
History and Examination

You received a referral from a chest physician who has been dealing with 
the respiratory sequelae of the SARS virus in a 32-year-old lady, Mrs 
Smith, who complained of dyspnea and diffuse musculo-skeletal aches 
and pains, which are most severe around the left knee. Mrs Smith con-
tracted the SARS virus 1 year ago while in Asia, had severe pneumonitis 
that responded to high-dose steroids. There was bilateral hip and knee 
pain during her stay in the acute medical ward, and MRI of both hips 
and knees only revealed “non-specific subchondral anomalies” of both 
knees, but no mention of avascular necrotic patches at the femoral head 
or around the knees was made. Repeat MRI of both knees were done last 
month when she flew back to the USA in view of increasing symptoms 
of the left knee and showed segmental AVN at the left femoral condyle. 
What is your plan for management?

Discussion

Introduction
The SARS epidemic in 2003 resulted in more than 8,400 SARS cases and 
approximately 800 deaths worldwide. Existing in non-identified animal 
reservoirs, SARS-CoV continues to represent a threat to humans al-
though more than 4 years have passed since a large outbreak of SARS, 
and no new cases have been reported. However, we cannot exclude the 
possibility of a re-emergence of SARS. It is hence necessary to under-
stand the biology of the SARS-CoV to deal adequately with the next 
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outbreak whenever it happens, including orthopedic aspects as practic-
ing orthopedic surgeons. 

The complete genetic sequence of the SARS virus is now available. 
The sequence has also been BLASTed. There are some groups who have 
asked whether the SARS virus was the result of genetic engineering, but 
this is pure conjecture at best pending further investigation; however, if 
recombination played a role in the origin of the SARS virus, this would 
theoretically show up in its sequence.

RT-PCR is a quick, easy, and convenient way to detect the virus. RT-
PCR involves real-time reverse transcription-polymer chain reaction as-
says. 

The SARS-CoV represents a novel coronavirus with a large (approxi-
mately 30,000 nucleotides) positive-sense, single-stranded RNA con-
taining 14 functional open reading frames (ORFs) of which two large 
ORFs constitute the replicase gene that encodes proteins required for 
viral RNA syntheses. The remaining 12 ORFs encode the four structural 
proteins: spike, membrane, nucleocapsid, and envelope; and eight acces-
sory proteins. The viral genome and its expression within the host cell 
undergo extensive translational and enzymatic processing to form the 
4 structural, 8 accessory and 16 non-structural proteins (Satija and Lal, 
Ann N Y Acad Sci, 2007).

Common Orthopedic symptoms after saRs
 Fibromyalgia-like symptoms (Tian et al., Chin Med J, 2006). 
 Joint pain was common after SARS infection, but was not a useful 
clinical indicator of osteonecrosis (Radiology, 2005).
 PFJ (patello-femoral joint) symptoms are not uncommon.
 Non-specific generalized numbness and weakness are present. 
 Besides pain in the joint, bone pain is also very common and in some 
patients is rather persistent and of a dull, nagging nature. Associated 
MRI and X-ray changes are not always present, although not uncom-
monly, MRI reports carry comments like “non-specific marrow and/
or subchondral changes”.
 Avascular necrosis: commonly of the hip, but occasionally around 
the knee as in this lady (Fig. 28). AVN may be due to the high doses 
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of steroids, but some believe the virus itself may predispose to AVN 
changes, although this is not yet proven beyond doubt.

Radiological assessment
In a recent study from Hong Kong, although 53% out of a total of 254 
patients had recent onset of large joint pain, 211 out of 264 painful 
joints (80%) were not associated with abnormality on MR images. MR 
images in 12 out of 254 patients (5%) showed evidence of “subchon-
dral osteonecrosis” in the proximal femur (n=9), distal femur (n=2), 
and proximal and distal femora and proximal tibiae (n=1). Additional 
non-specific subchondral and “intramedullary bone marrow abnormal-
ities” were present in 77 out of 254 patients (30%; Griffith et al., Radiol-
ogy, 2005).

Fig. 28  Sagittal cut MRI showing 
avascular necrosis changes in the left 
distal femur
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Relation Between steroid Dose and aVN
 Results of multiple logistic regression analysis confirmed cumulative 
prednisolone-equivalent dose to be the most important risk factor 
for osteonecrosis. 
 The risk of osteonecrosis was 0.6% for patients receiving a less than 
3 g and 13% for patients receiving a more than 3 g prednisolone-
equivalent dose (Radiology, 2005).

Management
 Prevention: Recently, researchers attempted identification of essen-
tial genes as a strategy to select a SARS candidate vaccine using a 
SARS-CoV infectious cDNA (Almazain et al., Adv Exp Med Biol, 
2006), and a separate group claimed success in inducing high levels 
of neutralizing antibodies in monkeys (Qin et al., Vaccine, 2006). 
Whichever method is used, the vaccine should be able to induce im-
mune responses specific to SARS CoV. 
 Sharing of epidemiological data and maintaining the GenBank nu-
cleic acid sequence database (nucleic acid research, 2004) is most 
important.
 Acute and prompt management of the acute respiratory failure not 
infrequently with ventilator support is required.
 AVN management: is along conventional lines as described by a 
companion textbook by the author. It is unresolved whether each 
and every AVN cases post-SARS are necessarily due to steroids, since 
there are some researchers who suspect that AVN might sometimes 
be caused by the SARS virus itself. 

Present Case scenario
Surgery in the form of decompression was offered but declined by Mrs 
Smith. You resorted to the use of pulsed electromagnetic field therapy 
with some degree of success. Furthermore, Mrs Smith was seen by the 
psychiatrist of the multi-disciplinary team and treated for depression. 
You scheduled Mrs Smith for periodic radiographic checks lest there is 
bony collapse, as a result of creeping substitution; a follow-up MRI was 
also booked, scheduled to be performed half a year later. 
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a Final Word on Pulsed Electromagnetic Fields

Nature of Pulsed Electromagnetic Fields
These are devices that produce low energy (much lower than short-wave 
diathermy) and time-varying magnetic fields, usually for the purpose of 
achieving bone healing effects and mainly act on bones; its use in avas-
cular necrosis of the bone has long been reported (Clin Orthop Relat 
Res, 1989).

Application
These devices have been used mainly in treating non-unions and osteo-
necrosis. They are applied daily for a few hours each session. The degree 
of magnetic field strength produced is 1.000–2.000 Gauss.

Examples of Clinical Usage
 Non-unions (Calcif Tissue Int, 1991; Foot Ankle Int, 2004; Clin Or-
thop Relat Res, 2001)
 Osteonecrosis and Perthes (J Prosthet Orthot, 1997)

Learning Point

 Joint pain in a SARS patient does not necessarily point to 
AVN.
 Non-specific MRI abnormality like “marrow and subchondral 
signal changes” are much more common than frank AVN.
 Whether AVN cases post-SARS are all the result of high-dose 
steroids or whether some are due to the virus itself is an as yet 
unresolved issue. 
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