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ISCHAEMIC NECROSIS OF BONE 

S C Ng 

Ischaemic necrosis of bone is the process whereby a segment 
of bone is damaged and finally dies as a result of compro- 
mised blood. supply. This name is preferable to avascular 
necrosis as the bone is only truly avascular in the end stage of 
the disease. Other names used to describe this -condition in- 
clude aseptic necrosis (to emphasize the lack of infection), 
osteonecrosis and osteochondritis dessicans (mainlÿ for -smaller 
bones). 

Dubois first described ischaemic necrosis in patients with 
Systemic Lupus Erythematosus (SLE) in 19600í. Since then it 

is recognised as an important complication occurring in about 
4 to 11%n of SLE patientst'í. A local series of 56 consecutive 
SLE patients revealed 12 patients with radiographic evidence 
of ischaemic necrosis of the femoral head ie 21%°1. Ischaemic 
necrosis of the bone is therefore an important problem in SLE 
patients in Singapore. In fact, as this study looked only at the 
hips and used plain X-rays to screen for the condition, the 
actual problem of ischaemic necrosis of all grades in all bones 
may even be greater. In general, involvement of multiple sites 
are common; with the femoral head, tibial plateau and humeral 
head being most often involvedoí. In one study, using bone 
marrow pressure measurement, an invasive but sensitive tech- 
nique to study ischaemic necrosis, 81% of the patients had 
multiple bones invòlved. Of these, 81% had bilateral hip in- 
volvement. Humeral head involvement was also seentn. 

Treatment with glucocorticoids has often been blamed as 

the major predisposing factor to the development of ischaemic 
necrosis in SLE01. However, it is not clear as to which aspect 
of therapy is associated with higher risk. Many show that the 
total steroid dose is important; others show that it is the maxi- 
mal steroid dose given for a particular period; as well as mode 
of administration (daily vs alternate day dosing). The local 
study did not show a significant difference between the dura- 
tion of steroid therapy, the mean prednisolone dose per day, 
the total cumulative dose and the maximum dose given in the 
group of SLE patients with ischaemic necrosis verses the group 
without ischaemic necrosis°[. 

Many mechanisms whereby glucocorticoids cause 
ischaemic necrosis has been suggested. Glucocorticoids cause 
lipocyte hypertrophy which may lead to compression of circu- 
lation and sinusoidal ischaemiato. Fat embolism to the femoral 
head subchrondral arterioles and capillaries is another possible 
mechanism(?). Patients who develop Cushingnoid facies appear 
to be more prone to the development of ischaemic necrosis°'). 
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Perhaps the redistribution of fat centrally has indeed com- 
pressed the femoral vessels. In the local study, 67% of those 
SLE patients who developed ischaemic necrosis had 
Cushingnoid facies whereas only 27% of those who did not 
have radiographic changes were Cushingnoid. 

Ischaemic necrosis has been reported to occur in SLE pa- 
tients not given steroids, but this is rare. Possible mechanisms 
for the SLE process causing ischaemic necrosis include 
vasculitiso), Raynaud's phenomenon°°[ and thrombosis related 
to the anti-phospholipid syndromes í. 

It may not be just steroids but rather several factors that 
act synergistically to produce ischaemic necrosis. For exam- 
ple, Raynaud's phenomenon appears to make SLE patients 
more prone to ischaemic necrosis and a lower mean dose of 
steroids may be required to produce this complications`[. 

Ischaemic necrosis is often painful. One study shows that 
85% of the patients arc symptomatic""[. Pain on motion and 
even at rest, with limitation in joint motion have been known 
to precede radiographic changes by several months to years. 

Interestingly, our local study found pain to be an insensi- 
tive index of ischaemic necrosis as 8 of the 12 patients with 
ischaemic necrosis were asymptomatic°[. 

X-rays are used in the diagnosis and staging of ischaemic 
necrosis. An easy scheme based on the criteria of Arlet and 
Ficat is as followstq: 

Stage I X-rays are normal, at most minimal osteopaenia 
Stage II Patchy osteoporosis and osteosclerosis often in 

a wedge-shaped area 
Stage III Crescent sign, translucent subcortical band ap- 

pearing as a fine line under and parallel to the 
articular cortex 

Stage IV Subchondral collapse with flattening of articu- 
lar surface of discrete discontinuity and subse- 
quent destruction of the joint. 

Clearly the use of X-rays alone will miss all the patients 
with Stage I disease. Other non-invasive imaging techniques 
have been tried. This includes isotope bone scanning with 
pertechnetate or sulphur colloid but there is a high incidence 
of false positive and false negative results""[. CT scan is avail- 
able and recently, Magnetic Resonance Imaging has been shown 
to be very useful in detecting early femoral head ischaemic 
necrosis"141. Of course although the newer techniques are more 
sensitive, it involves more radiation and is much more expen- 
sive. Once there is compromised blood flow, the process of 
ischaemic necrosis starts and usually progresses. The rate of 
progression is unpredictable. Some believe that if steroids can 
be stopped, the process can be halted. Hence it is very impor- 
tant to be able to diagnose ischaemic necrosis early and ster- 
oids stopped if possible. 

Management starts with increased awareness of the prob- 
lem, early diagnosis and conservative treatment. The results of 
the local study suggest that X-rays of the hips is an inexpen- 
sive, simple and useful screening test for diagnosis of asymp- 
tomatic ischaemic necrosis. Perhaps this should be routinely 

386 



done for patients who develop Cushingnoid facies while on 

glueocorticoids. For patients who have normal hip X-rays but 

complain of hip pain and in those in whom ischaemic bone 
necrosis is suspected, Magnetic Resonance Imaging is a far 

more sensitive yet non-invasive test. 

In patients who have been diagnosed to have ischaemic 
bone necrosis it is important to critically review the use of 
glucocorticoids. This should be stopped as soon as possible. 

Those with very mild disease may be quickly tapered off, 

those who need a little steroids may be given 
hydroxychloroquine which is very useful for mild lupus. Those 

who are more sick may need steroid sparing cytotoxic drugs 

like azathioprine or cyclophosphamide. It will be best to dis- 

continue the glucocorticoids completely but sometimes the pa- 

tient does require some steroids to control the symptoms of the 

disease. These patients who continue to take steroids are cer- 

tainly at risk for involvement of the other bones. They have to 

be told of this risk. It is indeed a fine balance between allow- 

ing untreated inflammation or risking the toxic side effects of 
any of the alternate drugs that we use to treat SLE. The patient 

has to be told all this. 
Treatment of the affected hips begins with non -weight bear- 

ing crutches for several months followed by partial weight 

bearing. Non -steroidal anti-inflammatory drugs (NSAID's) like 

Indomethacin 50 mg qds has been found to be useful. Often, 
high doses like this are required and we have to beware of the 

problem of NSAID induced nephropathy. Patients particularly 
at risk for NSAID nephropathy are those with renal impair- 

ment and hypertension, problems often seen in SLE patients 
requiring high dose steroids, the same patients at high risk for 

ischaemic necrosis of the bone. 
The orthopaedic surgeon should be consulted early. Con- 

- servative surgical treatment has been attempted in early 
ischaemic necrosis of the femoral head. This involves core 
decompression, a process whereby a core of bone is removed 
from the ischaemic head to reduce the intraosseous pressure. 
Results from a controlled study was very impressive and was 

best for Stage I diseasett'1. Other procedures include osteotomy 
to alter joint mechanics and reduce weight on the ischaemic 
femoral head. Cortical bone grafts have been used to provide 
support for the subcortical bone. But when the joint is very 

badly damaged resulting in very painful disability total hip 
replacement has been done. Results have been good in the 

short term. However total hip replacement is often delayed for 

as long as possible as the patients are much younger than the 

others requiring surgery. There is also an increased risk of 
post -operative complications. These includes infections, deep 

venous thrombosis, poor healing and loosening of the prosthe- 

sis due to associated steroids induced osteoporosis. 
In this issue of the Singapore Medical Journal, C K Low et 

al('n report that total hip replacement can be done fairly safely 

in SLE patients with painful disabling ischaemic necrosis of 

the hips. Follow up result at about four years was good. This is 

reassuring. We now look forward to more reports to tell us 

what to do in earlier cases, before the development of painful 

disability, like whether core decompression can be done suc- 

cessfully here. 
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