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P seudomonas osteomyelitis as a complication of 
puncture wound of the foot has not been emphasized 

in the family practice literature, and, indeed, has only 
recently received any attention as a clinical entity. Major 
texts and reviews give cursory attention to the topic if it 
is mentioned at all.1 5 Certainly the puncture wound of 
the foot, most often caused by a nail, is commonly treated 
in the offices of family physicians and pediatricians. The 
patient, most often a child, is brought to the office for a 
tetanus shot, and the injury is frequently overlooked. More 
widespread awareness of Pseudomonas osteomyelitis as a 
complication of puncture wounds, however, with its char
acteristic clinical features, should facilitate early recog
nition and minimize morbidity.

It is estimated that 8 to 15 percent of puncture wounds 
of the foot become infected, resulting in cellulitis, abscess, 
deep soft tissue infection, or osteomyelitis.6' 9 Staphylo
coccus is commonly isolated in cases of osteomyelitis in 
children,1011 although other organisms are associated with 
specific situations, such as Salmonella osteomyelitis in pa
tients with hemoglobinopathies.12 Pseudomonas aerugi
nosa isolated in cases of osteomyelitis secondary to punc
ture wound of the foot was first described in 1968 by 
Johanson.13

Subsequent reports have implicated the child’s sneakers 
as contributing to the emergence of this organism,1415 even 
dubbing the complication “sneaker osteomyelitis” to em
phasize the sneaker as a frequent concomitant of the 
injury7; however, Pseudomonas osteomyelitis can occur 
following a puncture wound in bare feet as well.16

CASE REPORT

The patient, a healthy 11-year-old boy, stepped on a nail 
while wearing sneakers. The puncture wound in the ball 
of the right foot was treated at home with soaks and an
tibacterial ointment for one week. The puncture site be-
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came red and swollen, and the patient was unable to put 
weight on the right foot. He presented to the emergency 
room, where a diagnosis of cellulitis was made. The patient 
was given a tetanus shot and was sent home on oral pen
icillin. He returned several days later, and because the 
puncture site was still tender and erythematous, the an
tibiotic was changed to oral cephalexin. Findings on an 
x-ray examination of the foot were normal. The infection 
at the puncture site did not respond to the new antibiotic, 
and the boy was admitted to the hospital for parenteral 
therapy of presumed cellulitis.

At admission to the hospital, approximately 16 days 
after the initial injury, the puncture site was erythematous 
and swollen, and the medial aspect of the foot began to 
show signs of an erythematous streak. Lymphadenopathy 
was absent. The patient was afebrile and had a normal 
white cell count. Intravenous oxacillin and cefazolin was 
instituted for treatment of cellulitis. The lesion markedly 
improved, but six days later began again to develop signs 
of infection. Osteomyelitis was revealed by repeat x-ray 
films, showing bony erosion in the head of the first meta
tarsal of the right foot, as well as by an elevated erythrocyte 
sedimentation rate of 52 mm/h. The diagnosis of osteo
myelitis was confirmed by bone scan.

The metatarsal lesion was explored and debrided in 
surgery. The antibiotic regimen was changed to ticarcillin 
and gentamicin to cover Pseudomonas. Gram stain of pu
rulent material from the lesion revealed sheets of white 
cells, but no organisms. Pure Pseudomonas subsequently 
grew from culture.

The patient was treated for six weeks with parenteral 
ticarcillin and gentamicin. The pain, swelling, erythema, 
and tenderness resolved, and the erythrocyte sedimenta
tion rate at discharge was 23 mm/h. Throughout the hos
pitalization the patient remained afebrile with a normal 
white cell count. Two years after his initial injury, the 
patient is well.

DISCUSSION

This case illustrates the characteristic clinical features of 
Pseudomonas osteomyelitis, including the lack of signs of
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systemic illness (such as fever and leukocytosis), treatment 
for cellulitis with multiple antibiotics (resulting in apparent 
recovery), and a puncture wound of the foot from a nail 
while wearing sneakers.

Although Pseudomonas osteomyelitis occurs in some 
unusual circumstances (for example, as a result of heroin 
abuse,17) in most cases there is an antecedent puncture 
wound of the foot.18-20 The clinical course is character
istic.7-813-1618-25 The patient who has stepped on a nail 
presents some days later with infection at the site of the 
injury and is treated with an antibiotic. The infection ini
tially seems to resolve, but the patient returns with an 
apparent cellulitis and is frequently treated with another 
antibiotic. Fever, lymphadenopathy, and leukocytosis are 
absent. The diagnosis finally comes to light many weeks 
after the initial injury, when an x-ray examination of the 
foot reveals osteomyelitic changes and the erythrocyte 
sedimentation rate is elevated. Gram stain of material 
from the affected bone may not reveal any organisms.13-23

Some investigators have been able to culture Pseudo
monas from the inner sole of the sneakers worn at the 
time of the injury.14-15 It has been hypothesized that the 
spongy inner layer becomes wet with use and acts as a 
medium for bacterial growth; the foot then is inoculated 
when the nail punctures the sneaker.15 Others have sug
gested that the sneaker is merely contaminated by drainage 
from the puncture wound.19 Pseudomonas is not usually 
cultured from the surface of the sneakers26 or the inter
digital skin.25-26 In any case, children are certainly likely 
to be wearing sneakers in play situations in which a child 
would be at risk for stepping on a nail.

Puncture wounds should be cleaned with an iodophor 
and explored thoroughly.8-27-28 Foreign bodies, such as bits 
of the sock within the wound, should be sought and re
moved.8-25-29 Patients given antibiotics on the day of the 
injury (which may promote the growth of gram-negative 
bacteria) fare no better than those simply instructed to 
return should signs of infection appear.8-15-25 If the patient 
returns with infection, antibiotics may be prescribed, di
rected against the gram-positive skin bacteria, Staphylo
coccus and Streptococcus.15 If the infection fails to resolve 
after several days, however, osteomyelitis should be con
sidered even in the face of a dearth of systemic symptoms 
and a normal white cell count. It may be possible to recover 
Pseudomonas by injecting nonbacteriostatic saline into 
the puncture site, aspirating the fluid, and sending the 
aspirated material for culture.15-25

Once the diagnosis of Pseudomonas osteomyelitis is es
tablished, extended parenteral anti-Pseudomonas therapy 
would seem warranted, although a shorter (two-week) 
course of antibiotics has been reported.20 Newer oral and 
parenteral agents active against Pseudomonas may be ef
fective in the treatment of osteomyelitis, but there is less 
experience using these drugs.30-35

The sequelae of Pseudomonas osteomyelitis are not in
significant, and include premature closure of growth plates,

destruction of joints, and chronically draining sinus 
tracts.6-13-16-23 Thus, Pseudomonas osteomyelitis should be 
considered early in the differential diagnosis when “cel
lulitis” following a puncture wound of the foot does not 
promptly resolve. The puncture wound of the foot needs 
to be treated with respect. Careful follow-up of this com
mon and seemingly innocuous wound is imperative.
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