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Multifocal Proteus mirabilis osteomyelitis
requiring bilateral amputation in an HIVpositive patient
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We present a rare case of multifocal Proteus mirabilis osteomyelitis in an HIV-positive
patient. Despite the patient’s good immune status as assessed by her CD4 cell count and
the aggressive treatment, she eventually underwent bilateral above-knee amputations to
eradicate the infection. Multifocal Proteus mirabilis osteomyelitis can have an
unpredictable clinical course with a severe outcome in HIV-positive patients.

Osteomyelitis caused by infection with Proteus
mirabilis is rare.1-4 Its clinical course is unpredictable. To the best of our knowledge this is
the first report of multifocal Proteus mirabilis
osteomyelitis in an HIV carrier, as verified by
repetitive cultures. We discuss its aggressive,
but non-fatal clinical course.
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A 43-year-old woman presented with a painful
swelling in the anterior aspect of the proximal
third of her right tibia. She had been diagnosed
as being HIV-positive nine years earlier. She
had a history of intravenous (IV) drug abuse
and two suicide attempts, but to the best of our
knowledge had not been using IV drugs for the
previous five years. She had not experienced
any clinical manifestations of AIDS and her
CD4 count as measured by flow cytometry had
been steadily above 500 cells/mm3 since the
initial diagnosis. She had arbitrarily discontinued her antiretroviral medication four months
before her first admission to hospital, and,
despite medical advice, never resumed this. She
also took regular antidepressant medication
but no other drugs.
When seen she was walking with a limp, but
was afebrile and normotensive. There was an
abscess on the anterior aspect of the proximal
right tibia. As an emergency procedure the
abscess was incised and drained; it was found
to communicate with the adjacent knee. Both
the abscess cavity and knee were thoroughly
debrided and irrigated. Cultures were
obtained, which revealed infection with Proteus mirabilis. She received four intravenous
injections of 500 mg Imipenem (Mercu & Co
Ltd, Rayway, New Jersey) after the culturesensitivity results, according to the sensitivity
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results and remained in hospital. There was
temporary relief of symptoms.
The erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) levels were elevated. Urine samples were negative for a subclinical Proteus mirabilis infection. Plain
radiography and MRI of both knees revealed
diffuse osteomyelitis of both tibiae and femora
(Figs 1 and 2).
Ten days post-operatively the symptoms
became more severe. She became febrile and
complained of poorly localised pain throughout the right leg. On examination, there was
redness and swelling over her right knee. A
second debridement and drainage was performed. There was relief from pain and the
fever subsided. Staged definite treatment was
planned to eradicate the infection while saving
the limb. Through an extended anteromedial
parapatellar approach a thorough debridement was performed with excision of the entire
knee. The distal femur and the tibial plateau
were divided back to macroscopically viable,
bleeding bone. The extensor mechanism was
retained. A polymethylmethacrylate cement
spacer mixed with gentamycin and Imipenem
was inserted to maintain limb length (Fig. 3).
The micro-organism was sensitive to both antibiotics according to the initial results. Again,
cultures taken in theatre isolated Proteus mirabilis.
She remained in hospital receiving IV Imipenem. During the early post-operative period
her symptoms subsided and there was no evidence of wound infection.
A week later, her symptoms again worsened.
She became febrile and complained of severe
pain which was difficult to control even with
the administration of opioids. Aspiration of
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Fig. 3a
Fig. 1a

Fig. 3b

Fig. 1b

a) Plain anteroposterior and b) plain lateral radiographs of the symptomatic right knee showing destructive lytic lesions in the lower femur
and upper tibia.

Post-operative radiographs of the right knee after excision of the joint
and implantation of a cement spacer.

would not consent to an open debridement in an attempt to
salvage the limb and firmly requested above-knee amputation. At operation complete destruction of the knee was evident. Again, cultures isolated Proteus mirabilis. The postoperative course was uneventful. The stump healed well
and the patient has remained free from symptoms for the
last two years.

Discussion

Fig. 2
Bilateral MRI showing extensive
involvement of both tibiae and
femora.

the affected area drained pus. In view of this it was decided
to perform an above-knee amputation. At operation, pus
and necrotic tissue were found at the previous site of exploration. No antibiotics were introduced into the medullary
canal. The short stump was closed in layers above a Penrose
drain (Sherwood Medical, Tullamore, Ireland). The cultures again confirmed Proteus mirabilis. Post-operatively,
she reported considerable relief from pain. The stump
healed without further complications. She was finally discharged on intramuscular (IM) Aztreonam (ER Squibb &
Sons Inc., New Brunswick, New Jersey) 1 g, three times day
for three weeks after 46 days of hospital stay, and a total of
44 days of IV Imipenem. She was able to walk using an
above-knee orthosis.
The infection remained quiescent for over a year and the
ESR and CRP levels returned to normal, but 14 months
later she was re-admitted complaining of severe pain in her
left knee. A fluctuant local swelling and marked redness were
noted. The CD4 count was again above 500 cells/mm3. She

Osteomyelitis caused by infection with Proteus mirabilis is
rare, especially in adults.1-4 The most common pathogen
causing osteomyelitis in HIV carriers, as in the general population, is Staphylococcus aureus.5,6 The only report referring to osteomyelitis caused by Proteus mirabilis in an HIVpositive patient is by Bahebeck et al.7 In their large series of
31 musculoskeletal infections in HIV-positive patients, Proteus mirabilis was the responsible organism in six. One case
involved osteomyelitis of the femur and there was one each
of septic arthritis of the knee and ankle. The remaining
three cases were not documented in detail. The authors
reported good immediate results at three months with no
recurrence at one year. We did not experience such a good
clinical outcome.
The musculoskeletal manifestations of HIV infection affect
up to 60% of infected patients.8 There is a wide spectrum of
musculoskeletal conditions in these patients including myopathies, neoplastic conditions, inflammatory arthropathies and
skeletal infections.6,9-11 However, chronic pyogenic osteomyelitis does not seem to be more common in HIV carriers
than in seronegative individuals.5,7,11,12 However, it still represents one of the most serious disorders observed in HIV-positive patients, with a mortality rate of over 20%.5,11 A history
of IV drug abuse, as in our patient, is a further well-known
risk factor for osteomyelitis.6,11 The clinical outcome correlated with the patient’s immune status, as assessed by the
CD4 count in the peripheral blood.7,13
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In our patient, the immune status at the time of infection
remained satisfactory. Its evaluation was based on the CD4
count by flow cytometry6-7,11,14,15 and such patients are classified as non-, mildly, or severely immunosupressed based on
a count of over 500 cells/mm3, between 200 cells/mm3 and
500 cells/mm3, or less than 200 cells/mm3 per ml, respectively.
However, our patient had discontinued her antiretroviral
medication for four months before the clinical onset of the
infection. The multifocal localisation of the infection suggested haematogenous spread but cultures of both blood or
urine failed to isolate Proteus mirabilis.
In our patient, the infection had an indolent course for an
unknown period of time. The mechanism of inoculation
remained unclear. No clear explanation can be given for the
multifocal localisation and the extensive bone destruction.
Previous reports have also mentioned marked bony
destruction in cases of Proteus mirabilis osteomyelitis of the
spine and the head of the humerus,3,16 with local secretion
of urease by the bacterium as a possible mechanism.
Our case indicates that in multifocal Proteus mirabilis
osteomyelitis in HIV-positive patients, aggressive treatment
offers the best option for a satisfactory outcome given the
high mortality and morbidity of the disease.
No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article.
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