Fremerey et al {1996) AC & CC repair, augment PDS band with 98
Leow et al (1997) Weaver-Dunn and Rockwood 79

Conclusion

Surgical treatment of total acromio-clavicular joint dis-

location can be a treatment of choice especially in young

,:I_\

Tossy, J D, Mead N C and Sigmond H M.
Acromioclavicular separations : Useful and practical
classification for treatment. Clin Orthop. 1963; 28 :

111-9.

Allman F L Jr. Fractures and ligamentous injuries of the
clavicle and its articulations. J Bone Joint Surg. 1967;

49A : 774-84.

Larsen E, Bjerg-Nielsen A, Christensen P. Conservative
or surgical treatment of acromioclavicular dislocation : A
prospective, controlled, randomised study. ] Bone Joint
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Reconstruction of Lower Leg Defects Using a
Medial Island Fasciocutaneous Flap

B Naresh, FRCS*, § Parameswaran, FRCS**, *Johor Specialist Hospital, Johor Bahru, **Sabah
Medical Centre, P.O. Box 13393, 88838 Kota Kinabalu, Sabah

introduction

Soft tissue coverage of the lower leg cissue is very
difficule. It seriously tests the ingenuity of the surgeon
searching for a simple technique of reconstruction. The
trends in plastic and reconstructive surgery has been
characterised by a continuous search for newer and safer
flaps.  The transition from muscle flaps to micro
vascular techniques and then to the fasciocuranecus flap
added to the vast armenmentarium of useful flaps'.
Muscle flaps are unreliable and scarce for coverage of
lower leg defects. Likewise micro vascular proceduses
requires special facilities and good intecdisciplinary
integration for success which are usually lacking in
developing countries.

We describe the use of a medial island fasciccutaneous
flap with expanded indications to cover the medial and
anterior aspects of the ankle based on the lower most
perforator of the posterior tibial vessels.

Anatomical Study

The anatomical study of septocutaneous perforation of
the leg have been well described ™. Shalaby described
a constant perforator arising at 9-12 cm above the
medial malleolus in  che

tip of the Egyptian

population'™

We confirmed this by ¢ cadavaric dissection in which
the seprocutaneous perforators arose 9-12 cm above the
tip of the medial malleclus. This was to ascercain thar
the perforators were constant in location as Asians being
smaller may vary.

Technique

No doppler or arteriogram was used to identify the
patency of the perforaror. The operative technique was
similar to that reported by Shalaby and performed under
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the tourniguer'™. The lower most perforator was macked

9-12 cm above the tip of the medial malleolus and an
island marked around it. The flap dissection began from
border making certain the dissection was
Once

b

posterior b

carried our subfascially. the perforator was seen,
The
in the
flap and could be dissected out meticulously. The sizes
of the flap ranged from 10 x 6 After

SEPLOCUtANEONs

the rest of the flap was elevated circumferencially.

saphenous vein and nerve will normally be wit
cm to 18 x 8 cm.
the

skeletonized down

the dissection was completed,

perforators were carefully £ the
‘pﬂstemo‘t’ tibial vessels. The flap was gently rotated
around the axis of the vessels 150-180 degrees to cover
the defects in Group A to C. The donor site was skin
grafted primarily.  No

quired apart from the fracrure fixation.

specific immobilization was

e

Methods and Materials

patients aged from 10 to 63 years
and 1993, 15 were males and 3 were
females.

They were grouped into three categories depending on

the location of the defect

Group A :  Soft tissue exposing  the
tendoachilles
Group B : tissue defects exposing the medial

malleolus and ankle joint

Group C: Anterior soft tissue defects exposing the
extensor tendons and distal tibia.

There were twelve cases in Group A, four in Group B
and two in Group C.

as a result of
1 the
the skin over

Of the twelve cases in Group A, ten were

traffic accident, one a squamous cell tumour and

nther an infected abscess that slonghed off

rhe heel cord. Of the ten cases of road tr accident,

two had aaauciared fractures of lower end of tibia and
fibula. Group B patients all suffered compound 3B
fracture dislocations of the ankle. Group C patients had
fracture dislocation of ankle, bur the soft tissue defects

All fractures of the

were predominantly anterioriy.

~

Q0

Adg

il

ankle were fixed by standard AC technigues and wouns

et open.

The two patients in G roup A pat

t
=:tf th

ents w

5

doachilles had primary suture rupture

e infected. {hv:‘:y initiaily had local

- but when finally seen at our clinic, the superf

freax

icial
aspect of the tendon was necrotic. The squamous cell

arcinoma was adhered to the tendoachilles and resection
and primary flap o

» . .
overage was done. The patient wich

]

nytial 1oss

i

circumfe

the abscess around the heel cord has

after det

of skin exposing the encire heel cord EMEINE.

Results

in all the cases, the fHaps did well to cover the «
(Table 1). In Group A sis of
the tip which healed uneventfully after the eschar peeled
off. Two cases had haematoma under the skin graft. Two

the dis whic
antibiotics,

, 1 flap had superficial necros

cases had cellulitis at tal suture line h

sonded to Two cases had flap nedem:

one the squamous cell carcinoma excision and che other
a traumatic soft tissue loss exposing the heel cord. All
resolved within 2 months.

Discussion

A diverse variety of methods for closing soft tissue
udeuc‘; about

ankle have been described. Each

advantages and disadvantages.

tendon may fail due o =

Distant flap techniques that mandate the operative field

invoivement of previously remote uninvolved surface

Llu{e the cross leg and free flaps®”. Sacrifice of a

- artery is seen with che weal 1sland or anterior

£y 17,522
LAE»LL? .

tibial artery had

salis pedis flap alse had
marled donor site

problems. medial plantar island
tasciocutaneous flap of the foot is &mall and require the
important plantar surface be sacrificed even if it is
non-weight bearing?

Sroall defeces abour the heel can be covered by the
lateral calcaneal arvery flap. However, this flap is

intolerant to dorsiflexion and results in the noticeable

skin depression of the flap donor site®. Ponten stressed

the advanrages of fasciocuranecus flaps and its
reliability  has  been confirmed in  lower leg
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Table |
Data on the patients

Case Gender Site of Type of Size o Result

Age [Yrs) Lesion Wound fap (cm)
] , 24 Posterior ankle Exposed tendoachilies 6x 10 Good
2 M, 35 Posterior ankle Open avulsion # tuberosity 5x12 Distal sutures
calcaneum s8psis
3 M, 12 Posterior ankle Wound breakdown 4x%8 Haematoma
fendoachilles
4 M, 30 Anterior ankle Open # dislocation of ankle 18 x 8 Good
5 F, 30 Posterior ankle Exposed tendoachilles 14x8 Superficial
& heel necrosis
‘Haematoma
& M, 10 Posterior ankle DOsEd 12 x 6 Good
7 F, 32 Posterior ankle Exposed tendoachilles 10x6 Good
8 M, 40 Posterior ankle Squamous cell carcinoma 15x6 Flap edama
9 M, 30 Posterior ankle Exposed tendoachilles 14 %8 Good

10 M, 34 Posterior ankle Exposed tendoachilles 12x6 Good

11 M, 20 Anterior ankle Exg;;ec)“#u‘“% tibialis ant

tendon & ankle joint 16 %8 Good
12 M, 20 Posterior ankle Exposed heel cord 14x6 Good
13 F 24 Posterior ankle Exposed heel cord 12x6 Good

m;
N

=
o

43 Medial ankis joint  Open fracture dislocation ankle bdx 14 Good

On
=
ro
N

Posterior ankle Laceration wound with 6x12 Good
torn tendoachilles

14 M, 50 Anteromadial ankle Oven fraciure dislocation ankle &x 14 Good
17 M, 35 Medial ankle joint  Open fracture dislocation ankle 6x 12 Good
18 M, 20 Medial ankle joint  Open fracture medial malleolus 8x15 Good

79
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grebion %f e

man with ar open fragure disl

Postoperative view of the flup one
month later,

Fig. TA: Loteral x-rays of
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A 40 yeor old man with sguemous cell carcinoma o the posterior aspect of his ankle.,

31416,

imal based £

Prom p

17,i5.17

th

into che scene,

‘N eMerg

s fl

o oa <

Shala 7y demoﬂ_,:vu ed that fasc

o islane

cutaneons aror ar TR

earlier anaton
This island
)0-180 degrees to

¢ the

al artery. results froo

description of the fasciocutaneous ﬂap4.

could be rotated through an axis o

cund the pos

Lt:
available. The requirements of a single flap yet filling

most centers, a plastic surgical facility is

a0t

important criteria is neces sa.a:v for emergency situations
' ‘ound that the mid
aumatic condifions o
d
"ctmed it 180 degrees to cover distal
defects as have been shown in

Jly in traumatology.

n s usuall erved io €

the ankle.  As

h it is possible to raise an islan
proximally and
sixteen of the eighteen

CASES

S

(a0]

Fig. 2B: Postoperative view of the flap 6

months later

The

reconstruction of low

useful in

the
It has a

istznd ﬂap

eg and am-:le defects.
simple design and elevation technique.

same operative field makes it ”onver‘"

Being in the
or the surgeon

and nfort and eas

provides co ients.

vion that the proximal skin is ally inta

use > ankle makes it

injuries around an excell
choice for use as an emergency procedure. No doubt we
had no total fatalities of the flap but

energy

ion has to be

in which the

5 fractud

Conclusion

ind char the isi “locutanegus

a re

ernative 1o cover defects around the ar ];t pre NLJH‘

ide arc of rotation without ¢ the
supply.

it a reliable flap for eme

a very w "‘IUH’M@

Its simplicity in design and elevation
the

use for
tologists dealing with chis particular sub
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parients.



TRAUMA

7

fea

10.

s

Amarante J, Costa H, Reis J and Soares R. A new
distally b : British

Journal of |

Baker G J D.
Fasciocutaneous island flap based on the medial plantar
artery : Clinical applications for leg, ankle and forefoot.
Plast. Recaonstr. Surg. 1690; 85 1 47.

L, Douglas Newton E and Franklin

Barclay T L, Cardoso E, Sharpe D T and Crockers D T
Repair of lower leg injuries with fasciocutanecus flaps.

British Journal of Plastic Susgery 1982; 35 : 127.

Carrig C, Costa M A

anarg

Plast

ly of the septocur

tic and Reconstructive Surgery 1985; 76 ¢

Cormack G C and Lamberty B G H. The arterial

anatomy of skin flaps. Edinburgh @ Churchill Livingstone
1986.
Daniel R K and Taylor G 1. Distant transfer of an island

flap by microvascular anastomoses : A clinical technique.
Plast. Reconstr. Surg. 1973; 52 : 111,

Donski P K

fascioont

and Fogdestam [ Diista

utatreous flap from the sural region.

Journal of Plastic and Reconstructive Surgery
191.

s,ﬂ

Grabb W C and Argenta L. The lateral

skin flap (the

calcaneal arcery

lateral calcaneal artery,

vein, and sural nerve skin flap). Plast.

1981; 68 : 723.

Ger R. The management of pretibial skin loss. Surgery
1968; 63« -

Haertsch P The surgical plane in the leg. British Journal

of Plastic Surgery 1981a; 34 : 464.

Haesrtsch P The blood supply to the skin of the leg : A

British Jourpal of Plastic

DOSE-MOLEen INvestigation.

ry 1981h; 34

Surg

12.

‘.
(5 )

1%,

J R and Ma.tkouiv H &, Tt

Hallock G G. Complications of 100 consecutive local
] In Proceedings of ASPRS Annual

fasciocutaneniy

entific

feeting , October |

g

Hallock G G Distal  lower local random

Plast. Reconstr. Surg. 1990; 86 :

leg
fasciocutaneous flaps.
304-311.

sacks M W and Butler ] C. Fa
of a grade T |

tanecus flap closurs
racture © An altes
1988;

tower third ribial f
Ann. Plast.

to free flap co

Surg. ; 20 1 261,

Morrison W A and Shen T'Y. Anterior cibial arcery ap
Bricish

Anatomy and case report. Journal of Plastic

Surgery 1987; 4(

Ponten B. The fasciocutaneous flap : Its use in soft tissue
defects of the lower leg. Br. J. Plast. Surg. 1987; 34 :
215.

Rocha JE R, Y

bert A, Masc A, Yousif W J

erior tibial art

" dl Eer

A%

Anatomic study and clinical application. Plastic and

Reconstruction Surgery 1987; 79 : 396.

Shalaby H A, Higazi M, Mandou: 8,
d H. D'
flap for repair of soft tissue deft
Br. J. Plast. Surg. 1991; 44 : 175,

Khalifa M A and

ally based medial island seprocuraneous

ts of the lower leg.

-leg flap procedure. Plast. Reconse

Tolhurst D E, Haeseker B and Zeeman R J. The
development of the fasciocutaneous flap and its clinical
1983; 71 : 397.

application. Plast. Reconstr. Surg.

Reconstruction of the

lower leg and
anteriot

thﬁ

revers tibial

Preliminary report of a new fasciocutaneous flap. British

e-pedicled

tlap

Journal of Plastic Surgery 1986; 39 : 327

i

Yoshimuia

N -1
raraauciy

M, Shimada T Imura &, Shiamamues K and

£

Peroneal island fla

for skin de ,
lower extremity. | Bone Joint Surg. 1985; 67A 1 935

AL




INFECTION

A Review of Haematogenous Osteomyelitis
in Children in Kuala Lumpur Hospital

M Razak, MD, M M Ismail, MD, A Omar, Dip., Department of Orthopaedic and Traumatology, Faculty
of Medicine, Universiti Kebangsaan Malaysia, Kuala Lumpur

Introduction

Infection of the bone has been occurring since
antiquity. The oldest human fossil is an approximately
500,000 year old femur of the Javaman which revealed
a disease which can be interpreted as the consequence of
a bone fracture complicated by osteomyelitis (Bishop,
1996). Though much has been written about the facets
of this disease, some controversies still exist especially
with regards to the proper mode of treatment.
Furthermore, the last 50 years has seen profound
changes in both the presentation and management of
this disease.

In Malaysia an acute osteomyelitis in children is still
presenting, commonly with delay in diagnosis and
treatment (Razak, 1994). Though the mortality rate has
been markedly reduced with the introduction of
antibiotics, the morbidity resulting from this delay in
seeking qualified medical treatment is still high
(Balakrishnan, 1977).

The goal in this scudy was to review a recent large series
of children with acute haematogenous osteomyelitis to

83

assess; (a) the trend and problems of the infection in this
country, and (b) success of the treatment.

Materials and Methods

This is a retrospective study comprise 81 children with
acute haematagenous osteomyelitis who were admitted
to Department of Orthopaedic, Universiti Kebangsaan
Malaysia between 1983 to 1990. The criteria for the
diagnosis being clinical feature of acute haematagenous
osteomyelitis (bone tenderness with temperature
elevation, leucocytosis and elevated sedimentation rate
with one or more of the following; (a) operative finding
of bone infection (b) positive bacteriology from
aspiration and blood culture and (c) specify radiological
or bone scan changes. The patient were evaluated by
chart review for history, clinical presentation, diagnostic
work up, treatment pattern and outcome.

Good results were considered in those wherein the
infection had healed completely and regained normal
function of affected limb. Those with complications
such as chronic osteomyelitis, chronic discharging sinus
and some degree of limitation of functional range of
motion were graded as poor.
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Results

i

Fifty eight males and twenty three females comprised
the group. Ma;onty of them were aged between 2 to 6
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the incidence of resistant/recurrent but there is no
supporting evidence in this series. We agree with the
recent literature that a shorter course of antibiotic (1 to
2 weeks I/V plus 3 weeks oral antibiotics) is sufficient to
treat elderly

an of acute

case haematogenous
osteomyelitis. However no conclusion can be made on

the minimum treatment necessary.
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An Epidemiological Study of Septic Arthritis
in Kuala Lumpur Hospita

M Razak, MS*, J Nasiruddin, MS**, *Hospital Universiti Kebangsaan Malaysia, **Department of
Orthopaedic and Traumatology, Kuala Lumpur Hospital

Introduction

Septic arthritis is a serious joint disease initiated by a
successful bacterial invasion to the cavity and can
progress to rapid destruction of the internal joint
structures especially the cartilage, if
unchecked. The condition is a true orcthopaedic emer-

articular

gency because undue delay in intervention of the disease
process can lead to a permanent functional disability of
the joint and hence the function of the limb as a whole
(Goldenberg and Reed 1985). The rapidity of the
development of complications underscored the import-
tance of rapid detection and initiation of treatment.
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The incidence of the disease in children was quoted to
be 0.2% by Smith (1974) and 0.17% by Wilson and
Paola (1986). Whereas in adults, the incidence ranged
from 0.034% to 0.13% (Cooper and Cawley 1986,
Esterhai and Gelb 1991). Alchough the incidence of
bacterial infection in general has declined with the
improvement of the standard of living, it continues to
be a major problem in certain groups of patients.

Patients with extreme age are particularly susceptible to
and more likely to develop complications from septic

arthritis.  As the number of immuno-compromised
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years old. Infective arthritis due ro viral, fungus and

-

AN EPIDEMIOLOGICAL STUDY OF SEPTIC ARTHRITIS

eria luded.

W

Post-archrog

ions were also not included in this series.

Parameters examined included age, gender and race of

durarico of

rh‘“

'w'u—“'wu, preintervention SYIptoms,

18, location oint  involved,

oredisposing nIEIS
wifure& treatment regimes, plain X-ray undm% and
the latest functional outcome. Forty one cases (42 joints)

= suitable for

On ission, blood samples were for calen
haemoglobin, TWDC and ESR.  Additional

samples such as random serum glucose and renal profile
40 years old
Ln X1y

ere a.,ﬁs:o send in patients aged more thy

4l cond s of

e

taken. Antibiorics were rhen

were

joirt
started parenterally based on 'b

guess principles'.
Joint drainage was done either by aspiration only,

aspiration  and rion, open arthrotomy  or
Synovial fluid and tissue were sent for
Cperavive  findings re

rested in functional

position for a few days following which assisted active or

eratively, the joint was

. The response
iy

gencle passive movements were allow
ment was monitored  clini

Coand ESE v

and by serial

The end-results were divided into 4 grades

(1)
with full range
atd mildly painie

of morion.

Excellent, an asymptc

(2) Good, an
joine with slight re

atic jolnt

OTIOIL occasionally

duction in ral

wity with moderate

a moderately painful joint in any

reduction in range of motion. (4) Poor, a grossly stiff
joint (ankylosis) usually with pain or with recu
1992).  Excellent and

er sati

infection (Parisien et al

Tl"H

- IR SN S " . T
results were grouped un y category whert

2l

ir and poor resuls were grouped und
ry category. The treatment was considered failure when
a repeat joint decompression was needed to abate th

VI DLOMmS.

Results

.

Forty one patients (42 joints) were reviewed. Only one

patient had two joings affected as

adul

che same rime (an

It patient with bilateral hip involvenient).
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male and 10 female patients. Malays were affected more
(27 patients) often than Indians (8 patients) and Chinese
(6 patients).

Age

The age range was from 17 days to 68 years. There were
15 paediatric cases (15 joints) less than 15 years old.
Five patients (5 joints) were infants. Ten patients (10
joints) were between one and 15 years old. Twenty one
patients (22 joints) were adults between 16 to 60 years
old. Five patients (5 joints) were elderly more than 60
years old. The number of cases in each age group are
shown in Figure 1.

16-30 31-45 46-60
Age groups

<15

>60

Fig. 1: Age distribution of the cases of septic
arthritis

Presentation

All cases presented with classical local signs, that is,
pain and limited range of movements or ‘pseudo
paralysis’ in infants with or without fever. Only one

patient had bilateral hip joint involvement.

Joints involved

There 32 knees, 7 hips (5 children, 1 adult with two
hips involved), 1 shoulder (child) and 2 elbows (both
adult).

Duration

The duration of joint symptoms ranged from 24 hours

88

to 5 months. Patients with duration of symptoms less
than 3 days were called early presentors while those pre-
sented becween 3 and 7 days of symptoms were called
late presentors and those with more than 7 days of
symptoms were called very late presentors in this scudy.
Only 4 cases (10%), all were children, presented within
72 hours.

Twenty two (34%) patients were treated within 3 to 7
days. All children were seen within 7 days, Fourteen
cases (34%) came between 8 to 21 days of symptoms.
One case (2%) with bilateral hip sepsis was not diag-
nosed until after 5 months duration of symproms. All
very late presentors were adults. The stage of joint
infection at the time of presentation estimated by the
duration of symptoms in relacion to the age of the

patients is depicted in Table I.

Table |
Duration of symptoms at the time of
presentation as related to the age

Duration of No. of cases according

symptoms (days) to age groups (years)
<1 115 1620 >60

<3 2 2

37 3 8 10 1

8-14 7 3

1521 3 1

> 21 1

Predisposing factors

Predisposing factors were identified in 36 cases (88%).
Six adult patients had two or more predisposing factors
each. Table II lists the predisposing factors with the
corresponding number of cases. Closed trauma was
included as a contributing factor and it was found to be
a common association in children. The bacteria caused

infection through haematogenous route.



Table i
Predisposing factors with the
corresponding number of cases

Predisposing Factors No. of cases

Distant primary sepsis 3
Adjacent osteomyelitis 3
Closed frauma 13
Open injury /
Intravenous drug addict 5
Intra-articular steroid injection 1
Post-arthroscopy 2
Diabetes mellitus 5
Malignancy 1
Hepatitis 1
Liver cirrhosis ]
Chronic renal failure ]
Alcoholism ]
Gouty arthritis ]
Systemic steroid therapy ]

Haematological investigation

Only 12 patients (29%) had a total white blood cell
count higher than 14,000 / cu.mm. but all showed a
higher polymorphs population of more than 83%.
Initial ESR levels ranged from 7 to 168 mm/hr. Thirty-
two patients (78%) had initial ESR higher than 30
mm/hr. All the 7 patients who had initial ESR values of
less than 30 showed a high value, more than 50 after a
few days. ESR levels are charted in Figure 2.

Bacteriology

Blood cultures were positive in only 7 cases (17%).

89
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12
1
g 8
"6 6
c 4
z 2
<30 31-60 61 -89 >30
ESR level
Fig. 22 The ESR levels in the cases of septic

arthritis

Salmonelia
3%

Staph. aureus
14%

Fig. 3: Organisms retrieved from blood

samples

Staphylococcus aureus was isolated in 6 cases and
Salmonella species in one case Figure 3. Synovial fluid
26 (62%)

(Staphylococcus aureus 20, Salmonella species 3,

cultures were positive in joints

Proteus 1, Pseudomonas 1, Enterobacter 1).

Figure 4 shows the percentage of organisms cultured

from the synovial materials. Gram staining

examination was requested in only 3 cases and all
showed gram-positive cocci.  Staphylococcus aureus
coagulase positive grew in 48% of all joints or 77% of
the All

Staphylococcus were resistant to penicillin but sensitive

culture-positive  synovial materials.

to cloxacillin.
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Staph. Aureus
48%

No growth
38%

Enterobacter
2%

Proteus
2%

7 !
Saimonella Pseudomonas
8% 2%

Fig. 4 Organism retrieved from synovial
fluid with the frequency of their
involvement

However, subsequently, there were 3 cases in which
Staphylococcus developed resistant to cloxacillin. Two
cases were children with associated osteomyelitis (one
hip, one knee) and the other one was an adulc
who developed sepsis following patellectomy for
comminuted patella fracture.

Two patients with septic knees from which
Pseudomonas aeroginosa and Proteus mirabilis were
Enterobacter
was found in a patient following an open fracture of

isolated were intravenous drug addict.

patella who was also a diabetic. Salmonella species (not
typhi) was isolated from a knee in which a sepsis
developed month an

menisectomy. The patient was a diabetic.

one after archroscopic

Another case who had Salmonella as the causative
organism had bilateral hip sepsis secondary to the
widespread Salmonella osteomyelitis. The organism was
isolated from both blood and synovial fluid specimens.
She was on systemic steroid therapy for autoimmune
haemolytic anaemia.

Antibiotics

All cases were given appropriate and adequate
intravenous and oral antibiotics. Cloxacillin was the
most frequently prescribed antibiotic either alone or in
combination (33 cases). Other antibiotics used in some
cases include cefuroxime, ceftrioxime, gentamycin,
netilmycin, fusidic acid and vancomycin. The duration

of antibiotics given ranged from 4 to 6 weeks in well
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responded cases but longer in cases which failed to
settle down after single joint drainage procedure.

Methods of joint drainage

The joint drainage methods employed were aspiration
with or without lavage in 7 cases (6 kness, one elbow),
in 32 cases and arthroscopic
debridement in only one case.

open arthrotomy
There was no case
treated with synovectomy. In one case, no procedure
was done to the joint though there was strong clinical
evidence of septic arthritis of hip. The child presented
early with two days history of fever and hip pain and he
was initially treated in the Paediatric Medical ward.
After 3 days of cloxacillin, fusidic and gentamycin, the
symptoms settled down. Since the process had been
halted, the joint was allowed to move and he recovered
well.

Only 2 of 7 cases (28%) successfully treated with
aspiration had excellent outcome. One case was a
premature baby who has been in the ward since birth
and aged 8 months. His right knee was noted to be
swollen and tender on palpation and movement. One
ml of turbid synovial fluid was aspirated but did not
grow any organism. The other case was a 62 years old
man, an alcoholic, suffered from pneumonia 2 weeks
before onset of right elbow pain and swelling.
Aspiration revealed turbid synovial fluid.  The
inflammation settled down without morbidity. The
other 5 cases treated with aspiration had unsatisfactory
outcomes (one fair, 4 poor). All were adults with knee
sepsis. Three of them were intravenous drug addicts
with reactive Human Immunodeficiency Virus (HIV)

antibodies and hence open arthrotomy was deferred.

Two cases grew Staph aureus and had poor outcome.
The third case grew Pseudomonas and had fair result.

Out of 33 joints treated with open arthrotomy, 15 had
excellent, 5 had good, 3 had fair and 10 had poor
recoveries. One or more repeat open drainage procedure
was required in one joint with good result (child-knee),
2 joints (adults-knees) with fair results and all the 10
joints with poor results before the disease process was
controlled.



The ounly case treated with archroscopic debridement

was a 3% year-old man who developed fever and pain in
the knee one month after an arthroscopic menisectomy.
T"be duration of symptoms was 3 days. The pus grew

saimonella species and successtully controlled wich one

debridement. During follow up, an arthroscopic release

of intraarticular adhesions was done and finally, the knee
range of motion was from O to 120 degrees (good).
Table 3 shows the final functional outcome with various

types o of t

reatiment,

Outcome in relation fo duration of symptoms,
type of organisms and joints affected

Finally, there were 18 exc el[em

fair a‘iu%@) and 14 poor (33%

resules. No patient died
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- arthrivis. T3 IV shows the relationship

the f.z,s;‘z.fd
Table V shows the influence of
the various types of organisms on the final outcome.

between che duration of symptoms and

outcome of the joints.

Discussions

Septic arthritis is a surgical emergency. Prompt

ition and iate is  ves

The

the inciden

treatment

hily higher in children and
The
process of early recognition of the community-acquired
septic

This picture is well shown in this study.

1ritis starts from the ability of the patients to

seel: early first line | care. This is continued by

the high index of suspicion by the me

ical personnel.

Table Il
The various types of freatment with their corresponding final functional outcome of the joints

Type of reatment

Functional outcome of joints

Excellent Good Fair Poor
i\; it [ M“ 3
.Aéi‘aspis“cms:;ru 2 ] 4

Open drainage B
/ﬂxﬁ"‘ 0"«'?’"0{)30 dl“‘h' j

Table IV

Relationship between the duration of symptoms and the functional results of the joints
Type of fregiment Funichional eutcome of joints
Excellent Good Fair Poor

<3 2
4.7 14
§-14 2
1521

» 7

[N

]
a3

e I I

91
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Tab!

o

b W

Relationship between the type of causative argunisms and
the final functional outcome of the joints

Type of treatment

Excellent

Functional outcome of joints
Good Pesir

Staphylococcus aureus

~
i

20

Imonella

Proteu

[

Pseudomonas

Enterobat

Negative

6

o—Y

1 2
1
3
t
2 2

Generally, earlier treatment of septic archritis will resule

1o a better outcome. Few other factors are, however,

Datients
Most children developed

ogenous s

may inevitably cause poor ocutcome in th

(Shaw and Kesser, 1990).

septic arthritis from a haem

Tt

read without

pre-existing joinc lesion. ha‘ rer, associated closed
rrauma around the joine was common. In adules, direct
innoculation, immunocompromised  states  and

pre-existing joint lesion were commonly observed.
nificant merbidity can resule ﬁ'mn septic

Septic

dreadful complications in neonates beca.wu.fW

_L h

t any age, sign

arthritis of the {oines archritis has a

major

‘rfm;«fr_h may
be severely atfected (Fabry and Meire, 1983). However,
in this series, all 3 neonates (2 knees and 1 sh@ulder) had

excellent results because of early recognition in the

‘neonatal upit. No elderly patients died of septic
arthritis. However, as in the young and middie-aged

adults, infected joints virtually always profoundly affect
the end-results of the joints with pre-existing diseases

(Vincent and Amirault 1990).

o 4
elfed

Fnee joint was the commonest joint affs by septic
arthritis in this study as in most other series

Clark 1985).

recovered

{Ivey and
Fortunately, most of the septic knees
well in children.

Hip joint involvement

usually res in sxgmn@ur morbidity

1990).

compared to

s

ST

other joints {(Shaw and Kess However, more

30%

arthritis

than poor results were noticed in any joint where

septic was  secondary w0 an  adjacent

which burse into the joint cavicy
(Bennet and Namnyak 1992). In this series both cases
with

osteomyelitic focus

such disease process (one knee and one hip) have

resulted in poor joint function.

All infected jotnts resulting from direct innoculation
were observed in adults only, in this series. Hence, in
this age group, mostly the superficial joints were
involved, such as the knee and elbow. Hip joints were

ia haemarogenous route, 5 ¢ in

children and one in adult with widespread Salmonella

osteomyelitis.
Barly diagnosis and treatment are crucial in determining

b

’w:«

*

Were in pat:wms Effiﬂ.fed

gnosis. Samnilson et al (19

complications in their s

reported that 7

U
i

11

ALl

seven days or more after the onset of symptoms.

Paterson (1970) set the limit at five days. Bennet and

I"Jamﬁyal{ (1992 concluded that an unsatisfactory
outcome was more likely with a delay of more than "},i

dziyg( All children in this series presmred within 7 days
of symptoms. All fifteen cases except two showed good

or excellent results. The two cases with poor result

presented early {one day and four days) but they were

associated with adjacent osteomyelitis.



Aduics,

in this series pr esented lare becau everal

Pre-exi :img joint problems, such as post-

fractures, joint procedures (intraarticular steroid

injection and arthroscopic examinat

on), ostecarthritis

and gout may mask the development « uf septic archrivis.

They came for Cs:m:mimtmn only when the pain became
unbearable. Adult patients with poor results either had
symptoms more than 7 days or associated osteoarthritis
or osteomyelitis or intra~articular fractures.

Local signs of the cied joing, particulacly, & wery
restricted range of motion with muscle spasm

more sensitive test to detect the disease than the
general symptoms in cases where immunosuppression
was suspected. '11‘]“16.9 ign will also he i

sepric arthricis f
Total white ¢ ‘
the presence of septic arthritis as repurted in other series.

However, normal values does not exclude the presence of

the disease. ESR is al ate paramerer |
oring the dis lenberg 161

in other series, Staph aureus was the commonesi
Svnovmd ﬂuid
reanlts

ia initiaring ihe

organism isolated in all age groups.
culwres were positive i

n all 14 cases with poor
{ bac

deteri

LAu e
«':] ige

joint

could mean chat the dose o

te

ning che extent of

€ Process ; i ilh!“w”,:i'("ciﬂl n

destruction.  Staphylococcus aureus was the

commonest organism isolated in all age groups, account

for 77% of culture-positive synovial material.  This

tant or of joints wiih

saniam was found in 72%

- results.  Staph aureus was capable of Cing

pum results even in cases which were treated early (one
case in this series), a finding which was also noted by

Lane

et al (1920). In this series, gram-negative
orgapisms wers found in drug addicts and patients wich
omised immune " system  due to

malignancy and systemic steroid therapy. Hence,

antibiotics which cover gram-negative organisms must
be included in treating patients with associated factors
that

UTMMUNE SYStEns.

Ha
arthrltls in children aged between 6 months and 4 years

mophilus influenza which commonly caused septic
hilus infl hich commonl >d septic

was not found in this series. This could be due to the
ditficulty in isclating this organism. It is safer to cover

this gram-negative organism in treating septic arthritis
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Joint aspiration for diagne
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Culeu
were noted to result in a more satis

in this particular age group. joints

ey fﬂ,t ive

oLy outcomes
probably because lower bacterial count tend to stimulate
production.

lesser amount of toxic enz yme p

Intravenous antibiotic

can achieve a b ivé,_x concentra-

tion, much higher than the minimal inhibitory level, in

the joints. Intra-articular antibiotic administration was

not @ﬂl"f HQHBCE‘SSBE}' but can

synovitis (Moller and MWielsen 198

WAMYCIn-11

t 1 child with recurs

nt hip sepsis associated with
osteomyelitis of the femoral head and neck, despite
adequate antibiotics and debridement.

stic purposss still remains the

most important step in the management of s

arthritis of any joint. However, its role as the ultimate

adequate joint drainage procedure remains cont

In this although the

ries, number of cases

-

inn were small (7 cases), all septic

ced, with aspive

arthritis

SEnCe

with the pre of frank pus had unsars

sfactory resules. Aspiration was found to be inadequ

to drain out the toxic substance which consists of

enzyn

mediators and granulations.

hod of joint drainage 13 only method

(wde a It is also curr

1 in hip sepsis. ntly the most
reliable method to debride any joint sepsis, particularly

when frank pus has already formed (Esterhai and Gelb
1991}

?.'wwe recently re

Jr ""‘ly centres
with arthr

sorted superi

ts oecople debridement but its use is

;Th:f: preses
intra-articular loculations and adhesions however, can
make d t (Thiery
The indications for ai

> of

r&atm, to knee j(i‘%.iﬁf.:t mpsis only.

lebridement difficult and
LIRS,
ment s

1989; Ivey

lL\m opic debride-

of instruments
ist (Lane et al 1990).

end greatly on the avaﬁ}ﬂbiiiu

and skill of the arthroscop

Conclusion

In order to reduce the complications of a septic joint,

one has to treat it as an emergency case. Effort must be

made to prevent the establishment of the infection.
Aseptic
'acedu

ure involving the joints.

technigues

s

tised in any

always
] lentification of

sease needs patient education and high index of
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suspicion at the level of primary care personnel.
Aspiration of a suspected septic joint is an essential step
in the diagnosis. Blood samples and synovial aspirate
are ideally taken as soon as possible before antibiotic
administration to increase the pick up rate of the
causative organism. The correct antibiotic choice is
essential in the treatment. Intravenous cloxacillin is
still recommended in community-acquired disease in

patients with normal immune defense. However, in

children between 1 year to 4 years-old, additional
ampicillin or cefotaxime alone is needed to cover
Haemophilus influenzae. In patients with suppressed
immune system, gram-negative organism is a common
causative agent and antibiotic must cover it. Open
drainage method is still the most reliable treatment,
especially in late cases. However, some infected joints
can still result in poor function despite aggressive early
treatment.
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The Management of Psoas Abscess

H N Bajaj, MS, L T Choong, FRCS, Queen Elizabeth Hospital, Karung Berkunci No 2029, 88586 Kota

Kinabalu, Sabah

Introduction

An abscess of the iliopsoas muscle is primary when it
occurs without associated disease of other organs in the
retroperitoneum; a secondary psoas abscess results from
spread of infection from adjacent organs'?. Involvement
of the lumbar spine in tuberculosis and tracking of
detritus within the sheath of the psoas results in a cold
abscess*™.

The clinical features in patients with a psoas abscess
consist of back pain, a swelling in the flank and hip
pain. There is a fixed flexion deformity of the hip and
pain on extension®

Radiographs show destruction of
adjacent vertebrae and narrowing of the disc space
when  tuberculosis the lumbar spine.
Ultrasonography and CT scanning help define the
lesion.

involves

We reviewed our experience with this condition in nine
patients who had twelve abscess at the Queen Elizabeth
Hospital, Kota Kinabalu, Sabah.

95

Materials and Methods

Five patients with psoas abscesses were studied
prospectively while the records of another four were
analysed retrospectively. A total of twelve abscesses
were present as three patients had bilateral lesions. The
age, sex, symptoms and their duration, signs were
noted. Radiographs of the chest and lumbar spine were
studied. All patients underwent ultrasonography of the
abdomen and CT scans of the retroperitoneum were
done in 5.

Open drainage of the abscesses was done by an extraperi-
toneal approach in eight patients. Swabs were taken for
culture and sensitivity, and the abscess wall biopsied.
When cultures were positive appropriate antibiotics

were begun. 6 patients were given antituberculosis

chemotherapy.

Results

The nine patients were between 27 and 63 years. Two
were females. In eight patients the symptoms were



INFECTION

Table
Clinical Features and Investigations in 9 Patients with Psoas Abscess

No. | Age | Sex | Side | Duration of | Mass | Fixed Hip ! Radio-graphs | Ultra- CT Scan
| symploms flexion | Movements | of LS spine | seno-graphy
| b
Lol n \ . . i 5ot o
L) A2 M Right | 3years (R Absent Normal Normal Right Confirmctory
P i
loin psoas
mass abscess
r c ) i 3 » i i
20 45 | F | Right |2 months | (R} | Absent Normal Normal Perirendl Confirmatory
[ i ahscess
» TS
31 33 | F | Right | 2months i&; Absent Normal Nomal |~ Right Confirmatory
’ loin psoas
|moss (bscess
416 M | Both f Jwesks | ol | Absent Normal Normal Pscos Confirmatory
mass abscas
S 1 27 | M | Boh | 2months | loin | Absent Normal Norml Psoas Not done
mass
61 5 1 M | Both | Fwesk loin | Absent Normel Normal
7| 40 M| ek [ week L) | Absent Normal Norml Not done
oin
mass
I A 1 week Mass | Present Psiniul Norral Cosfirmatory
1 m”n
903 M| ek 1 wesk (L) Present | Painh - Deshuction | lsfrpsoss | Notdone
| oin | | of 1213 obscess
a fiass a
| | |

-

present from 7 days to two months. One patient had

symptoms for 3 years before permitting surg

Table I) low back pa
a mass in the loin or loins when the abscess was bilater-
al. One patient had a mass in the right iliac fossa and
had undergone an appendicectomy as well.

All patier =sented with {

He was
referred to chis hospital when at operation, the surgeon

noted the retroperitoneal swelling. Symptoms and signs
referable to the hip were completely absent in 7

patients.

Only two patients had a fixed flexion deformity of the

hip with pain on hip extension.

7ery paticnt.
ar spine s
rrowed  di

In one patient sadiographs of the
h{mti

saradiscal bowy destruction with

5C

Radiograpbs of the lumnbar

spine were normal in the remaining eight patients.
Ultrasonography of the abdomen done in all nine

ddition CT
done in five ; arients delineated che loc

1, 111[1 Lb.,» CS

natients revealed the abscess. In a scanning
&

aticn and extent

Eight patients underwent surgery (Table II). Biopsy of

the abscess wall suggested tuwrux&usm in twe pi&tiﬁﬁ'ﬁi&

erculosis of Lhc sping, anti-tubercalous
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Table i
Treatment and Quicome in 9 Pm tients with Psoas Abscess

Ne. Treatment Causative Qrganism 1 Anti Tuberculous Qutcome
| Chemeotherapy
'é Drainage Biopsy of abscess wall shows T8 Yes Doing well
2 Drcinage Pseudomonas No Died
3 Drainage None identified | Doing wel
4 Drainage None identified Yes Doing well
5 Drainage None identified Yes Doing well
6 - - ; - Died
7 Drainage Biopsy of abscess wall shows T8 fes Doing well
8 Drainage None identified - Died
9 Drainage None identified {Pmdhgmp% of | Yes Doing well
§ S spine show factures of TB| | ’
| E

chemotherapy was started. Three other patients were
empicically put on anti-tuber T

lous treatment.

six patients have had resolution symptoms.
three deachs. Al three patients had progressive deterio-
ration. One patient who had bilateral abscess died

before surgery. The second patient presented with a

perinephric abscess and a secondary psoas abscess. The
abacess was drained and grew Pseudomonas sens

sitine fo

gentamycin. antibiotics she too

spite adequate

deteriorated over the next month. In the third patient
e identified and he died within

erv. In all three

no organism could b

three weeks of surge

patients there was
multi organ failure.

Discussion

The psoas major orginates intra abdominally and enters

the thigh behind the inguipal ligament to insert into
the lesser trochanter, An abscess within the sheath of
the muscle is entirely extraperitoneal and follows the

course of the iliopsoas muscle.

Sm«“r“iﬁ«: symp*«;m 15

n the baclk, loin o

1 signs of a psoas abscess are pain

elvic fosm and a mass in these parts;
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the affected hip is held flexed and externally rotated.
Extension and inter

al, rotation increase the pain.

All our patients had a mass; seven patients, i

5 had normal
McAuliffe and

ril wd similar hn;u ngs in their series.

1t exp

the three patients with bilateral abs
hip joints with painless movements.
desc

1§ 1 Contrast

z¢’ have

ce who found hiy
The

in the diagnosis.

svolvement

™
in tient. absence of
A

Ultrasonography is of
the abscess

physical signs can lead to a delay
high index of suspicion helps.

value,

and demonstrated in our

However, CT scanning demostrates the location and

extent of disease better; we know of one patient who had
ultrasonography suggestive of psoas abscess but whose

CT scan did not reveal any abscess.

It 1s important at

decompression’ to bﬂia; all the loculi that harbour pus.

Clozed methods of drainage have been describeds but we

'J:xp»mem ce Wif‘ that. We sead curetcings of the

s wall for histology; tuberculosis was reported in
two patients who had normal radiographs of the lumbar

spine. Only one patient in our series had the classical
radiolegical fearures of TB of the spine. Because

tubercudosts is endemic in Sabsh, and 10t
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any other cause of a psoas abscess we would consider a
course of anticuberculous chemotherapy. Three of our
patients were treated in this way with complete relief of
symptoms. However other causes of a psoas abscess
must be looked for and excluded. Primary psoas
abscesses that occur without associated disease of other
organs are caused by haematogenous spread from an
occult source and are predominantly seen in children
" and young adults™?. Secondary psoas abscesses result
from spread of infection from adjacent organs, princi-
pally from the intestine and are most often polymicro-
bial. The most common cause is Crohn’s disease. While
this may be true in western countries, the etiology of
psoas abscess shows regional variation in the world>*.

This has a bearing on the treatment and the outcome.

The
Factors that

A psoas abscess may have a grave prognosis.
surgical mortality rate is about 25%.

contribute to a poor outcome are the presence of
pre-existing disease, debilitated patients, and over-
whelming sepsis.

Conclusion

A psoas abscess may present as a mass in the flank
and without any symptoms or signs referable to the
hip joint. A high index of suspicion helps.
Ulrerasonography demonstrates the abscess. Adequate
drainage with breaking of all the loculi that harbour pus

is essential. Biopsy of the abscess wall may be of value.

Identification of the causative organism and appropriate
antiobiotic therapy are important. The presence of
debilitated  patients

overwhelming sepsis may lead to death.

pre-existing  disease, and
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Arthroscopy Under
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Local Anaesthesia

Introduction

Why do we choose to do these procedures under local
anaesthesia ? It is a well known fact that there is a lack
of operating time under general anaesthesia in the
government hospitals in Malaysia. The anaesthetist says
that he is always “busy” and that arthroscopy is not a life
saving procedure. This prompted me to look for alter-
native methods. “Necessity is the mother of invention”.

Materials and Methods

This is a retrospective study involving 95 patients
between the periods of January 1995-1997. They are all
clinically fit ASA 1 or 2, ages ranging between 20 to 60
years old. Steps have been taken to ensure that all are
mentally prepared for the surgery as they will be fully
aware of the surroundings and will have a tight
torniquet on their thigh.

The usual indications for arthroscopy are used. The
portal areas for the scope are shaven in theatre. 20 mls
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of 1% xylocaine and 20 mls of 0.25% Bupivacaine are
mixed and injected medial and lateral to the inferior
pole of the patella, infiltrating the skin, subcutaneous
tissues, capsule and synovium. This was followed by
infiltration of lateral supra patellar space into the joint

proper.

Sedation is also given using IV midazolam 3 mgm and
IV pethidine 30 mgm boluses. The torniquet is then
applied. The patient is monitored regularly (pulse
oximeter, ECG, BP and Pulse monitor). The surgeon
then scrubs, paints and drapes the knee in the standard
manner. The tourniquet is then inflated to compress at

100 mm Hg above the systolic pressure.

The operation is then conducted and the patient may
watch the scope screen if he is awake or wishes to. The
entire procedure usually lasts for 45 to 60 minutes from
the time of injecting the local anaesthesia to the
completion of surgery. Steristrips are used to close the
wounds. No suturing is done usually.
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Results

90 out of 95 patients completed the procedures without
any complications. The types of procedures include
meniscectomy, meniscal repair, synovial biospy, debride-
ment for osteoarhrosis, shaving of osteophytes, drilling
of cartilage and bones and removal of loose bodies. 2
patients developed problems related to sedation. In 1
patient, a new (freshly graduated) houseman and a
theatre nurse had misread the labels and administered
IV pethidine 200 mg as a bolus and the patient
subsequently developed respiratory arrest. He was
ventilated and naloxone IV was given immediately.
Another patient developed respiratory arrest after IV
midazolam 5 mg bolus given with IV 75 mg pethidine
and had to be intubated. Both patients recovered fully
3 cases had to be
abandoned and done under G.A. at a later date.

without any long term sequelae.

Discussion

This study shows that knee arthroscopy is safe to be
undertaken under L.A. The type of procedures possible
are wide ranged and most patients are comfortable for
about 45 minutes.

However, there are some problems which need to be
mentioned. Some patients may be restless and uncoop-
erative due to the position of the leg or frightened by the
environment. Occasionally we have to top up the L.A.
to new sites as the procedure demands. Some patients
require topping up of the sedation.

Another problem is that the torniquet is tolerated for
about 45 minutes after which it must be released
leading to a bloody field, unless the intra articular
pressure is maintained using a pump.

2 patients developed respiratory embrassment related to
sedation neccessasiting intubation and ventilation,
hence a recussitation trolley and a competent doctor
must be available. One must be aware that pethidine
comes in 2 different preparations (50 mg and 100 mg
vials) and care must be taken when checking the doses to
avoid such incidents. As a note of precaution, these
procedures must not be undertaken without having
adequate back up facilities (a doctor capable of
intubating, a recussitation trolley and IV naloxone and
anexate in hand).

Occasionally, the procedure exceeds 45 minutes and
attempts have been made to top up the medications.
When these failed, the procedures were abandoned.

Patients who are allergic to lignocaine will be done
under G. A.

Conclusion

Arthroscopy for the knee can be done safely under local
anaesthesia for the above mentioned procedures. This is
a practical measure as it can be done at your own leisure
without the constraints of anaesthetists” approval. But
certain procedures like anterior cruciate ligament
reconstruction and intra articular fracture fixation are

not suitable to be done under local anaesthesia. Here

again, we are at the mercy of the anaesthetists.

1.

Arthroscopy of meniscal injuries tibial plateau #, C. T.
Vangsness Jr. B. Ghaderi, M Kohl, T. M. Moore.
JBJS 1994; 76-B.
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2. Arthroscopy larage and debridement for OA of knee JN
Alastain Gibson, Michael D white Vaslaine M. Chapman

& Robin K. JBJS 1992; 74-B.
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N-Tulina, D A

o 1T & L 1994,

4. How good is day case arthroscop

cDonald, A Wuarray. JBJS Suppleme

Analgesia post koee arthroscopy using invea-arcicular
morphine & Bupivacaine. 1. J. Pechkam. JBJS
-B

supplement I & III 1994; 76-B.
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Simultaneous Bilateral Total Knee

Replacement

J M Lopez, FRCS*, M Sivanantham, FRCS**,
**Kajang Medical Centre, Jalan Bukit, Kajang

*Tawakal Hospital, Jalan Pahang, Kuala Lumpur,

Introduction

A perusal of English literature has revealed that very few
surgeons resort to Bilateral Simultaneous Total Knee
Replacement (BSTKR) even in developed countries, like
Europe and America. Even in UK., only 24% of
Orthopaedic regularly perform
BSTKR'. Single knee replacement procedure is
currently widely practised with good results in many

surgeons would

centres in our country’. Whilst the results of the latter
procedure are excellent, BSTKR has many advantages
over this procedure.

Bilateral Simultaneous Total Knee Replacement has not
met with much favour with many surgeons in Malaysia.
Our encouraging results of BSTKR have prompted us to
present our experience in this paper The obvious cost
effective benefits of this procedure coupled with the
advantages of avoidance of a second operation and anaes-
thesia with their actendant risks have convinced us of
the practice and value of this procedure. This procedure
needless to add has contributed considerably in the
reduction of time for hospitalisation and rehabilitation.
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Materials and Methods

Twenty one patients with arthritis (one with
rheumatoid arthritis and twenty with degenerative

arthritis) serve as the materials for study.

From January 1994 to November 1995, twenty one
patients, whose ages ranged from thirty five to seventy
five years underwent BSTKR followed up for a period of
three to twenty five months.

Twenty of this patients had degeneracive arthritis. One
was female of thirty five years of age with severe
seropositive rheumatoid arthritis with global
She was bedridden and had flexion
contracture of 45° of both knee joints. The indication
in all cases for BSTKR was failure to respond to

involvement.

conservative treatment.

The Install Burstein Type II prosthesis was used in all
cases. Four patients had patella replacement whilst
seventeen did not have patella resurfacing. General
anaesthesia was used in all cases and epidural cathethers



Prophylaric

inserted for g operative analgesia.
as

antibbiotics was used in all cases. Ceftazimide one gram
was given before tourniquet was applied to each

leg. Antibiotic was continued till time of discharge.

ch leg was prepared and draped separately.

incision was mudline and the joiot approached t

medical parapatellar capsular incision. After prepamtion
of the femoral and tibial surfaces all implants were

cemented in position. Only one mix of cement was used.

As g routine
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cral release of patella was done in sl

rhe rouniquer was released and

haemostasis was secured. The capsular incision was

closed with vicryl. The skin was closed with staples.
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The mean duration of hospiral scay was 6.5 days, the
shortest being 5 and longest ten. At the end of th
second week all skin staples were removed as an

outpatient procedure.
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few minutes every two hours.

Most patients were able
to walk independently by six weeks. One patxent whose
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wound break down in this series. Locsening of implants

did not occur inn our paties‘rt:;, We did not encounter any

case of fractures of femur, patella or tibia. The mean
duration of stay in this hospital was 6.5 days.
Discussion

There is striking paucity of reports in the English

o gt

literature of BST

Ty

R as routine procedure for degenera-
Medline i

83 revealed only thirteen references to date.

};

o
e

cive arthrivis &

terature search dating to

_ Single
knee reploru"‘“ ent procedure on the other hand i
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rheumatoid arthritis and should be done before flexion
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ervations of Darochel? et al in this
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with the ob

Laur experience

concur

COontex.

has clearly shown that r

whether patella resurfacing is done or not, the outcome

of the operation is the same. This is in keeping with the

experience of Shoji'.

Deep vein Thrombosis is a common complication in this
procedure.  The sequele of pulmonary embolism is

17,18

however rare as reported in the western series'™" and was
not seen in our experience probably due to effective
The

much feared complication o

prophylatic measures. incidence of infection, a
frotal jointe repls

¥
i

conspicous by its absence. 1§ known

ning, a v
complication, was not seen in our series, this is probably
because of our short follow up. Studies by
Meding (19

\
considerably reduced the ir

Ritter and
KR
idence of complication such
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The advantages of BSTKR far out weight
f the

the benefits o
replacemer In that the patient under

2873 have clearly shown that BET

as a phlebitis and pulmonary embolism as we

hospital stay.
currently practised of staged knee

oOes

-
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a single

o
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[
considerable

ation withous having to wait for

period of time with attendant pain and distress some-

times extending to years. Again the advanrages would

include obviating the need for second surgical and
tion in the

anaesthetic procedure and a significant reduc

duration of hogpitalisaton and rehabilitation.
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ralue of BSTI

The has been an

nply

documented by
The financial
benefits need not be over emphasised. The use of low

]
{

Ritee et al? and Jankiewicz et

d.

= 3n

molecular weight heparin has prevented the incidence of

lower limb cedema not uncommonly seen in the

5

dents undergoing Toral Knee Replacement. With the
use of continous m  machines in our

experience, the need of manipulation under anaesthesia

to im g rove the range of motion was not observed as
reported by Nadler et al®.  The wse of continuous

passive motion machines has proved to be ber

our series. Contrary to the experience of Ritte et al®

sSe

BSTKR is strongly indicated in the management of

bilareral degenerstive &rthk’itiﬂ; as rehabilitation of the

replaced koee in unilat
adversely affected hgr the unoperated knee with

degenerative arthritis. This has been stressed by Grace
et al®

Comparative studies like Morrey et al® ¢

+

complications and morbidity associated with BETKR or

uinilateral arthroplasty done as st

ged procedure in che

¢
LX)

same hospitalisation or in separate hospitalisation show

that there is no great disparity in the results in the

differ

P
s

nt groups. This supports recommendation that

KR as a safe procedure and can be routinely
practised. This is further corroborated by the reports of

5

Buscemi Jm-Jr*

o 4 ®

Loncusion

I’hi:;‘ [ ighlights the usefuliness and advancages
TKR. Limited though the number of cases and

ion of follow up of the present series, our future

tive trial with a large number of cases and

=y
duration of follow up may hopefully throw moge light
on this procedure. I is hoped that this bec

routinely acceptable method of treatment in all centres
provided the expertise and facilities are available.

Concurring fully the observation of Pitson
BSTKR is highly etfective treatment for archritis of the

knee, reducing pain, increasing mobility and improving
the persons emotional state, thus improving the quality
of life of the patient
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Anterior Cruciate Ligament Reconstruction
Using the Patellar Ligament

A Rauf, MD*, M Razak, MD**, M Ismail, MD***  *Department of Orthopaedic and Traumatology,
Kuala Lumpur Hospital, **Hospital Universiti Kebangsaan Malaysia, ***Tagqwa Orthopaedic and
Sport Injury Centre, Kuala Lumpur

Introduction The treatment of ACL rupture has been conservative in
the early decades of the century and surgical reconstruc-

The anterior cruciate ligament (ACL) is a special type of
ligament conferring stability to the knee joint. More
about its properties and function are made known after
extensive researches done since 1800's. Despite the
extensive research, it remains mystery in some aspect.

tion of the ACL was unpopular due to the ouctcome
which was less than satisfactory. Wich extensive
research pertaining to its structure and biomechanical
properties, more surgeons begin to understand the
importance of early reconstruction to prevent the knee

' . . . function from deteriorating.
Rupture of the ACL is becoming more recognized and is

L iallv i _ ' )
one the commonest SPOrtLs injuries espect 1y in coun Many types of surglcal procedures have been tried and

i ther rt professionali -
tries where sport professionalism has become estab the results have been reported. However, all the proce-

lished. Surgical treatment of ACL injuries has become dures have both their advantages and disadvantages and

none so far has been able to replace the original ACL.
Nevertheless, the intra-articular procedures using the

more common especially in the western countries. In
Malaysia, more and more ACL injuries have been
diagnosed and appreciated with the establishment of
professional era in soccer. Despite that, the surgery for
reconstruction of the ACL is relatively new and only
been performed occasionally.

central third of the patellar ligament has produced more
satisfying results as compared to the other procedurés.
This has since become the gold standard to which other
new procedure should be compared with.
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In Kuala Lumpur Hospital, reconstruction of the ACL
using free central third bone-patellar ligament-bone
graft has been done since 1992. Since then, the
procedure has become more familiar amongst the
orthopaedic surgeons working here. A study was
conducted in Kuala Lumpur Hospital within a period
from January 1992 to January 1996 to evaluate the

results of the reconstructive surgery.

Materials and Methods

From January 1992 to January 1996, 33 patients with
the anterior cruciate ligament injuries were operated for
unstable knee at Kuala Lumpur Hospital. The data of
the patients were obtained from the patients' file records
and from the operative notes. Patients who underwent
structured rehabilitation program less than six months
after operation were excluded from the study. They were
called to come to the clinic at the end of January 1996
and reassessed. The average age of the patients at
operation was 27.4 years (range 20 to 39 years old).
Thirty-two had unilateral anterior cruciate ligament
tear and one had bilaceral anterior cruciate ligament
tear. Majority of the patients had several episodes of
knee instability. They were reviewed at an average of
9.8 months (range from six to thirty-three months).

The length of time from injury to operation averaged 25
months (range from one to 120 months). Eighteen right
knees and fifteen left knees were operated. Each patient
was assessed for symproms, signs and functional
disability and the symptoms was based on the patients’-
subjective complaint.  Signs of anterior cruciate
ligament insufficiency were assessed by performing
Lachman test and anterior drawer test. Arthroscopy was
done in all patients prior to surgety and the findings
were documented. Associated injuries to the other

structures were also

documented and treated

accordingly.

All had undergone reconstructive surgery where the
central third of cthe bone-patellar tendon-bone free graft
was used to reconstruct the anterior cruciate ligament
(modified Jone's procedure). The procedure was
performed through an open method. All operations

were operated by a senior orthopaedic surgeon and

assisted by an orthopaedic resident. 1 gm of intravenous
cefoperazone was given pre-operatively and post-
operatively, the dosage was repeated for another two
doses.  Post-operatively, the patients underwent a
structured rehabilitation programme as described by
Shelbourne et al (1990) who stressed on early knee
motion to prevent knee stiffness. Post-operatively, they
were evaluated subjectively and objectively. Subjective
criteria as described by Paterson and Trickey (1986)
were used but was modified according to the local
situation.  The result was considered good if all
disability has been relieved and the patient was able to
return to full activity. A satisfactory result meant that
there was improvement, some instability remained or
patient was unable to return to full activity. The resule
was graded as poor when the patient expressed marked
dissatisfaction. Post-operative septic arthritis was also
regarded as poor result. Objectively the patients were
evaluated by performing the Lachman test and anterior
drawer test. Objective assessment using KT 1000 or
Cybex machine could not be done as they are not avail-
able in the hospital.

Results
Age

More than 80% of patient aged less than 36 years old
and 45.45% belongs to patient aged between 20 and 25
years old.

@ Number
mPercentage

No.of pateints /Percentage

(- ST A

<20 20-25 26-30 31-35 36-40 >40

Groups of age (yrs)

Fig. 1: Age Distribution



Sex

There were 93.94% male and 6.06% female.

Female
6%

Male
94%
Fig. 22 Sex distribution
Mode of injury

The majoricy of the ACL injuries (90.9%) occurred
during sports.

Trauma
9%

Sports
91%

Fig. 3: Mode of injury

Of the sports, 25 out of 30 patients (83.3%) had ACL
injury during football game. The only 2 female patients
both injured their ACL during netball game. There
were two patients who had ACL injury during
sepaktakraw game. ACL injury during sepaktakraw
game has never been reported in the literature. Both
players occupied the so-called the ‘apic kiri’® position

who normally perform the acrobatic ‘smash’ using the

ANTERIOR CRUCIATE LIGAMENT RECONSTRUCTION

foot which equivalent to smashing in the badminton
game. It requires a combination of manouvre of
jumping and sommersaulting in the air to smash the

sepaktakraw ball into the opponents court.
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Table |
Sport distribution
Game Number Percentage
Football 25 83.33
Sepaktakraw 2 6.67
Netball 2 6.67
Hockey 1 3.33
30 100

Side of injury

There was one patient who had bilateral ACL rupture
and 51.54% involved the dominant leg.

Mechanism of injury

In more than 90%, the exact mechanism of injury was
not known but it is interesting to note that hyperflexion
was the cause in one patient. Twisting injury occurred
in two patients (6.06%).

Duration of injury before operation

The duration of injury averaged about 25 months (range
1 month to 120 months). 63.7% of the patient had the
duration of less than 19 months.

Symptoms

The main symptoms were pain, giving way, swelling
and locking. The patients may present with either one
or combination of them. The commonest symptom was
knee pain (40.6%), followed by giving way (35.9%),
knee swelling (12.6%) and locking (10.9%).



KNEE

Table I Table i
Presenting symptoms Combined ACL Injuries
Symptoms Number  Percentage (%) Injury Number  Percentage (%)
Pain T 40 4 ACL and LMT 11 42.6

ACL and MMT 4 |

&
B

Giving way 23 35.9

S, - \CL+UMT+MMT 4 154
Knee sweiling 8 12.6 o

' ACL+LCL ] 3.8

i_’ IR “;,W 7{“; Q‘;\ . PR

ocking ‘ 10 ACLHMCL ] 3.

ACL+LCL+MCL 1 3.8

ACL+MMT+PCL 1 3.8

Locking was present in seven patients and bucket- ACL+OA 1 98

handle tear of the meniscus was found in four of them

(57%). ACL+OA+MMT ] 3.8
ACL+MCL+CP ] 3.8

More than halt of the pacients had more than one

symptoms. The most common comnbination was giving Total 2% 160
way and pain.

Arthroscopic findings Keys : IMT = lateral meniscus tear
MMT = medial meniscus tear
ICL = ldleral collateral f;gmmenf /uu}
MCL = medial collateral ligament laxity

87.88% of the patients had total rupture of the ACL
while 12.12% had partial tear. Isolated injury of the
ACL occurred only in 21.21%. The remainder were

T PCL = posterior cruciate ligament fear
ACL injuries combined with other knee structure OA osteoarthrifis )
E=3 i, His)
e q , CP = chondromalacia patellae
The ACL njusies occuered most ¢ only  in
combination with lateral meniscus tear (42.39%),
followed by medial meniscus tear in 15.38%. Both
meniscus rear occurred in 15.38%. .
o Table IV

, ) Sublective evaluation
The average follow-up was 9.8 months (range 6 months .
to 33 nmmim/, However majority of the patients Number F’erceni’age (%)
(78.79%) had short follow-up duration of less than one
Vear. e I 3
’ Good 8 24.7
Subjective evaluation Satisfactory 23 497
Most of the patients rated themselves as satisfactory Poor 9 6.1
(69.7%) while and 24.2% considered the result of oper- '
arion as good. 2 pﬁ'{lﬁhﬁ&; who was rated as poor (6.1%) .

&

=gs
2
a2
e
Lo
&

had deep infection post-operation
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Uhbjective evalustion

Lachman test
More than 50% of the patients had negative
L‘nqmﬁ test

as

aperatively

E

post

CO mpamd o none

Cualy 2 patient

was due to infection DOSt- opeu

who had Grade III

mm.pared to 10 patients (30.°
laxity pre-operatively.

’Eﬁmbl&* W
Lachman test

Pre-operation  Post-operation

Mormal 0

Anterior drawer test

Table Vi
Anterior drawer lest

Pre-operation  Post-operation

r
M

4
o
&

and the ‘vrar.f«'ﬂm drawer test. Post-operatively

majority of che patients had no laxity or only mild

S

axity.

Complications

The commonest complication was extension loss which

~

However, the loss of

occurred in 6 parients (18.18%).
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extension was not significant when further evaluates

All had extension lag of 5 degrees and less and
All had et n lag legrees and less 1 ¢
did not complain of significant knee problem.

Arthrofibrosis occurred only in one patient (3.03).

Discussion

Most studies reported that ACL injuries commonly
occurred during sports.  In this stud

v there were only

accidents.  Boccer [ COMImMOn

causes of ACL injuries occurring in 83.35%. Majority of
the patients were young, aged at or below :36 years old

(87.8

a1t

20-2 There were two fe ‘hlere w0
injured chf:i:n kn@es dminﬁ; netball game. Those who

played football were injured during competition either

at the amateur or semi-professional level. As the era of
semi—pmfessiona}, footb
established,
will

sepaktakraw game (a ¢

all is going to become more

it is expected that more v;}: the ACL injuri

be seen and du :f \

been reported before in the htemtufe‘
(6.06%) injured in

Sepakrak

Two patients
their ACL during the game.
 the South

aw

game is a traditional gao

Bast Asia and involves chree players. Boch j,ﬁ*ﬂ[iﬁﬂtlﬁ ie

he so-called 'apit kiri'. "

the key players of This position

is usually occupied by those who have the abﬂmy to

perform the acrobatic style to smash the sepaktakraw

ball using their feet. It is not an easy manourve which

requires the combination of gump 1g and sommersaule-
. We believed thar the ACL
1€ ].Bﬁuiﬂg part after performing the

irg in the air to hit rhe bal

injured during th
acrobatic smash which was followed by the twisting

stra knee. However, the exact mechanism needs

Ain O the

r biomechanical study,

Majority of the patients were not able to recall the e

mechanism of the injury. Most were only able to
rackled and followed by fall.

mention that they were

One parient noted thay knee was hyg ved during
the injury, while the other one had twisting knee.

Hyperestension or hyperflexion has been described as a

mechanism of ACL injury (Warren and Marshall, 1978).
The other reported mechanism was rapid deceleration

zmd direction change while running which resules in o

g

o forceful external rotation of the lower leg on che
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- forceful

When
occurring through this mechanism, it is often associated
with damage and
d cutring motion on
of the
This mechanism
usually resules in isolated rupture of the anterior
criciate |

Iy P W . o e e
Teaar witit a4 vaigus stress

upon the ki
rotation

vy
Ve
'\ Yo

valgus-external wmans,

to the medial collateral ligaments
structur

ortin g8

Kennedy e al

extended knee results in internal rotation tibia as

a varus force is placed upon the knee.

ment.

The main symptoms were knee knee

pt pain, giving way,
swelling and locking.

instability,

Giving way was m‘tc':fpreted as
The most common svmprom was pain

which w 0t in 4l
(35.9%), knee

More chan 80

2 swelling (12,6
of the patients
more symptoms and the most common combimtion was
giving way and knee pain. In those with locking, there
were associated buckete- ’

handle tear of t

four patientz (37%) and the remainde
flap tear of the meniscus, medial collaveral

chondromalacia patellae. Ia the patient with flap
the meniscus, the locking was due to a detached flap tear
red as

1

O K1

In the others, the exact
rof J‘:be ACL

udolocking

which ac a loose body.

cause we nown. Howet
have been rep ,nrrw? to be associated with 1 pse
(Farquharson-Roberts and Osborne, 1983).
Examination of the knee under general anaesthesia
d the Lachman
Majoriry had Grade IT

7%} had Grade 1l and

revealed that the anterior drawer test an

test were CIOMES.

and IIT.

puw vve in all

y-five pat

IIT anterior drawer test while twenty-six (79.79%) had
Gr ;1de 11 md 11T Lachman test

The Lachman test has

wation

iy

secting

with smmti‘w ity reported fr Donaldson

et al., 1985). The sensitiwty of all test maneuvres
increases with anaesthesia bur the Lachman test is the
least infiuenced by patient relaxacion. The archroscopic

zery revealed rupt

EXAMUNATION Prior to Surg are of the

ACL was toral in 87.883% and parcial in 12.12%.
Partial tears of the ACL have been reported to account
for Z%C«': to 39% of i m;urrm to the ACL (Noyes, 1983).

et
]

combined iapuries with other knee strucrres.

findin

: findings by WNoyes
80). In this series,

829% had combined ACL injuries.
association between damage to the ACL and
uscal tear bas i Many of rhese

hm»wer many o

W ¢

~quivalent o the {

9

Z rﬂ'}

long been rec

occur at the time of infury,

i

witl resule £ subs in the unsrable

equent epi

knee. In chronic anterior cruciate deficiency, the

incidence of meniscal patholog

=7

y has ranged up. to 91%
and ck

meniscus aie

In both acute hronic 1

'»‘,I,\Lm{:*z_’tiw:ta'to, 1945

- horns of 1 af

risl«;

2arest for tearing. The medial meniscus was
reported to be injured twice as frequently as the lateral
meniscus. In this study, however, the ACL ruptures

ed most o

wnly in combination with 1z
19%), followed by the
oarchei

tis changes

= ore d’m 0 10 Q ’.Mld alrea 3” had

Th
5 (1980) and Die Faven

hese findi

with
memscal tear, with the lateral meniscus injured more

their series, 62% were associated

than the medial The ACI

meniscus.

i bmed with the posterior cruciate ligament injury

Was N0 COMINON N $POres injury.

The subjective assessment was done usmg mod1ﬁed

criteria established b», Pmer» on WfT The

ave been
e ]r

activi

u.ble to return to fall
. A satisfs fz

ctory

idered if ¢!

result was o

e Was
some 1mpr0vement or the patients were unable to return

o 'FU_U, The result was considered as poor if the

activitj,a

ion of there was |

4 18 sxm; ! e ’L,Llu

patients were able to rate themselves accordir

T

Mige Ua,tierm {

Lm 15t ;lam

s

arak

e A ol

mji_m_’y. Thc“, patient Wlth PCL 1n

jury expregscr
satisfaction because the surgical procedure had relieved
hj;s ﬁ:}aﬂy limite

L activities present before the operation.
:mM

satisfaction »

duration of U Was

Wi

.\d&s. her his il remain the say




q

or decline at Lﬂﬂg'

:>fiLowmug iz nor known,

tollow this interesting patient further to d

anges in the lev 1 Of satisfaction and activity.
rad satisfactory results (66.7%).
of them hs

If chey followed for longe

ch
of the patiems

1 durarion of |

D0OT )Ufl 10g as most

up of gix m«;n;-,ﬂ:m

waould be expected that the resulis will improve.
longer and continued physiotherapy they will attain
greater thigh muscle strength and will have more

fdence to pl.‘wumte Funcrional

: ‘uhtv persisted in 5 patie 15.2
for instability were weak quadr iceps musd.e in three
patients and post-operative septic arthritis in two. The
was due to

weak quad or poor

to incensive rehabilitacion due to work

commitment in two patients. In another one patiznt

the quadriceps was weak due to chronic knee instability
The functional

slightly 1

present for more than ten years.

stability achieve this study

ancy (1985) who reported

In these studies the mrmd of Jfohr W-Up

spectively.
was more than two years whereas in our study the
duration was only 9.5 months.

tral third of ¢

There are manv studies using the ce

patellar ligament to reconstruct the ACL. The auchors
used different criteria to assess the subjective and

objective improv

eIment.

Some used a very cymwwhm—

sive and strict rat
Neverthe
than 70% improvement in s ity providing e
to good results. Shellbourne et al (1990) reported 93%
- while O'Brien et al (1991) repor
95% of the patients did not have

& syster

, generally chey

satisfactory res
that p

ing way. In this study, there was

ory result and 27.2% expres

S

gfemh

samsfactmn as they could play at preinjury level.

The complications of the su were

percent of j; WHEGES.
limited full e
extension lag and all have duration of follow-up of six

nths. Nevertheless, all of them do not com;

There were b patients

1

wtension and all bad 5 degfees

and less

any ¥ h_l(:‘e Pro .Jiﬁ

Aghlietti et al
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Wie believed that

sion loss as sarisfactory resulr,

with further physiotherapy and follow-up as they regain

more confidence and participating in activity, this

e

amount of extension loss would become minimal. There

was one patient having recurrent pain five months afre

operation which was due to loose body. Afrer removal of

the joose

body the

ain disappeared.  There was two

patients with severe quadriceps wasting which was due

to poor compliance to rehabilitation. Aglietti et al

was 7

} 101 ~d. tha%t

’C: G {

only one patient (3.02%) who had archrofi-
The rar

re of movement was 20 to 90 d

b and was ad
O'Brien e
only 6 out of 80 knees developed post-operative stxffness
that bad not resolved s

brosis.

1
A

ised on furgl

He hes quadrice I

rehabilitation program. al (1991) reporred

within 6 months. However, 2

manipulation, they regained sarisfaccory rax

stiof.  Strum et al

ruction of ,M.I
and 12% incidence in patients treated with reconstruc-

intra-articular anterior cruciate re

tion for chronic ACI bility. They were treated

arthroscopic lysis of adhesions at an average of 8.3

months postc-opecatios.  All improved with an average

of morion of 4

Improvement in range legrees.

recognised . and
ultimatedly no

complication when promptly

there was

expe

ditiously ctreated,

final clinical cutcome.

ous effect on the

study, there were only 7 pavients who b
limited extension including those who had 5 degrees or

less extension loss.

There was only one patient with

fibrosis.  Therefore, we tend to agree with

bourne emd Wilcken (1090),

5 and recoanmended the
rocol after ACL reconstrictive pri F;r.:lure

Conclusion

This st H* showed that ACL tear produced significant

s limiting the patient life as an athlete or
limiting the daily activities. Reconstruction of the ACL

using the central third of the patellar hgdﬂﬂ?ﬂt produced

stability in more than

ion of ACL had improved the static stabilicy
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with regards to the Lachman and anterior drawer tests.

There

were significant difference between the

preoperative and postoperative grades of both tests. The
commonest associated knee injury was the meniscus

tear. Nine patients (27.2%) were able to participate in
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Residual Deformity Following Surgical
Treatment of Congenital Talipes Equinovarus

N Simbak, MD*, M Razak, MD**, *Universiti Sains Malaysia, Kelantan, **Department of Orthopaedic
and Traumatology, Universiti Kebangsaan Malaysia

Introduction

Congenital talipes equinovarus (CTEV) is not an
uncommon condition. Tn Malaysia, clubfeet remains a
significant problem with an outcome of treatment that
is at times unpredictable, and due to the ignorance of
the parents, results in many cases of CTEV not

presenting for early treatment.

The management of clubfeet continues to present a
tormidable difficulty owing to the present views on its
pathoanatomy and creatment. The result of any form of
treatment vary according to severity of deformity and
surgeon’s philosophy on this deformity. The aim of
treatment is to obtain anatomically and functionally
normal feet in all patients (Kite, 1932), but this is
unrealistic because in many clubfeet, the deformity of
the joints and ligaments of the foot and the ankle are too
severe to be corrected.

Conservative treatment of CTEV is well accepted and
nearly 90% of all clubfeer can be treated by non-
operative treatment (Kite, 1964). However, some of
these deformities do recur or are resistant to further
conservative treatment.
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When the clubfoot demonstrates resistance to non-
operative treatment, surgical treatment is indicated.
However, opinion diverges as to proper surgical proce-
dure of choice. Argument centres around the nature and
the timing of the operation required for the resistant
CTEV. Recent trend toward early soft tissue release
between 3 - 6 months of age is well supported by many
authors (De Puy and Drennan, 1989; Main and Crider,
1978; Mc Kay, 1982; Otremski et. al., 1987; Porat
et.al.,, 1984; Tayton and Thompson, 1979). Findings
from these series indicate CTEV is best treated early in
order to prevent uncorrected deformity affecting normal
growth. There is little doubt that some feet, either
because of rigid intrinsic deformity or failure of
primary surgical treatment require reoperation.

In developing countries where the patients seek late
treatment, the operative procedure become more

extensive, rendering an unpredictable final outcome.

Materials and Methods

This is a retrospective study on a series of patients
operated in Department of Orthopaedic National
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University of Malaysia July to December 1991, It
reviews the It of various operations, tha

influence the result of surgery and the occurrence of
residual deformirty.

ere were with malt‘, £ e ratio
v:asf;? 1. TVV‘L
ty and another 12 had unilateral defom‘nty There were
18 right and 18 left clubfeet

oical correctio

16 boys and 8 girls

f

L200T mi-

 patients | oot

The indicarion for

f1 was iscent  deformity

pite

O

Factors including age of the patient at the first
presentation, duration of conservative treatment, age of

the patient at the time of primary
al
ister are

procedures and  duorar of post

Q
N

considered in the analysi & resules of

sugical treatment.

The types

1l procedures perforn
are shown in Table L.

marily

Table |
Surgical Protedure

Procedures Mo, of Clubfoot (N)

9

Posterior release

o d P S, |
Turco's Posternmacti
Release [FAMR] 24

PMR and Bony procedure

"Post-operative residual deformity was assessed to analyse

the results. A decrease in foot size and calf atrophy are

not considered in the assessment because these findings

phic

assegsroent ceundd not be used because they were not

-l m lubfoot, Rad

are expe v child with ¢

routinely taken

The results of sufgery were asrssed by a modi‘ﬁed
Catterall’s as and were

Good . The feet

with rela

complete corraction
tively normal appearance or mild

forefoot adduction. They were asymptomatic
€ss Or restric

without functional we

tion in
joint maotion.

Fair : A plantigrade foot with only partial correc-

tion of the deformity (forefoot adducmon)

intoeing gait, mild dis

U‘"L on exertiona

acti s but did not impair function, Joint

morion i good and wear normal shoes,

Poor:  The foot "appeared uncorrected (not
plantigrade, discomfort on daily aceivicies
and required second operation).

Results

The mean age at

ST pres
40 ronthe).

'y

from one week to

{ran

Al pati
initially treated by

The

mean duration of conservative treatment was 6.37

manipulation and serial casting.

1t £

hs (ranged from 2 months to 14 moaths). Primary

AL

e of 9 months

40

montchs) and

duration of post operative castmg was 2.85 months
).

(ranged 3 weﬁks to 8 months). Mean duration of follow

was 4,19 e findi are listed in Table {1

1L

5 years.

nﬂ(

Table N

Age af Presenkation

No. of Patient
(N)

Age at Presentation
(Month)

£y
13

) il
3-12 9
> 12 2




Table
Duration of Conservalive Treatment

RESIDUAL DEFORMITY FOLLOWING SURGICAL TREATMENT

No. of Foot

Ny

Duration of Conservative
Treatment [Month)

eformiries following
shown in Table IV,

Forefoot adduction was the most

common deformiry followed by heel warus, cavus,

equinus and Me overcorrected foot was
found. Full correction were achieved in 7 feet (19.5%).
Two feet had restricted ankle motion (5.6%). Three feet

developed wound infection (8.5%).

supination.

Patients who had operation performed between 3
months and one year of age obrained high percentage of
good / satisfactory result as shown in Table V.

O 9 patients who initially underwent posterior release,
2 (88.99%) patients required second opinion (7 FMK and

1 Evan procedure).
posteromedial
seoperation (as shown in Table VI,

Of 24 feet initially treated by
release, 2 (8.3%)

only 2 required

Table IV

Residual Deformity

Residual Deformity ~ No. of Feet  Percentage

SN AUV A ,
Forefoo!t adduction PK]

63.9%
Heel varus 4 11.1%
Cavus 4 11.1%
Equinus 2 5.6%
Supination | 2.8%

5.6%
”I b

Restricted ankle motion

~d

0%
o F

Full correction

.

Tuble Wi
Types of Operation

No. of
Feet

Primary

Required
Operation

Reoperation

Q

7

24

8 (88.9%)
2(8.3%

PMR + Evan's
Procedure

Table V
Age of Presentation and End Resulis
&

Ne. of
Feet

Age of Primary
Operations (mths)

Result

Good Satisfactory

- Y o
< i
5o 10
3-6 18

100%
66.7%
66.7%

0

20.0% 10.0% 76.0%
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Discussion

The results showed that early surgical treatment less
than 1 year of age yielded a high percentage of good
] i istent with others (De Puy
1978; Oeremski

; Turco, 1981).

Crider,

Post operative immobilization was found to be very

snovt (2.8% mo ared o other series a""’i’a..u‘(:m

1981; Carroll, ; Simons, 1983).  This finding
might coneribute to the residual def@.’fﬂli'{}f. The
common residual deformity in this series is adduction

deformity. This finding is in agreement with several
and Pus 1990; md
Hanpon, 1973 Main and 1978, Tare
Carroll, 1992; 1982).

is associated with cavus deformity and hindfoot varus,

‘ {

(Arxi

Lowe

hi,

authors Feratel
3

Cri

Thompson et.al., This u:le:ffbrmity

presenting the first metatarsal touching the ground

during walking.

enborongh

w

(1966) reported 15 to 16 feet resulted
Lowe and Hannon (1973)
while Main and Crider
69

patients after o cne-stage of p

residual forefoot deformity.
reported an incidence of 50%

v
%

incidence of of

an TOOT

acdduction in - SCErome-
dizl release operation.

Lau et.al., (1989) reported an incidence of 17% of

forefoot adductic Broug| and Wicol (1988)
reported  that icinnati approach  resal
incidence of for vy, This adduoction

deformity tend to increase in se
1984).

verity as the child grows
authors believed that the
case of

=ntial

(Porat et.al., Many

resulted

adduction d

wn inadequae

calcaneocuboid joint, because such a release is e
for 1] alignment of the forefoot on the hindfoot
(Carroll et.al.,, 1978; De Puy and Drennan, 1989;
Mc Kay, 1982; Porat et.al., 1984; Simons, 1985).

a SUcCCes

12 91%

Orremsji et.al., (1987) achieve: correction of

forefoot adduction and varus deformity after a Turco

Posteromedial Release which they had modified to

include full release of the adductor hallucis and short

]

plantar mw'if and fascia versus 51% correction with
posteromedial release only.
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'1*01 nequ nt finding in this

idy is heel varus,
= v after posterior release procedure which is not a
common fmdmg in other study (Tarraf and Carroll,
1992; Thompson et.al., 1982). This indicate inadequate

lial structure.

se of tight

nal
tate

of a clubfeot is determined by three facrors;

namely the calcaneocuboid joint alignment, the plantar

fascia tightness and calcaneotalonavicular joint

alignme

nt. Inadequate release of these structures wi

¢ Kay, 1¢

result in sigoificant high failure rase

, 1987).

Jtremski et.al.

Cavus

Vidd

is an another frequent deformity found in

rudy and other studies (Aronson as :d Puskarich, 1990
Main and Crider, 1978;

Slantar fasci

Lowe and Hannon, 1975, rraf
ieroll, 1992). The g
brevis and adductor digit quint muscle arise from the

tubero

and Car 2). a, flexor digitorium

sity of the calcaneus and insert under the plantar

pad Whu:h are connected to the base of the p al
phalanges.  Contracture of these structures may have
contributed to a high rate of cavovarus deformity

(Carroll, 1988; Mc Kay, 1983; Sherman and Westin,
Tarrafand Carroll, 1992; Ti

1981;

smpson et.al., 1982).

Conclusion

The optimal age for surgical correcti@n of clubfoot defor-
The corrected

ot ‘g’:«ostoj;?v"mtiweiy

ity s between 3 to 12 mouth« of

;‘"OOI re pmed acaguare u’l’lﬂ}Om zar

for at least 4 months,
corrected position. The most common residual deformi-

ty after primary surgical correction is forefoot adduction,

supination and cavus deformity.

Under

correction constitutes the main failure of primaty
operation in this series. This reflects inadequate preop-

erative assessment and inadequate surgical procedures in

termy of the extend of soft tissue release. Inadequate

vl

poatoperative immobilization can alse concribute to the

tzulure of surgery.
there is a need to

Based on the findings from this studg

have a standard protocol in the assessment of clubfoot

Priog to SUrgery.



The amount of soft tissue release should be decided at

operation, so the consent must be taken as soft tissue

release and not as a posteromedial release.

RESIDUAL DEFORMITY FOLLOWING SURGICAL TREATMENT

Postoperatively, the corrected foot must adequately
immobilised whether in the plaster or splint until there

is no sign of relapse.
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HAND

Hand Replantation and Revascularization -
Six Years Experience in Hospital Kuala

Lumpur 1990-1995

Introduction

The first successful case of replantation of completely
amputated human digit with microvascular anastomosis
was reported by Komatsu and Tamai in 1968
Subsequently, these procedures have been applied to the
treatment of amputated
Surgeon52,3,4,5,6,7,8,9.

extremities by many

With rapid advancement of microsurgical techniques
and related knowledge, success rate of 80% to 90% are
now achieved. The major emphasis has now shifted to
functional recovery of the restored part than mere
survival. The initial enthusiasm over survival of the past
must be tempered by proper evaluation of the
functional results achieved. Evaluation of potential
candidate for replantation, factors to be considered’

include;

*  physiodominance of extremity

e number and location of involved digits

121

general health and psychological stabilicy of the
patient

the condition of amputated part

Absolute contraindications to replantation are life
threatening associated injury

»  severe crushing injury of the affected part
e chronic illness or inability to withhold prolonged
surgery

Relative contraindication;

single digit amputation

* avulsion injuries

¢ lengthy warm ischaemia time > 12 hours
extreme contamination

The aims of this study are to evaluate the pattern and
demographic distribution of the amputations attempted
for replantation or revascularization in Hospital Kuala
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Lumpur, as the national referral center for Hand and
Microsurgery in Malaysia. The factors that influence the
survival rate of the amputated part were also studied
in detail and the results were compared to the
international standard level.

Materials and Methods

A retrospective study was undertaken of the final result
in these patients by examination of patient and medical
record. During 6 years period, 1990 through 1995, 130
patients underwent replantation or revascularization of
195 amputated parts at Hand and Microsurgery Unit
Hospital Kuala Lumpur.

All data were entered and analyzed according to age and
sex of the patient, the injured parts, cause and zone of
injury, pattern and distribution of the amputation parts
has been studied in detail. The influence of age,
ischaemic time type of injury and type of wound on the

survival rate were analyzed statistically.

Results
Distribution of Patient and Amputation by Year

Hand and Microsurgery Unit Hospital Kuala Lumpur
was first started in 1990. When they first started in
1990, there were 10 patients with 13 amputations were
actempted for replantation or revascularization, out of
10 patients, 2 patients had multiple ampurations. This
is shown in Figure 1 and Table L.

The number of the amputations attempted for replanta-
tion or revascularization was increased from 13 amputa-
tions in 1990 to 62 amputations in 1993. There were a
total of 130 patients with 195 amputations, were
attempted for revascularization or replantation in Hand
and Microsurgery Unit Hospital Kuala Lumpur.

Number of Patient According to Age and Sex

Figure 2 shows that from the total of 130 patients
operated in 1990 to 1995, in Hand and Microsurgery
Unit Hospital Kuala Lumpur, 111 patients were males
and 19 patients were females. The female patients had
lower incidence of ampurtation than the male patients in
every year and every age group, and they contributed to
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FIGURE 1 NUMBER OF PATIENT AND AMPUTATION
BY YEAR

1990

1891 1992 1593 1904 1895

Iﬂno. of patient B no. of amputation {J

Fig. 1: Number of Patient and Amputation
by Year
Table |
Survival Rate by Year
Year Total No. of Survived Amputation
Amputations Survival
Rate (%)
1990 13 9 69.2
1991 16 11 68.8
1992 39 27 69.2
1993 62 39 62.9
1994 38 21 55.3
1995 27 21 /7.8

247% (19 cases) of total number of patients. In
pediatric age group, (< 12 years old), males had double
incidence (11 cases) compared to female patients (5

cases), whereas in other age group (> 12 years old)




female patients involvement in the injury were much
lower than male patients, with female : male ratio

ranging from 1 : 9to 1 : 5.

The commonest age group involved with amputations
was 19-25 years old where there were 49 cases (63.7%);
44 were males and 5 were females.

In this series of study, the youngest patient that was
operated, was 2 years old and the eldest was 48 years old.
The mean age was 23.4 years and the median age of
23-year-old.
symmetrical, with the commonest age group of 19-25
years old,, (49 out of 130 patients) 63.7% of the cases
(Figure 2).

The distribution of age was almost

80

50

20

TAMALE
MFEMALE
OTOYAL

1825

1318

Fig. 22 Number of Patient According to Age
and Sex

Type of Injury

A total of 195 amputations attempted for replantation
ot 146 were complete
amputations with replantation done and 49 were

revascularization, where

incomplete amputations with revascularization done

(Table II).
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Distribution of Injured Parts

Table IIT shows the distribution of the injured part in
195 cases of amputations. It shows that index and
thumb were the most common amputation attempted,
23% (45 cases of index and 44 cases of thumb
amputations) of the total amputations (195 cases). The
next commonest amputation attempted were Wwrist
amputation, 14% (28 cases) then followed by middle
and ring fingers with comprised of 13% (26 cases of
each).

The least common amputation attempted were the
extremity and midpalm amputations. They were
usually crushed injury with untidy wound which was

not suitable for salvage.

The extremity amputation were not very common and
they cannot stand for prolonged ischaemic time as
they compossed of a lot of muscle, which usually
unsalvageable when arrived to hospital if proper storage
Whereas for

midpalm amputation there were 6 cases (3%) and also

and transportation were not done.

uncommon amputation attempted for replantation
surgery as they were normally crushed injuries and not
salvageable.

Cause of Injury

The causes of injuries were studied in 195 cases of
amputation and is shown in Table V.

There was noted that 60.8% of the amputations were
caused by the
commonest cause of the amputations. This observation

industrial accident, which was
is expected as the number of factories were increasing.
Several factors contributed to the high incidence of
industrial accident such as; untrained personnel
(especially increase in number of foreign workers), 24
hours-operating factory that’s dealing with machinery

and negligence of the employees.

Home accident contributed 17.7% (23 cases) and they
were normally clean cut injuries and salvageable.
14.6% (19 cases) were the next
cause. Road only
contributed 6.2% (8 cases) of the total amputation, even
though road traffic accident rate is high in our country.

Assault cases

commonest traffic accident
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Table &
Survival Rate of Replantation and Revascularization by Year

Replantation
Total Survived  Survival Rate

Total  Survived

Revascularization

Survival Rate

1990 62.5% 5
1991 9 6 67.0% 7
1992 TR X 66.0% 5
1993 48 30 62.5% 4
1994 25 10 40.0% 13 1

o0
Lo ]

SO B O I

1995 22 14 72.7% S

Total 146 90  61.6% 49 38

Table il
Distribution of Injured Paris ond Survivel Rate

Amputated Number of Survived Amputation Replantation
Part Amputation Survival Rate Survival Rate

Revase,
Rate

Thumb 44 2% 59.1 57.1
Index 45 30 66.7 65.6
Middle 26 18 69.2 61.9
Ring £0.0 52.6
litle 16 9 56.3 462

Midpalm 6 3 50.0 33.3

Wiist 28 24 85.7 85.0
Exfremity 5 3 60.0 66.7

Total 195 128 65.6 61.6

77.6
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HAND REPLANTATION AND REVASCULARIZATION

v

of Injuries According to Age Group

Age/Cause Industrial Assault Home Road Traffic Self
of Injury Accident Ascident Agcident Inflicted
<12 - - 15 ] -
12-18 15 2 ] - -
| 925 46 v J 3 |
26-35 3 3 [ -
> 35 / 3 ] 3 -
TCTAL 79 19 23 8 i

60.8% 14.6%

&OQ%

I 18
and untidy wounds that were not suitable for

was due to road traffic accidenr usually give dirty

replantation or revascularization.

There »

WISt moted i:a:}, t

14'15, study. er.‘f Was ¢
with suicidal idea.

1 the eldest

year ol.m who md muv‘ma!

was & 48 accident.
For pediattic age group, (< 12 years old), home accident

series

from 16

p’tth'

18

s old, there we

In the age group of 12

ere 1o
patients and out of thew pa cients, 15 who had
industrial accident were working illegally in the factory.

Table IV shows that in every age group, the commones

cause of amputation was industrial accident, 79 cases
except in pediatric age group.  The
orpmofiest age involved wich industrial accident was

(45.69

Home accident was the second commonest cause of
qmputawons 17. 7% (23 cases) and they mostly come

ases (42.1 Jﬂ) Cw §i31.¢
12-17 year old age group.

Factors Influencing the Survival Rate

Survival Rute by Yeor

In the early years of practice in replantation surgery, the
emphasis was on survival

of replanted parts than on the
functional ability of the survived limb.
ding to the year of

Table 1 overall survival

amputations. It shows that, in 1990 when the unitc was
first operated, they achieved 69.2% of survival rate (9
out of 13 dﬂlpdtﬁ‘tiuﬁ’j) and it improved to 68.8%
1991 ¢ j 1 cut of 16 ampurations) and 69.2% in 1991

39 amputations).

in

2%

out of
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However, in 1€

3% more cases were attempted (G2 cases)
but the survival rate deteriorated to 62.99% (39 out of 62
amputations survived) and further dropped to 55.2% in
1994 (21 out of 38 ampumrmm
more selecti

sm'vived\t The unit was

ve 10 the subsequ

wtempred and 21

The data were further analyzed in detail, to compare the
survival rate of complete ampurtation where replantation
done and mcoraple

Survival Rate and Age

In this part of study, the survival rate was calculated
according o the

> group.

s have sma FICTULES
re difficult to operate on, however these
patients can compensate deformity better than adult
patients. In view of this,

fatric ])PUGI" rs,

and are mo

we studied the effect of age on
rate of the replan

the survival

d pares by po smkdung

rval rate is dependent on the age of ¢

5 in pediatric age group (< 12 years old)
> which v
to 75.9

red to adult

was onl\

JEY 48 COmY

Table V).

age group H2.7%

The data was analyzed statiscically, and from Chi-square
test, there was no statistically s1gmﬁ«:am correlation
between ag 3’3 pvalue = 0.165).

and survival rave (p>(

Table V
Survival Rate and Age

Mo. of Survival
Amputation  Rete (%)

K@L%@ (Ymom 'y‘)} Total

<12 16
12-18 18
19.25
26-35
> 35 14

e Jo—
~D Qo
O~

e
~0
~.4
<

(%)

2
— Oy
NS
~J
&
~

Survival Rate and Type of lnjury

Table II shows the distribution of amputations acco
type of injury and the survival rate.

e
L

e owverall survival rave of amputations atrempred for

tation or revascularizarion

was H9.0%.

The data were analyzed in detail, from 146 of complete
where

replantation were done, 61.6%

VRS ul‘dj tzations were don

%, than replantatiw survival rate (61

There was a sta

ot difference in the
survival rate of ‘.r;zgm'mlme am": mv‘mﬁete amputari

istically significa

VI shows the detail of
wtations,

ype wound i 193
fcut injuries (131 cases) cor |
jority of the cases; crushed wou

cases were avulsed wounds.

"'lﬂan cut wound gave the hi

» whereas crzshed wound

rival rave of only

ﬁvHLuUﬂ wound had the lowest surv

16.7%

Th
had che best ¢

ns showed that the clean cut wound

_’]y

above observe

Erosis o survive as compared to the

I TS N T S
WOLLAS, Livs observation was 480

other type of

supported by st:

stic Chi-square test. (p value < 0.05).

Table Vi
Survival Rate and Type of Wound

Type of No. of Survived  Survival
Wound Amputation Rate
Cut £} G 7T %
Crushed 52 30 57.7%

Avulsed 12 2 16.7%

TOTAL

&
e
=]
(%7 ]
Fe
O
o=

FOTAL

=
2
(€]

7 L ore
ﬁ @;‘Nﬂl‘ 1{’?}




Survival Rate and lschoemic Time

able VII showed the distribution of amputation
according to the ischaemic time, < 6 hours, 6-12 hours
> 12 hours;

survived replan

and the total number and the number of

it O e Stlarizacio

che survival raves were

calculared resp

In this series they had 92 cases done less than 6 hours

haemic rliest 2 hours of

time u“

ermic Cume)

injury

hours).

he suevival rate wown in Table VI, 62.0% of ca

T
done less than & hours suevived,  Whereas for che
amputations done within 6 to 12 hours, 68.0% survived

and amputations done after 12 hours 75.0% survived.

However from Chi-squar

cically sig

cimme and survival rare within 12-18 hours of ischaemic
time (p value = 0.74).

Survival Rate and Distribution of Injured Paris

In this part of study, the number of amputations we

divided according to the zone of injury and the survival
rate was calculated respectively following which a

statistic test was done to show the significance of the

)? servation.

HAND REPLANTATION AND REVASCULARIZATION

Table I abowve ¢
parts according to the

showing the distribution of ampurated

the total of
195 amputation parts, 128 cases survived ‘with overall
survival rate of 65.5%.

arvival rate. Frc

The highest survivel ratve is nored for the amputation of

weist-hand zone V, 85.0% for replantation and 87.5%

for revascularization with overall survival of 85.7%

The lowest survival rate was midpahn z\z:rz_g;,;u;_tzwion.‘ oy

50.0% survived (¢ from  six

)

3. This was b

e CASe SUFVive CASeH

attern

ause the u:a:,wnfq_ﬂﬁ::wt anatomy in
that zone of amputation, where the deep and superficial
palmac

arch located and give branches to common

ies; nerves and veins followi:

g the arceries,

which give more complex anatomy.

The most common digit amputations actempted for
repla larizati

surgery were thumb
Thumb
which was

£8) ampiirations.
had

lewer than ind

ampuiations survival rate,

slightly inger (66.7%). Middle finger

(26 cases) with survival rate of 69.2% and ring finger
of 60.0%.

(25 cases) with survival rat

The extremity amputation gave a high survivael rare,

60.0% (3 out of 5 cases survived) as the surgeons were
more selective, but this finding may not be representa-

tive as the sample size was small.

Table Vil

Survive! Roate and

Ischaemic Time

< 6 Hours |
Survived  Survived
Rate %

Ischaemic Time  Total

Total
L Rate%

» 12 Hours
Survived

6 - 12 Hours
Survwed Survive

Rate %

Total Survival

-

. Y o ?
Replaniation 59 33 559

727 13

Revascularization 33 24

] ] i 1 "
46 64.9 13 4 92.3

1 84.6 3 3 100.0

Totul 62.0 87

59 68.0 16 i 75,0
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there was no statistic

test,
ween the type of
and the survival rate (p value > 0.05).

injured part

Hence the prioricy of rej

does not depend on the zone

ﬁ

he ampurat - gave

same prognosis in term of sugvival race, bm_' fu.: ie»epends
on the effect of the loss or impairment of the hand

function.

For exarople, a total lost
40% lost of

20%, thus thumb replantat

hand U.HILYN i, whereas fOl' Hf&d\tﬁu

finger onl‘j,
ion has higher priority than
index finger if one have to select, especially in multiple
have i«

digits ampuration in which one may o calvage the

other digic to replant o che thumb stump.

Discussion

Hand and } Lumpur,

First SEart ulariza-

S50,

tion in 1 where there were 10 paties

amputations attempted with the survival rate of 62.5%

in replantation and 80% in revascularization.

The overall 69.29%, which was
comparable to the international standard™>. ¥linert,

and in their

Jablan Tsai''  reported study
survival rate of 70% easily achieved in experienced
surgeon.

There was an increase in the

number of armputations

attempted, from 13 in 1990 to 62 amputations in 1993,

as there was an increased in the awareness of the public.

The survival rate of rep
68% the
remained about 80%

and survival

o
However, the survival rate for

amputation dropped in 1993 to 62.9% with replanta-

tion survival rate of 62.5% and revascularization of
64.3%. Several reasons can be considered for che drop of

the survival race.

As we can see in Table I, there was an increased number

of amputatic They were less sele

s attempted. ctive as
sed in the demand of the

in the

there were

SUrgery as

an increased awareness of \che public

.epl_a,nsm'itiﬂn surgery. At
the same time, i:hersa were an increased number of
trainees. From 1994 to 1995, the survival rate had

improved to a better survival rate, 77.8%.

red studies1,16 showed that che £
patient did not  influence the survival ra

Similar observation was noted in this
study.  This is onlj,f true if the surgeon had Fﬂmmh
ience in microsig

amputation.

ras the ai

omy in Ded lia

i

patients 1s smoabler and it 15 more challenging. Howey

ideration, it

noted that the higher the age of the patient and the

if the ischaemic time taken inte cons

Was

longer the time of ischaemia, there was an increase in the
failure rate.

in general,

the survival race rization was
the
The above findings were consistent

h other reported scudies!™™1,

higher than the replantation irrespectively to
ischaemic time.

T

il

ean cut wound was the commo wound at
surgery (L5l ¢

survival rate was 72.7%;

gl pv;e«i

es from 1

amputations).
the highest compared to

crushed and avulsed wounds. They were normally cut
by sharp instruments thus there were less local damage

‘ZLIQJ,d better chance of survival as compared to crushed and
avulsed wounds.  This was supported by
studies®!t 1516

In summary, ove amputation survival rage was

1 sl wxh

improved i ever there was
drop in 1993 and 1994, but it improved dra )
1995, with strict patients selection. Revascularization
had survival rare compared to replantation survival rate
and in 1995 ir achieved 100% survival rate, but on the

other hand, it had a smaller number of pe

¢ even though

L

tan

resule may not

r itation surgery, thus the be
representative.
As te and patient selection have been refinec

the
reflected in the

survival

has been improved.
than

FaCes

Adv
i vi ,,V

o uppet
the past three years period
properly selected upper extremity injuries.

better ext

survival rate over

lachaemic time as mentioned before, is the u
the blood supply was votally cur (complete ampurati




or inadequate (incomplete amputation), to the time
when the circulation is reestablished after vessel anasto-
mosis.

How ischaemic time influence the survival rate ?

When an amputation occurs, the blood supply is
inadequate thus the amputated part undergone changes
in the metabolism. However, this metabolism rate can
be slowed down by proper storage of the amputated part
into a cold environment. After the vessel anastomosis
the toxic

substances from the amputated parts will circulate back

and the establishment of circulation,
to the systemic circulation. If there is a significant
amount of toxic substances circulating in the body, there
will be a reaction called “reperfussion syndrome” where
the anastomosis site will have vasoconstriction and cause
further damage to the amputated part and the
replantation fails.

However, if the amputated part is stored properly in a
cold environment as recommended, the ischaemic time
does not influence the survival rate of replanted or
revascularized parts. Some studies even mentioned that
they achieved success and functional replanted parts
even after > 12 hours of ischaemic time'>”. Taking the
statement mentioned into consideration, it will be
possible to do replantation surgery as semi-emergency
operation at a convenient time especially if there is
limited number of surgeons, or there are more than two
amputations at the same time. This is especially so for
digit amputations as they lack of muscle and compose
mainly of tendon and bone.

HAND REPLANTATION AND REVASCULARIZATION

The level and site of the amputation carry the same
prognosis in the survival rate and ischaemic time does
not influence the survival of the injured parts
irrespective to the zone of injury.

Conclusion

In conclusion the survival rate of replantation (61.6%)
and revascularization (77.6%) in cases done in Hand and
Microsurgery Unit Hospital Kuala Lumpur is almost
comparable to the international standard (70% - 80%).

Ischaemic time (cold ischaemic time) for amputations of
hand and digits, does not influence the survival rate of
the replant or revascularization as long as the
amputated part is stored properly in cold environment.

The level and site of hand and digit amputations carry
the same prognosis in the survival rate.

The clean cut wounds have the best survival chance as
compared to other types of wounds, (crushed and
avulsed), and the age of the patients does not influenc
the sugvival rate of the replanted or revascularized parts.

Acknowledgement

Dr V Pathmanathan, Head of Dept. of Hand and
Microsurgery, Consultant Hand and Microsurgry,
Hospital Kuala Lumpur and Dr Ranjic § Gill,
Consultant Hand and Microsurgery, Hospital Kuala
Lumpur for the co-operation and ideas in this study.
Their guidance in the completion of this study is very
much appreciated.

1. Komatsu S, Tamai S. Successful replantation of a
completely cut-off thumb case report. Plastic
Reconstructive Surgery 1968; 42 : 374-7.

2. Snyder C C, Stevebson R M, Browne E Z. Successful

replantation of a totally severed thumb. Plastic

Reconstructive Surgery 1972; 50 : 553-9.

129

3. OBrien B M, Miller G D H. Digital reattachment and
revascularization. Journal Bone Joint Sutgery 1973;
S5A: 714-24.

4. Lendvay P G. Replacement of the amputated digit.

British Journal Plastic Surgery 1973; 396-405.



~d

4,
L

HAND

"

O'Brier B M, Macleod A M, Millee & T

Clinical replasiation of dig

ec. al.

5.

Plastic Reconstructive

Surgery 1973; 52 : 490-502.

P

[leinert H E, et. al.

J, Alfrede V R,

of digits and ha

ind funcei

. Analysis of surgical

al e

ligues ilee in 71 patients with 86

o

ations. Journal Hand Surgery 1977; 2 1 1412

Klinert H E, Juhala C A, Tsai T M, et. al. Digital

replantation-selection,  rec

tque  and ales.

Orchopaedic Clinic Nosth Amer

Buncke H J, Alpere B §, J
replantation. Surgery Clinic Norch America 1981; 61 :
383-94.

son-Giebink R. Digital

ng S H, Young K E ¥

Replantation of severed

Wa
limb-clinical analysis of 91 cases.
1981;6: 311-18.

Journal Hand Sucgery

Tamai 5. 20 years lantation.

-

F 293 upper d Surg.
. L

(V]

¢

Klinert H E, Jablan M,

replantation and

Journal of Trauma 1980; 20 :

Robert T L, inerc H

it status and o potential. Bou

3-55.

development, -
Med J 19

Malt R A, Remensnyder J P, Harris W H. Long term

ueility of replanted arms. Ann Surgery 1974; 176 :

v, Zhong-Tia Y. The rese
laboratory for replancation of severed limbs : Extremity

replantation. Wold J Surgery 1978; 2 : 513-24.

74

., Mogrison W A, et al.

Hamilton B B, O'Brien B M

Survival fac

i replantation and
vhe amputation thumb : Ten years ¢
Reconstr 1984; 18 : 163.

Classification

1 |
i

1O,

s of replar

?
ospital and Prince of Wales ¢
to 1988, W

Prince of Wales FI

~

Hospital in 1984

446-51.



HAND

Arterial Fibrodysplasia In The Hand

E E Ong, FRCS*, J O'Dowd, MRCPath**, *Gwynedd General Hospital, Bangor, North Wales,
** Airedale General Hospital, Keighley, West Yorkshire

Case Report

A 20 month old male infant was referred to the hand
clinic with a tender swelling of ten days duration in the
palm of his dominant left hand. While he continued to
use his hand, it was noticed to cause discomfort. There
was no history of trauma and a course of antibiotics
failed to resolve the swelling. The child was afebrile and
physical examination revealed a tender non-pulsatile
mass overlying the fourth ray.

An initial diagnosis of a cyst secondary to a foreign body
was made and the hand was explored under a tourniquet
with the patient under general anaesthesia.

At surgery a diffusely enlarged ulnar artery from the
level of the wrist joint was discovered (Figure 1).

Fig. 1: Dilated ulnar artery and its branches
of the left hand at the time of

surgery.

One of the terminal digital branches was also noted to
have thrombosed giving rise to the palmar swelling.
After clamping to establish an adequate collateral
circulation the ulnar artery was excised and histopatho-
logical examination carried out.

Post-opratively the patient recovered full function of his
hand with no evidence of vascular impairment.

Pathological Findings

Macroscopically the tissue comprised of an artery 2.8 cm
in length which, in one area, showed thrombosis. On
histology this area showed recent organizing thrombus.
The remaining tissue showed marked fibro-intimal
proliferation affecting the whole circumference of the

vessel causing luminal narrowing (Figure 2).

This low power view of the artery
shows a pronounced fibro-intimal
proliferation with an essentially
unremarkable media. H & E x 40.

The proliferating cells were plump but regular with no
mitoses and were set in a focally myxoid ground
substance (Figure 3). The internal elastic laminar was
intact and the media and adventitia unremarkable.
There was no evidence of vasculitis. the appearances are
of intimal fibroplasia which is a subgroup of fibromus-
cular dysplasia.
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Fig. 3: At high power the intimal proliferation
is composed of regular cells set in
a myxoid  groundsubstance. The
proliferation is covered by endothe-
lial cells. H & E x 200.

Discussion

Arterial fibromuscular dysplasia (AFD) in infancy
though rare, has been documented (Price Vawter, 1972;
Stanley et al, 1975). These authors have reported the
presence of AFD in the renal, popliteal, mesenteric and
mediastinal muscularly arteries. We believe that this is
the first report of AFD occurring in the ulnar artery of
the hand in a child.

Intimal fibroplasia represents a small subgroup of AFD
accounting for between one and five percent. The most
common form is medial fibrodysplasia forming 70 to 95
percent the third form being periarterial
(periadventitial) fibrodysplasia.

and

The renal artery is the most commonly affected though
the internal carotid, vertebral, subclavian, coeliac,
superior mesenteric, splenic and iliac arteries have all
been reported to have been affected.

Clinically symptoms occur in the third or fourth decade
of life. They manifest as renovascular hypertensio,
headaches strokes, subaraachnoid haemorrhage,
abdominal angina and claudication.

The aetiology of this conditon is unknown though it is
postulated to be both congenital and developmental in
origin. Humoral, mechanical, genetic and vessel wall
ischemia (secondary to occluded vasa vasorum) have been
implicated.

There was no further investigations carried out for this
patient as our paediatric colleagues viewed this as an
essentially benign condition. He will be kept under
regular review.

1. Luscher T F, Lie J T, Stanson A W, Houser O W, Hollier
L H, Sheps S G. Arterial Fibromuscular Dysplasia. Mayo
Clinic, Proc, 1987; 62 : 931-52.

2. Price R A, Vawter G E. Arterial Fibromuscular Dysplasia

in Infancy and Childhood. Archives of Pathology
Vol. 93, 1972; 93 : 419-26

132

Stanley J C, Gewertz B, B L Bove, E L Sottiurai, V and
Fry W J. Arterial Fibrodysplasia. Histopathological
Character and Current Etiologi Concepts. Archives of
Surgery. 1975; 110 : 561-66.



3 AESCULAP'

QUALITY PRODUCTS FOR SURGERY

T,
.

193
;,:”,‘.’u.-v

/
'.':.'ﬂ!["/m///,l:::::mm.,,,
'0

b, /
tiggnraant?’

—

AESCULAP SURGICAL SUPPLIES SDN. BHD.

1st Floor, Bangunan Hino, Lot P.T. 24 Jalan 223, Section 51A, 46100 Petaling Jaya, Selangor/Malaysia. P.O. Box 331, Jalan Suitan,
46740 Petaling Jaya, Selangor/Malaysia. Tel: 03-7550455 (10 Lines) Tix: BMS MA 36935 Fax: 603-7570549

SURGICAL
INSTRUMENTS

=DOWNS

DOWNS SURGICAL
(A DIVISION OF AESCULAP SURGICAL SUPPLIES SDN. BHD.)

THE SYMBOL OF
EXCELLENCE

ORL

OTO - RHINO - LARYNGOLOGY
L |

ORTHOPAEDIC
SYSTEMS




Courses for 1999,

AO Advance Course, Malaysia August, 1999
AQ Pelvic Course, Singapore January, 1999
AO Hand Course, Singapore January, 1889

L]

For further i

ormation kingdiy contact:

Mathys {(Malaysia) Sdn Bhd (178474m)
No. 8, SS 19/6, 47500 Subang Jaya, Petaling Jaya, Selangor Darul Eh»san.

Tei : 603-7345218, 603-7340670 & 1-800-88-3442

Fax . e(03-73324%6

Email : sﬂyamala@syﬁthes po.my
carman@synthes.po.my

Original Instruments of the Association for the Study of Internal Fixation -
AO/ASIF





