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SPINE

Halovest Treatment in Traumatic Cervical
Spine Iniury
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
Material and Methods
The use of the halo apparatus for preoperative immobilization 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, Kuala Lumpur
Hospital.

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 with 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
months with an average of 1.4 years.

Table I
Types of Upper Cervical
Spine Injuries and Union Rate

Results
There were 53 patients all together. Forty-four were
male and nine female. They ranged from 17 to 62 years,
wi th 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 motorcycle tops the list of the vehicle involved. It contributes
60 percent of the cases.

Fall at home
8%
Fall from
height
11%

Fig. 1:

No.

Halovest
Period
(weeks)

Clin.
Union
(weeks)

Jefferson fracture

5

10.6

12.2

Odontiod Fracture
- type I
- type II
- type III

0
4
7

8.0
8.0

11.5
10.1

Hangman fracture

7

10.0

10.4

Fracture sfinous
process 0 C2

1

5.0

6.0

Fracture Body of C2

13.0

13.0

Average

9.1

10.5

Table II
Types of Lower Cervical
Spine Injuries* and Union Rate

Others
9%

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
Period
(weeks)

Clin.
Union
(weeks)

Compression
flexion (CF)

10

8.3

10.8

Distraction
f1extion (DF)

11

7.3

11.4

Vertical
Compression (Ve)

2

10.5

13.0

Compression
extension (CE)

3

6.0

6.6

Distraction
extension (DE)

2

5.5

9.5

7.5

10.3

Average

* In;uries classified according to Allen Classification.
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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.

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.

There were two cases of redislocation. One was CS/C6
unifacet fracture dislocation and posterior fusion was
performed. The other was C61C7 unifacet fracturedislocation but the patient refused operation. There was
no neurological deficit. There was one case of non-union
and treated with posterior fusion. The other complications identified were pin site infection, pin loosening,
clamp loosening and neck pain or neck stiffness.

Out of 53 patients, only 18 patients had with neurological 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 tate 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).

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.

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.
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A mechanistic classification of closed indirect fractures
and dislocations of the lower cervical spine. Spine 1982
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Clark WK : Halo immobilization of cervical sp1l1e
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cervical spine; report of a case. South Surg 1933; 2:
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Cheshire DJE : The stability of the cervical spine
following the conservative treatment of fractures and
fracture-dislocation. Paraplegia, 1969; 7: 193-203.
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Edmonds VE : Odontoid Fracture: Management with
early mobilization using the halo device. J Neurosurg.
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Cloward RB : The anterior approach for removal of
ruptured cervical discs. J Neurosurg 1958; 15: 602-17.

4

SPINE

Neurological Recovery Following Posterior
Decompression of Spinal Secondaries
MRazak, AM, MS (Orth), K Sappani, MBBS, Department of Orthopaedic and Traumatology, Universiti
Kebangsaan Malaysia, Kuala Lumpur

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.

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 manifestations. 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

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 unsatisfactory, (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.

6
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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 serrous complications
including worsening of the neurological state, lose of
stability and other problems to which systemically
debilitated individuals are susceptible. The availability
of an operation is not an indication for performing it.

1.

Auld AW, Buerman A: Metastatic spinal epidural
tumours. Acta Neurol. 1966; 15: 100-108.

2.

Black P: Spinal metastasis:
recommended
guidelines
Neurosurgery, 1979; 5: 726-46.

10. Hall A J, Mackay K S: The results of laminectomy for
compression of the cord or cauda equina by extradural
malignant tumour. J Bone joint and surg. 1973; 55-B:
497-505.

3.

Current status and
for
management.

11. Harrington K D: Current concepts review. Metastatic
disease of the spine. J Bone and Joint Surg. 1986; 68A:
1110-1115.

Constans J P, Divitis E, Donzelli R, Sapaziante R, Meder
J F and Haye C: Spinal metastasis with neurological
manifestations. Review of 600 cases. J Neurosurg. 1983;
59:111-18.

12. Jaffe WL: Tumours and tumerous conditions of the bones
and joints. Philadelphia, Lea and Febiger, 1958.

4.

Dommisse G F: The blood supply of the spinal cord: A
critical vascular zone in spinal surgery. J Bone and Surg.
1974; 56-B: 225-35.

13. Kakulas B A, Harper C G, Shibasaki K, Bedbrook G M:
Vertebral metastasis and spinal cord compression. Clin.
Exp. Neuroplogy, 1978; 15: 98-111.

5.

Fisher B, Radvin R G, Ausman R K, Slack N H, Moore
G E and Noer R]: Ann. Surg. 1968; 32: 337.

14. Livingstone K E, Perrin R G: The neurosurgical
management of spinal metastasis causing cord
compression. J Neurol., 1978; 49: 889.

6.

Frankel K L, Hancock D 0, Hyslop G et al: The value of
postural reduction in the initial management of closed
injuries of the spinal with paraplegia and tetraplegia.
Part I, Paraplegia 1969; 7:179-92.

7.

Garland L H: Skeletal Metastatis. Am.] Roentg., 1954;
72: 923.

8.

Gilbert R W, Kim J H, Posner J B: Epidural spinal cord
compression from metastatic tumour. ,Diagnosis and
treatment. Ann. Neurol., 1978; 3:40-51.

9.

Haagensen C D: Disease of the breast.
Saunders, 1961.

15. Markham J W: Surgery of the spinal cord and vertebral
column., In walker A E, A history of neurological
surgery. Baltimore, Williams and Wilkins, 1951.
16. Nather A, Bose, Kamal: The results of decompression of
cord or cauda equina compression from metastatic
extradural tumours. Clin. Orthop. 1965; 28:152.
17. Smith R.: An evaluation of surgical treatment for spinal
cord compression due to metastatic Carcinoma. J.
Neurol. Neurosurg. Psychiat., 1965; 28:152.

Philadelphia,
18. Sundaresan, Narayanan, Galicich J H, Lane J M:
Harrington rod stabilisation for pathological fractures of
the spine. J Neurosurg. 1984; 60: 282-86.
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The Surgical Outcome of Degenerative
Lumbar Spinal Stenosis
M A Razak, MS (Orth), K POng, MBBS, Y Hyzan, MS (Orth), Department of Orthopaedics and
Traumatology, National University of Malaysia, Kuala Lumpur

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 improvement, 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)

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 frequently recently because of
widespread use of sophisticated non-invasive imaging
techniques.
It is defined as a narrowing of the
osteoligamentous vertebral canal and/or the intervertebral 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 occasionally relieve the symptoms. Generally, conservative
treatment is advocated in patients with mild to
moderate symptoms or in cases with poor general

12
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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 microsurgical
technique.

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. Firstly, 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.

The possible reasons for persistent pain that were seen in
7 patients include lumbar instability, local arachnoiditis, extradural fibrosis, inadequate decompression, nerve
root injury, secondary spinal stenosis and symptomatic
arthritis of the facet joint. Arachnoiditis is an inflammation 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.

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 followup. 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 spondylolisthesis and lumbar scoliosis preoperatively.

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. ]ohnsson et
al, 1991. Katz et al, 1991. Turner et al, 1992. ]ohnsson

1.

Atlas, S J; Deyo, R A; Keller R B; Chapin A M; Patrick
D L; Long J M; and Singer, DE: The Maine lumber spine
study, Part 3.
1-year outcomes of surgical and
nonsurgical management of lumbar spinal stenosis.
Spine, 1996; 21: 1787-95.

2.

Boden, S D; Davis, D 0; Dina, T S; Patronas, N J; and
Wiesel, S W: Abnormal Magnetic-resonance scan of the
lumbar spine in the asyptomatic subjects. A prospective
investigation. J Bone and Joint Surg. 1990; 72-A,
403-08.
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3.

Bolender, N F; Schonstrom, N S R; and Spengler, D M:
Role of computed tomography and myelography in the
diagnosis of central spinal stenosis. J Bone and Joint
Surg. 1985; 67-A: 240-46.

4.

Carroll, S E; and Wiesel, S W: Neurologic complications
and lumbar laminectomy. A standard approach to the
multiply-operated lumbar spine. Clin. Orthop., 1992;
284: 14-25.
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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

Material and Methods

For more than a century the fracture of the femoral shaft
in childhood has been a subject of numerous clinical,
Bryant's
experimental and bio-rnechanical studies.
(1885) method of treatment by vertical traction is still
considered as a major contribution, although its
application has been restricted to the younger age
groups for the last 25 years. Today, the standard
treatment includes various forms of traction, immediate
or subsequent hip spica, cast bracing and rarely,
Treatment controversies have
operative treatment.
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.

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
Thus, 32 patients were
above knee amputation.
available for the study.
All these patients were treated initially with a short
period of skin traction on a Thomas' splint. Trac~ion
was carefully monitored to avoid excessive angulation 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 stability. 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

This study reviews 32 patients rn whom both the
alignment and length are controlled utilizing the
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.
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oblique and spiral fractures at this level. The other contributory factor could be the larger degree of anterior
angulation that occurred at this level. As femoral overgrowth is expected up to about 5 years post injury
(Reynolds 1981) some of these patients with more than
2 em of shortening would probably improve with time.

We require further studies to evaluate the effect of these
compounding factors. This is a safe, simple and practical 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 em.
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Glenn ]N, Miner ME, Peltier LP. The treatment of
fractures of femur in patients with head injuries. ]
Trauma 1973; 13 (11): 958-61.
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3:572-82.

2.

Irani RN, Nicholson ]1, Chung SMK. Long term results
in the treatment of femoral shaft fractures in young
children by immediate spica immobilisation. ] Bone
Joint Surg 1976; 58A(7): 945-51.

9.

Edvardsen P, Syversen SM. Overgrowth of the femur after
fracture of the shaft in childhood. ] Bone Joint Surg
1976; 58B (3):339-42.
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Verbeek HOF, Bender ], Sawidis K.
Rotational
deformaties after fractures of the femoral shaft in
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4.

Vijlanro ] , Kiuiluoto H, Pannanen M. Remodelling after
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Staheli L, Sheridan G. Early spica cast management of
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1977; 126:162-2.
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Bone Joint Surg 1981;63B (1):83-8.
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Williams and Wilkins,
Baltimore, London.
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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
and closed fractures. Their belief that the location
influences the prognosis of tibial shaft fractures therefore
appears unfounded.

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 the 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
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Bohler and Torg: Treatment of non-union of the tibia
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Boyd, HB and Lipinski. Observation of non-union of the
shaft of the long bone with a sraristial analysis of 842
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Knowledge Update, 4;581-583, American academy of
orthopaedic surgeon, 1993.
13. Hulth A. Current concepts of fracture healing. Clin
Orthop 1985; 219: 265-284.
14. Jesse C. De Lee and James D. Hackman. Partial
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Surg. 1981; 68B: 1390-1395.
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treatment of fractures tibia. J Bone Joint Surg. 1969;
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]. Sports Med 1977; 5:49.

Burwell. Plate fixation of tibia shaft fractures. J Bone
Surg Surg. 1971; 58B; 258.

16. Keller CS. The principle of the treatment of tibia shaft
fractures; A review 10, 146 cases from the literature.
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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

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.

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.

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.

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
traction mobilisation method of treatment.
The
purpose of this method was to encourage early knee
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.

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.

Generally most of authors agreed that early mobilisation
is an important aspect of treatment either by conserva-

The type of internal fixation done was either a buttress
plate or cancellous screws, with or without bone graft.
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3.

1.

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.

2.

Associated fractures around the knee do affect the
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 and Traumatology, Faculty of Medicine, Universiti Kebangsaan
Malaysia, Kuala Lumpur.

(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.

Introduction
Non-union is a relatively uncommon complication in
humeral shaft fractures. 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
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.

Perfect alignment and opposition are not essential.
Twenty degrees of anterior and thirty degrees of varus
angulation are tolerated without compromising function 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.

Watson-Jones (955), described the 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
certain anatomical considerations. The humerus is the
most mobile of the long bone and because the freely
movable scapulo-humeral articulation rmrurnises
torsional stress, rigid irnmobilisation is not necessary

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
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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 treatment 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.

1.

Balfour GW, Mooney V and Ashby ME: A combined of
the humerus treated with a ready made fracture brace. ].
Bone Joint Surg., 1982; 64A.

8.

Cubbins WR and Scuderi CS : Fractures of the humerus
: Statistics and treatmentin 500 conservative cases.
JAMA 1933; 100 : 1576.

2.

Barquet A, Fernandez A, Luvizio J and Masliah R : A
combined therapeutic protocol for a septic non-union of
the humeral shaft: A report of25 cases. ]. Trauma 1989;
29: 95-8.

9.

Durbin RA, Gottesman MJ and Saunders KC: Hackethal
stacked nailing of humeral shaft fractures. Experience
with 30 patients. Clin. Orthop., 1983; 179 : 168

3.

Bassett CA : Environmental and cellular factors
regulating osteogenesis in Frost HM (ed) : Bone
Biodynamics, Boston Little, 1964.

4.

Boyd HB and Lipinski SW : Causes and treatment of
non-union of the long bones, with a review of 741
patients, Am. Acad. Orthop. Surg. Instr. Course Lect.
XVII, St. Louis, Mosby, 1960.

5.

Campbell WC : Ununited fractures of shaft of humerus.
Ann. Sur., 1937; 105 : 135.

6.

Christensen S : Humeral shaft fractures, operative and
conservative treatment. Acta. Chir. Scand., 1970; 133 :
455.

7.

Coventry M and Laurnen CS : U nunited fractures of the
middle and upper humerus. Clin. Orthop., 1970; 69 :
192.

10. Farrah H, Halawa E, Shafy T : Non-union of the
humeral shaft: A report on 25 cases. Injury 1983; 14 :
255-62.
11. Fenyo G : On fractures of the shaft of the humerus. Acta
Chir. Scand., 1971; 137, 221.
12. Foster RJ, Dixon GL, Bach AW, Appleyard RW and
Green TM : Internal fixation of fractures and non-unions
of the humeral shaft. ]. Bone Joint Surg., 1985; 67A :
857-64.
13. Garcia and Maeck : Radial nerve injuries in fractures of
the shaft of the humerus. Amer. ]. Surg., 1960; 99:
625-27.
14. Gustilo RB, Gruniger RP, Avis T : Classification of type
III open fracture relative to treatment and results.
Orthopaedics 1987; 10 : 1781-88.

50

TRAUMA

Displaced Su~racondylar Fracture of
Humerus in Children · Comparative Study of
the Result of Closed and Open Reduction
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

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.

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 reduction and immobilization,
particularly of type III fractures, without pinning is
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.

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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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.

Table II
Initial Treatment
No. of patients

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).

Group 1
(closed reduction and cast)

13

Group 2
(open reduction and fixation)

15

Total

28

10yrs
9 yrs

C

8 yrs

+:

7 yrs

ell

Table I
Criteria for Grading Result
(Flynn et al., 1974)
Cosmetic factor:
Loss of carrying
angle (degree)

Functional factor:
Loss of
motion (degree)

Excellent

0-5

0-5

Good

6 - 10

6 - 10

Fair

11 - 15

11 - 15

Poor

>15

> 15

Result

Cll

...

0..
0

ell

:f

6yrs
5 yrs
4 yrs
3 yrs
0

2

3

4

5

6

7

No .of Patients

Fig. 1:

Age Distribution

25

20

15
10

5

Results
Female

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
(l 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).

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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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.

!I!lFall from
bicycle
21%

!I!lFall at
home
39%

Table IV
Approach

Fig. 3:

Mechanism of Injury

No. of Patients

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).

14

lateral and medial

12

Total

26

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.

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

Table III
Result of treatment· closed reduction

Procedure

lateral only

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

No. of Patients

Acceptable reduction

1

Discussion

Fail CMR

12

Total

13

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

Table V
Result of treatment

Cosmetic Factor :
Loss of carrying angle

No. of Patients

Functional Factor:
Loss of motion

No. of Patients

Excellent

23

Excellent

23

Good

3

Good

3

Fair

Fair

Poor

o
o

Poor

o
o

Total

26

Total

26
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was recurrent dislocation. The neurovascular involvement was rated excellent when there was no neurovascular involvement or if there was neurological involvement but recovered completely during the follow-up
period. If there was residual neurological deficit, the
rating was poor.

Anterior
2.4%

Neglected

1

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 postreduction 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 postreduction pain or instability were present, according to
Krishnamoorthy et. al. (1976) (Table II).

Fig 1:

19.0%

8

The distribution of cases according to
the type of dislocation

12

Results

10

.l!l

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 a mean of 31.43 years.

r:::

8

:;

6

Q)

Q,

0

c:i

Z

4
2
0
0-10 11 - 20

21 - 30

31·40 41 - 50

51·60

>61

Groups of age

Table II
Rating of Symptoms Post Reduction in
Neglected Elbow Dislocation

Fig 2:

The distribution of cases according to
age group

(Krishnamoorthyet. 01., 1976)
Rating
Good

Symptoms

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).

Flexion range> 90°
Loss of extension < 30°
No pain or instability

Fair

Flexion range> 60°
Loss of extension 30 - 60°
No pain or instability

Poor

Flexion range < 60°
All cases with pain and instability

Among the races, Malays were the majority with 23
cases (54.76%), followed by Chinese 10 cases (23.90%),
Indian 5 cases 01.40%) 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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Period of immobilization
Others
9.94%

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.

4

Malays
54.76%

23

Fig 3:

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)

The distribution of cases according to
race

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% (l 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
post-reduction stability group, 100% (7 cases) had an
excellent result. Overall, 57.14% (4 cases) had an excellent results, and 28.57% were good and 14.29% (1
cases) was fair. There were no poor result (Table V).
One case from this group had ulna nerve injury which
recovered fully.

Table III
Mechanism of injury

Mode of injury

No of Patient

Motorcyclist

10

Driver

0

Passenger

4

Fall at work/home

28

Total

42

2.
Fracture-dislocation - 21 cases
Thirteen case were immobilized for 3 weeks and less
(Table VI), and the other 8 cases were immobilized for
more than 3 weeks (Table VII).

Table IV
.Acute simple dislocations
(Immobilization for J ·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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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.

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.

2.

Severity of the fracture-dislocation is an
important factor in determining the functional
outcome. The type of the fracture in fracturedislocation of the elbow does not affect the outcome.

3.

Neglected elbow dislocation is associated with i<;l
poor outcome especially if the neglected period is
more than 3 months.

Conclusion
1.

Early active motion after reduction of the dislocated elbow is an essential step to achieve full
function of the elbow joint. The elbow should not
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Table II
Comparison of outcome of surgical treatment

METHOD

AUTHORS

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

manual labourers.
Early surgical intervention in
patients with acute injury produces good functional outcome and early return to work.

Conclusion
Surgical treatment of total acromio-clavicular joint dislocation can be a treatment of choice especially in young
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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

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

Introduction
Infection of the bone has been occurring smce
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.

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.

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).

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.

The goal in this study was to review a recent large series
of children with acute haematogenous osteomyelitis to
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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 (l to
2 weeks I1V plus 3 weeks oral antibiotics) is sufficient to
treat an elderly case of acute haematogenous
osteomyelitis. However no conclusion can be made on
the minimum treatment necessary.

The scope of surgery In acute haematogenous
osteomyelitis is largely debatable (Harris 1962,
Gillestrie et.al, 1981, Jackson et.al, 1982, Portez et.al.,
1982). However from this study the authors believed
that the presence of pus subperiosteally or
intramedullary is an indication for operation. The early
decompression will prevent further progression of
infection and pressure necrosis the bone.

1.

Balakrishnan R. Acute Pyogenic Infection of Bone and
Joints. The Malaysian.J. Surg. 1977; 3-9.

10. Khazenifar M. Comparative Study of Osteomyelitis in
Iran and Liverpool. Thesis submitted for Masters in
Orthopaedic (Liverpool), 1976.

2.

Bishop W.J. The Early History of Surgery. Hale Ltd.
London. 1960.

3.

11. Meyer B R, Berson B L, Gilbert M, Hirschman S Z.
Clinical Pattern of Osteomyelitis due to Gram-Negative
Bacteria. Arch Intern Med 1973; 131 : 228.

Blockey N J and Watson J T. Acute Osteomyelitis in
Children. J Bone Surg (Br). 1970; 77.

4.

Conservative Management of Acute
Blockey N.J.
Osteomyelitis. Proc R Soc Med 1971; 64 : 1199.

5.

Cole \Y/ G, Dolziel R E, Ileitles. Treatment of Acute
Osteomyelitis in Childhood. J Bone Joint Surg. (Br)
1982; 64 : 218-23.

6.

Gillespie W J, Mayo K M. The Management of Aucte
Haematogenous Osteomyelitis in the Antibiotic Era. J
Bone Joint Surg (Br) 1981; 63: 126-31.

12. Mollan R A B, Piggot.J. Acute Osteomyelitis
Children. J Bone Joint Surg (Br) 1977; 59: 2-7.

10

13. Marrey B F, Peterson H A. Haematogenous Pyogenic
Osteomyelitis in Children.
1975; 6 : 935.

Orthop Clin

North Am

14. Nade S. Acute Haematogenous Osteomyelitis in Infancy
and Childhood. J Bone Joint Surg (Br) 1983; 65 :
108-19.

7.

Harris N H. The Place of Surgery in Early Stages of
Acute Osteomyelitis. Br Med J 1962; 1 : 1440.

15. Portez D M, Eron L J, Goldenberg R I, Gilbert A F, Spark
S, Horn C E. Intravenous Antibiotic Therapy 10 an
Outpatient Setting. .lAMA 1982; 336-9.

8.

Harris N H. Bone and Joint Infection. Postgraduate
Textbook of Clinical Orthopaedic Wright PSG London
1983.

16. Razak M. The Study of Bone and Joint Infection in
Kuala Lumpur Hospital. Dissertation submitted for
Master in Orthopaedic (UKM), 1984.

9.

Jackson M A, Nelson J D.
Etiologi and Medical
Management of Acute Suppurative Bone and Joint
Infections in Pediatric Patients. J Pediatr Orthop 1982;
2: 313-23.

Antibiotic Management of Acute
17. Rhodes K H.
Osteomyelitis and Septic Arthritis in Children. Orthop
Clin North Am 1975; 6 : 915-21.
18. \Y/alvogel F A, Vasey H. Osteomyelitis - The Past
Decade. N EnglJ Med 1980; 303 : 360.

85

,

INFECTION

An Epidemiological Stud~ of Septic Arthritis
in Kuala Lumpur Hospital
M Razak, MS*, J Nasiruddin, MS**, *Hospital Universiti Kebangsaan Malaysia, **Department of
Orthopaedic and Traumatology, Kuala Lumpur Hospital

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). Although 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.

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 articular cartilage, if
unchecked. The condition is a true orthopaedic emergency 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 importance of rapid detection and initiation of treatment.

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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male and 10 female patients. Malays were affected more
(27 patients) often than Indians (8 patients) and Chinese
(6 patients).

to 5 months. Patients with duration of symptoms less
than 3 days were called early presentors while those presented between 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 study.
Only 4 cases (10%), all were children, presented within
72 hours.

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.

Twenty two (54%) 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 diagnosed until after 5 months duration of symptoms. All
very late presentors were adults. The stage of joint
infection at the time of presentation estimated by the
duration of symptoms in relation to the age of the
patients is depicted in Table I.

16
14
12

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

10
8
6
4

Duration of
symptoms (days)

2

o
<15

16·30

31·45

46 ·60

>60

<1

Age groups

Fig. 1:

No. of cases according
to age groups (years)

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.

1-15 16-20 >60

<3

2

2

3-7

3

8

10

8-14

7

15-21

3

3

> 21

Predisposing factors
Joints involved

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.

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
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Table II
Predisposing factors with the
corresponding number of cases

Predisposing Factors

12

10

8

No. of cases

Distant primary sepsis

3

Adjacent osteomyelitis

3

Closed trauma

13

Open injury

7

Intravenous drug addict

5

6

4
2

o
<30

31·60

61 ·89

>90

ESR level

Fig. 2:

The ESR levels in the cases of septic
arthritis

Intra-articular steroid injection
Post-arthroscopy

2

Diabetes mellitus

5

Staph. aureus
14%

Salmonella
3%

Malignancy
Hepatitis
Liver cirrhosis
Chronic renal failure
Alcoholism

Fig. 3:

Gouty arthritis

Organisms retrieved from blood
samples

Systemic steroid therapy
Staphylococcus aureus was isolated in 6 cases and
Salmonella species in one case Figure 3. Synovial fluid
cultures were positive 10 26 joints (62%)
(Staphylococcus aureus 20, Salmonella species 3,
Proteus 1, Pseudomonas 1, Enterobacter 1).

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. Thirtytwo 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 SO after a
few days. ESR levels are charted in Figure 2.

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 culture-positive synovial materials.
All
Staphylococcus were resistant to penicillin but sensitive
to cloxacillin.

Bacteriology

Blood cultures were positive in only 7 cases (17%).
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responded cases but longer in cases which failed to
settle down after single joint drainage procedure.

Methods of joint drainage

Salmonella
8%

Fig. 4:

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

Pseudomonas
2%

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 adult
who developed sepsis following patellectomy for
comminuted patella fracture.

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 patients with septic knees from which
Pseudomonas aeroginosa and Proteus mirabilis were
isolated were intravenous drug addict. Enterobacter
was found in a patient following an open fracture of
patella who was also a diabetic. Salmonella species (not
typhi) was isolated from a knee in which a sepsis
developed one month after an arthroscopic
menisectorny. The patient was a diabetic.
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.

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

Antibiotics
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.

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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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 1D
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.

1.

Bennet 0 M, Namnyak S S. Acute septic arthritis of the
hip joint in infancy and childhood. Clin Orthop Rel Res
1992; 281 : 123-32.

11. Moller N F, Nielsen P R. Antibiotic penetration into the
infected knee. Acta Orthop Scand 1987; 58 : 256-59.

2.

Cooper C, Cawley MID. Bacterial arthritis in an
England health district: A 10 year review. Ann Rheum
Dis 1986; 45 : 458-63.

3.

Esterhai J Land Gelb 1. Adult septic arthritis. Orthop
Clin North Am 1991; 22: 503-14.

4.

Fabry G and Meire E. Septic arthritis of the hip in
children : Poor results after late and inadequate
treatment. J Pediatr Orthop 1983; 3 : 461-66.

5.

Gillespie R. Septic arthritis in childhood. Clin Orthop
1973; 152-60.

6.

Goldenberg D 1. Bacterial arthritis. In Kelly, Harris,
Ruddy and Sledge (eds). Textbook of Rheumatology, 4th
ed 1993; 1449-65.

7.

12. Paterson D C. Acute suppurative arthritis in infancy and
childhood. J Bone Joint Surg 1970; 52B : 474-80.

13. Riegels-Nielsen P, Frimodt-Moller N, JensenJ S. Rabbit
model of septic arthritis. Acta Orrhop Scand 1987; 58 :
14-19.
14. Samilson R L, Bersani F A and Watkins M B. Acute
suppurative arthritis in infants and children : The
importance of early diagnosis and surgical drainage.
Pediatrics 1958; 21 : 798-806.
15. Shaw B A and Kasser J R. Acute septic arthritis in
infancy and childhood. Clin Orthop Rel Res 1990; 257
: 212.
16. Smith T. On the arthritis of infants. St. Bartholomew's
Hospital Reports 1974; 10: 189-204.

Goldenberg D L, Reed J J. Bacterial arthritis. N Eng J
Med 1985; 312 : 764.

8.

Ho-G Jr. Bacterial arthritis.
1993; 5(4) : 449-53.

9.

Ivey M, Clark R. Arthroscopic debridement of the knee
for septic arthritis. Clin Orthop Rel Res 1985; 199 :
201.

Curr Op

1D

17. Thiery J A. Arthroscopic drainage in septic arthritis of
the knee: A multicenter study. Arthroscopy 1989; 5 :
65.

Rheurnatol

18. Vincent G M and Amirault J D. Septic arthritis in the
elderly. Clin Orthop ReI Res 1990; 251 : 241-45.
19. Wilson NIL, Paola M D. Acute septic arthritis 1D
infancy and childhood. J Bone Joint Surg 1986; 68B :
584.

10. Lane J G, Falahee M H, Wojtys E M, et al. Pyarthrosis of
the knee : Treatment considerations. Clin Orthop ReI
Res 1990; 252 : 198-204.

94

INFECTION

contribute to a poor outcome are the presence of
pre-existing disease, debilitated patients, and overwhelming sepsis.

any other cause of a psoas abscess we would consider a
course of antituberculous 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, principally from the intestine and are most often polymicrobial. The most common cause is Crohri'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.

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.
Ultrasonography 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
pre-existing disease, debilitated patients and
overwhelming sepsis may lead to death,

A psoas abscess may have a grave prognosis. The
surgical mortality rate is about 25%. Factors that
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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, debridement 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
without any long term sequelae. 3 cases had to be
abandoned and done under G.A. at a later date.

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.

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.

However, there are some problems which need to be
mentioned. Some patients may be restless and uncooperative 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.
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Anterior Cruciate Li~ament Reconstruction
Using the Patellar Ligament
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Kuala Lumpur Hospital, **Hospital Universiti Kebangsaan Malaysia, ***Taqwa Orthopaedic and
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Introduction
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
Despite the
extensive research, it remains mystery in some aspect.
1s.

The treatment of ACL rupture has been conservative in
the early decades of the century and surgical reconstruction of the ACL was unpopular due to the outcome
which was less than satisfactory.
With 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
one the commonest sports injuries especially in countries where sport professionalism has become established. Surgical treatment of ACL injuries has become
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.

Many types of surgical procedures have been tried and
the results have been reported. However, all the procedures 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
central third of the patellar ligament has produced mo~e
satisfying results as compared to the other procedures.
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.

assisted by an orthopaedic resident. 1 gm of intravenous
cefoperazone was given pre-operatively and postoperatively, 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 result
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 available in the hospital.

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 bilateral 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).

Results
Age

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 symptoms, 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 surgery and the findings
were documented. Associated injuries to the other
structures were also documented and treated
accordingly.

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

II P~r<:&ntage

All had undergone reconstructive surgery where the
central third of the bone-patellar tendon-bone free graft
was used to reconstruct the anterior cruciate ligament
(modified j one's procedure).
The procedure was
performed through an open method. All operations
were operated by a senior orthopaedic surgeon and

<20

20 - 25

26 ·30

31 ·35

Groups of age (yrs)

Fig. 1:
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36 • 40
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Sex

There were 93.94% male and 6.06% female.

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.

Female

6%

Table I

Sport distribution

Game
Male
94%

Fig. 2:

Sex distribution

Number

Percentage

Football

25

83.33

Sepaktakraw

2

6.67

Netball

2

6.67

3.33

Hockey

30

Mode of injury

100

The majority of the ACL injuries (90.9%) occurred
during sports.
Side of injury

Trauma

There was one patient who had bilateral ACL rupture
and 51.54% involved the dominant leg.

9%

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%).

Sports
91%

Duration of injury before operation

Fig. 3:

Mode of injury

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.

Of the sports, 25 our 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 'apit kiri' position
who normally perform the acrobatic 'smash' using the

Symptoms

The main symptoms were pain, g1VWg 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%).
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Our early experience with this procedure
(modified Jone's procedure) produced comparable
results to other studies with longer duration of
follow-up.

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

actrvity.
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Residual Deformity Following Surgical
Treatment of Congenital Talipes Equinovarus
N Simbak, MD*, M Razak, MD**, "Universiri Sains Malaysia, Kelantan, **Department of Orthopaedic
and Traumatology, U niversiti Kebangsaan Malaysia

When the clubfoot demonstrates resistance to nonoperative treatment, surgical treatment is indicated.
However, opinion diverges as to proper surgical procedure 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 atIecting normal
growth. There is little doubt that some feet, either
because of rigid intrinsic deformity or failure of
primary surgical treatment require reoperation.

Introduction
Congenital talipes equinovarus (CTEV) is not an
uncommon condition. In 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
formidable difficulty owing to the present views on its
pathoanatomy and treatment. 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.

In developing countries where the patients seek late
treatment, the operative procedure become more
extensive, rendering an unpredictable final outcome.

Conservative treatment of CTEV is well accepted and
nearly 90% of all clubfeet can be treated by nonoperative treatment (Kite, 1964). However, some of
these deformities do recur or are resistant to further
conservative treatment.

Materials and Methods
This is a retrospective study on a senes of patients
operated in Department of Orthopaedic National
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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.

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 Replantation and Revascularization ·
Six Years Experience in Hospital Kuala
Lumpur 1990·1995
A Razana, M Y Hyzan, MD, V Pathmanathan, FRCS, R S Gill, FRCS

Introduction

•

The first successful case of replantation of completely
amputated human digit with microvascular anastomosis
was reported by Komatsu and Tarnai in 1968 1 •
Subsequently, these procedures have been applied to the
treatment of amputated extremities by many
surgeons 2 ,3,4,5,6,7,8,9 ,

•

Absolute contraindications to replantation are life
threatening associated injury
•
•

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;

•
•

general health and psychological stability of the
patient
the condition of amputated part

severe crushing injury of the affected part
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

physiodominance of extremity
number and location of involved digits
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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.

FIGURE 1 NUMBER OF PATIENT AND AMPUTA TION

BY YEAR

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.

§o. of patient. no. of amputatio~

Fig. 1:

Results

Number of Patient and Amputation
by Year

Table I
Survival Rate by Year

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
attempted for replantation or revascularization, out of
10 patients, 2 patients had multiple amputations. This
is shown in Figure 1 and Table 1.

Year

The number of the amputations attempted for replanration or revascularization was increased from 13 amputations 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, III patients were males
and 19 patients were females. The female patients had
lower incidence of amputation than the male patients in
every year and every age group, and they contributed to

Total No. of Survived
Amputations

Amputation
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

77.8

24.7% (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)
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female patients involvement in the injury were much
lower than male patients, with female : male ratio
ranging from 1 : 9 to 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. The distribution of age was almost
symmetrical, with the commonest age group of 19-25
years old" (49 out of 130 patients) 63.7% of the cases
(Figure 2).
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Distribution of Injured Parts

Table III 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 095 cases). The
next commonest amputation attempted were wrist
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 rnidpalm 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 ischaernic time as
they compossed of a lot of muscle, which usually
unsalvageable when arrived to hospital if proper storage
and transportation were not done.
Whereas for
rnidpalm amputation there were 6 cases (3%) and also
uncommon amputation attempted for replantation
surgery as they were normally crushed injuries and not
salvageable.
Cause of Injury

20

f----------i1lH

The causes of injuries were studied
amputation and is shown in Table IV.

10

195 cases of

10

Fig. 2:

There was noted that 60.8% of the amputations were
caused by industrial accident, which was the
commonest cause of the amputations. This observation
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.

Number of Patient According to Age
and Sex

Type of Injury

Home accident contributed 17.7% (23 cases) and they
were normally clean cut injuries and salvageable.
Assault cases 14.6% (19 cases) were the next
commonest cause.
Road traffic accident only
contributed 6.2% (8 cases) of the total amputation, even
though road traffic accident rate is high in our country.

A total of 195 amputations attempted for replantation
or revascularization, where 146 were complete
amputations with replantation done and 49 were
incomplete amputations with revascularization done
(Table II).
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or inadequate (incomplete amputation), to the time
when the circulation is reestablished after vessel anastomOSIS.

How ischaemic time influence the survival rate?

The level and site of the amputation carry the same
prognosis in the survival rate and ischaernic time does
not influence the survival of the injured parts
irrespective to the zone of injury.

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
and the establishment of circulation, the toxic
substances from the amputated parts will circulate back
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.

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.

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 rime"". 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.

The clean cut wounds have the best survival chance as
compared to other types of wounds, (crushed and
avulsed), and rhe age of the patients does not influenc
the survival rate of the replanted or revascularized parts.
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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
Post-opratively the patient recovered full function of his
hand with no evidence of vascular impairment.

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. \"X7hile 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.

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 fibre-intimal
proliferation affecting the whole circumference of the
vessel causing luminal narrowing (Figure 2).

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. 2:

Fig. 1:

Dilated ulnar artery and its branches
of the left hand at the time of
surgery.

This low power view of the artery
shows a pronounced fibro-intimal
proliferation with an essentially
unremarkable media. H & Ex 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 fibromuscular dysplasia.

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 histopathological examination carried out.

131

HAND
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 and the third form being periarterial
(periadventitial) fibrodysplasia.
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.

Fig. 3: At high power the intimal proliferation
is composed of regular cells set in
groundsubstance. The
a myxoid
proliferation is covered by endothelial cells. H & Ex 200.
Discussion

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.

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.

1.

Luscher T F, Lie J T, Stanson A W, Houser 0 W, Hollier
L H, Sheps S G. Arterial Fibromuscular Dysplasia. Mayo
Clinic, Proc, 1987; 62: 931-52.

2.

Price R A, Vawter G F. Arterial Fibromuscular Dysplasia
in Infancy and Childhood. Archives of Pathology
Vol. 93,1972; 93 : 419-26

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.
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