brief report

Pseudomonas Osteomyelitis Secondary
to Puncture Wound of the Foot

Joseph J. Gallo, MD
New Haven, West Virginia

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.15 Certainly the puncture wound of
the foot, most often caused by a nail, iscommonly 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 8to 15 percent of puncture wounds
ofthe 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.l2 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
ascontributing to the emergence ofthis organism,1415even
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 ofthe 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 ofthe 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,1) in most cases there is an antecedent puncture
wound of the foot.1820 The clinical course is character-
istic.7813-1618-25 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.1323

Some investigators have been able to culture Pseudo-
monas from the inner sole of the sneakers worn at the
time of the injury.1415 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 sneakers® or the inter-
digital skin.z526 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.827-28Foreign bodies, such as bits
of the sock within the wound, should be sought and re-
moved.852 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.815%5 If the patient
returns with infection, antibiotics may be prescribed, di-
rected against the gram-positive skin bacteria, Staphylo-
coccus and Streptococcus.51fthe 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.155

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.30-3%

The sequelae of Pseudomonas osteomyelitis are not in-
significant, and include premature closure ofgrowth plates,
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destruction of joints, and chronically draining sinus
tracts.6131623 Thus, Pseudomonas osteomyelitis should ke
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.

References

1. Behrman RE, Vaughan VC, Nelson WE (eds.): Nelson Textbook
of Pediatrics, ed 13. Philadelphia, WB Saunders, 1987
2. Taylor RB (ed): Family Medicine: Principles and Practice, ed 2
New York, Springer-Verlag, 1983
3. Aronoff SC, Scoles PV: Treatment of childhood skeletal infections.
Pediatr Clin North Am 1983; 30:271-280
4. Mandell GL, Douglas RG, Bennett JE (eds): Principles and Practice
of Infectious Diseases. New York, John Wiley & Sons, 1979
5. Waldvogel FA: Osteomyelitis: The pastdecade. New Engl J Med
1980; 303:360-370
6. Riley HD: Puncture wounds of the foot: Their importance and
potential for complications. J Okla State Med Assoc 1984,
77:3-6
7. Higham M: Infection in a puncture wound after it “ healed.” Hosp
Pract 1983; 18:47-50
8. Fitzgerald RH, Cowan JDE: Puncture wounds of the foot. Orthop
Clin North Am 1975; 6:965-972
9. Houston AN, Roy WA, Faust RA, et al: Tetanus prophylaxis in
the treatment of puncture wounds of patients in the Deep South.
J Trauma 1962; 2:439-450
10. Dich V, Nelson JD, Haltalin KC: Osteomyelitis in infants and chil-
dren: A review of 163 cases. Am J Dis Child 1975; 129:1273-
1278
11. Nade S: Acute hematogenous osteomyelitis in infancy and child-
hood. J Bone Joint Surg 1983; 65-B:109-119
12. Givner LB, Luddy RE, Schwartz AD: Etiology of osteomyelitis in
patients with major sickle hemoglobinopathies. J Pediatr 1981;
99:411-413
13. Johanson PH: Pseudomonas infections of the foot following
puncture wounds. JAMA 1968; 204:170-172
14. Jacobs NM, Rice TW: Puncture wound osteomyelitis, letter. J
Pediatr 1985; 107:645
15. Fisher MC, Goldsmith JF, Gilligan PH: Sneakers as a source of
Pseudomonas aeruginosa in children with osteomyelitis following
puncture wounds. J Pediatr 1985; 106:607-609
16. Riegler HF, Routson GW: Complications of deep puncture wounds
of the foot. J Trauma 1979; 19:18-22
17. Holzman RS, Bishko F: Osteomyelitis in heroin addicts. Ann Intern
Med 1971; 75:693-696
18. Brand RA, Black H: Pseudomonas osteomyelitis following punc-
ture wounds in children. J Bone Joint Surg 1974; 56-A:1637-
1642
19. Elliott SJ, Aronoff SC: Clinical presentation and management of
Pseudomonas osteomyelitis. Clin Pediatr 1985; 24:566-570
20. Jacobs RF, Adelman L, Sack CM, et al: Management of Pseu-
domonas osteochondritis complicating puncture wounds of the
foot. Pediatrics 1982; 69:432-435
21. Minnefor AB, Olson MI, Carver DH: Pseudomonas osteomyelitis
following puncture wounds of the foot. Pediatrics 1971; 47:598-
601
22. Hagler DJ: Pseudomonas osteomyelitis: Puncture wounds of the
feet, letter. Pediatrics 1971; 48:672-673
23. Chusid MJ, Jacobs WM, Sty JR: Pseudomonas arthritis following
puncture wounds of the foot. J Pediatr 1979; 94:429-431

THE JOURNAL OF FAMILY PRACTICE, VOL. 27, NO. 5, 1988



B u S p cir (buspironeHCI)

Relerences:1. Newton RE, e(a/ Areviewol the side effect profile of buspirone. 1986 80(3B) 17-21 2. MoskowilzH
and Smiley A: Effects of i I pi mon driving-related skills performance.,/ClinftycW-
alry 1982:43(12,Sec 2):45-55 3. Lader M: Assessing the potenlial tor buspirone dependence or abuse and ellects ol its with-
drawal- AmJ Med 1987;82(5A):20-26.

Contraindications: Hypersensitivity to buspirone.

Warnings: The administration ol BuSpar to a patient taking a monoamine oxidase inhibitor
(MAOI) may pose a hazard. Since blood pressure has become elevated when BuSpar was administered
concomitantly with an MAOI, such concomitant use is not recommended. BuSpar should not be employed in
lieu ol appropriate antipsychotic treatment.

Precautions: General—interference with cognitive andmotorperformance: Although buspirone is less
sedating than other anxiolytics and does not produce significant functional impairment, its CNS effectsina
given patient may not be predictable; therefore, patients should be cautioned about operating an automobile
or using complex machinery until they are reasonably certain that buspirone does not affect them adversely.
Although buspirone has not been shown to increase alcohol-induced impairment in motor and mental per-
formance, it is prudent to avoid concomitant use with alcohol.

Potential lor withdrawal reactions in sedativelhypnotic/anxiolytic drug dependent patients: Because bus-
pirone will nol block the withdrawal syndrome often seen with cessation of therapy with benzodiazepines and
other common sedative/hypnolic drugs, before starting buspirone withdraw patients gradually from their
prior treatment, especially those who used a CNS depressant chronically. Rebound or withdrawal symptoms
may occur over varying time periods, depending in part on the type of drug and its elimination half-life. The
withdrawal syndrome can appear as any combination of irritability, anxiety, agitation, insomnia, tremor, ab-
dominal cramps, muscle cramps, vomiting, sweating, flu-like symptoms without fever, and occasionally,
even as seizures.

Possible concerns related to buspirone's binding to dopamine receptors: Because buspirone can bind to
central dopamine receptors, a question has been raised about its potenlial to cause acute and chronic
changes in dopamine mediated neurological function (e.g., dystonia, pseudoparkinsonism, akathisia, and
tardive dyskinesia). Clinical experience in controlled trials has failed to identify any significant neuroleptic-
like activity; however a syndrome of restlessness, appearing shortly after initiation of treatment, has been
reported; thelsyndrome may be due to increased central noradrenergic activity or may be attributable to
dopaminergic effects (ie, represent akathisia).

Information lor Patients—Patients should be instructed to inform their physician about any medica-
tions, prescription or non-prescription, alcohol or drugs they are now taking or plan to take during treatment
with buspirone; to inform their physician if they are pregnant, are planning to become pregnant, or become
pregnant while taking buspirone; to inform their physician if they are breast feeding; and not to drive a car or
operate potentially dangerous machinery until they experience how this medication affects them.

Drug Interactions—Concomitant use with other CNS active drugs should be approached with caution
(see Warnings). Concomitant use with trazodone may have caused 3- to 6-fold elevations on SGPT (ALT) in
afew patients. Buspirone does not displace tightly bound drugs like phenytoin, propranolol, and warfarin
from serum proteins, but may displace less firmly bound drugs like digoxin.

Carcinogenesis, Mutagenesis, Impairment ol Fertility—No evidence of carcinogenic potential
was observed in rats or mice; buspirone did not induce point mutations, not was DNA damage observed;
chromosomal aberrations or abnormalities did not occur.

Pregnancy: Teratogenic Ellects—Pregnancy Category B: Should be used during pregnancy only if
clearly needed.

Nursing Mothers—Administration to nursing women should be avoided it clinically possible.
Pediatric Use—The safety and effectiveness have not been determined in individuals below18 years of age.
Use in the Elderly—No unusual, adverse, age-related phenomena have been identilied in elderly patients
receiving a total, modal daily dose of 15 mg.

Use in Patients with Impaired Hepatic or Renal Function—Since buspirone is metabolized by the
liver and excreted by the kidneys, it is not recommended in severe hepatic or renal impairment.

Adverse Reactions (See also Precautions): Commonly Observed—the more commonly ob-
served untoward events include dizziness, nausea, headache, nervousness, lightheadedness, and excitement.
Associated with Discontinuation ot Treatment—the more common events causing discontinuation
included: central nervous system disturbances (3.4%), primarily dizziness, insomnia, nervousness, drows-
iness, lightheaded feeling; gastrointestinal disturbances.(1.2%), primarily nausea; miscellaneous distur-
bances (1.1%), primarily headache and fatigue. In addition, 3.4% of patients had multiple complaints, none
ot which could be characterized as primary.

Incidence in Controlled Clinical Trials—Adverse events reported by 1% or more of 477 patients who
received buspirone in four-week, controlled trials: Cardiovascular: Tachycardia/palpitations1%. CNS: Diz-
ziness 12%, drowsiness 10%, nervousness 5%, insomnia 3%, lightheadedness 3%, decreased concentra-
tion 2%, excitement 2%, anger/hostility 2%, confusion 2%, depression 2%. EENT: Blurred vision 2%.
Gastrointestinal: Nausea 8%, dry mouth 3%, abdominal/gastric distress 2%, diarrhea 2%, constipation1%,
vomiting 1%. Musculoskeletal: Musculoskeletalaches/pains1%. Weuro/og/ca/.Numbness 2%, paresthesia
1%, incoordination 1%, tremor 1%. Skin: Skin rash 1%. Miscellaneous: Headache 6%, fatigue 4%, weak-
ness 2%, sweating/clamminess 1%.

OtherEvents Observed During the Entire Pre-marketing Evaluation—the relative frequency of
all other undesirable events reasonably associated with the use of buspirone in approximately 3000 subjects
who took multiple doses of the drug under well-controlled, open, and uncontrolled conditions is defined as
follows: Frequent are those occurring in at least 1/100 patients; infrequent are those occurring in /100 to
1/1000 patients; and rare are those occurring in less than 1/1000 patients. Cardiovascular-heguenl: non-
specific chest pain; infrequent: syncope, hypotension, hypertension; rare: cerebrovascular accident, conges-
tive heart failure, myocardial infarction, cardiomyopathy, bradycardia. Central Nervous SysTem—requent:
dream disturbances; infrequent: depersonalization, dysphoria, noise intolerance) euphoria, akathisia, tear-
fulness, loss of interest, disassociative reaction, hallucinations, suicidal ideation, seizures; rare: feelings ot
claustrophobia, cold intolerance, stupor, slurred speech, psychosis. fFA/F—frequent: tinnitus, sore throat,
nasal congestion; infrequent: rednessand itching ofthe eyes, altered taste, altered smell, conjunctivitis; rare:
inner ear abnormality, eye pain, photophobia, pressure on eyes. Endocrine-rare: galactorrhea, thyroid ab-
normality. Gastrointestinal—infrequent: flatulence, anorexia, increased appetite, salivation, irritable colon,
rectal bleeding; rare: burning of the tongue. Genitourinary-infrequent: urinary frequency, urinary hesitancy,
menstrual irregularity and spotting, dysuria; rare: amenorrhea, pelvic inflammatory disease, enuresis, noc-
turia. Musculoskeletal—infrequent: muscle cramps, muscle spasms, rigid/stiff muscles, arthralgias. Neu-
rological-infrequent: involuntary movements, slowed reaction time; rare: muscle weakness. Respiratory-
infrequent: hyperventilation, shortness of breath, chest congestion; rare: epistaxis. Sexual Function-
infrequent: decreased or increased libido; rare: delayed ejaculation, impotence. SA/n—infrequent: edema,
pruritus, flushing, easy bruising, hair loss, dry skin, facial edema, blisters; rare: acne, thinning of nails. Clin-
ical Z.sdora/oo'—infrequent: increases in hepatic aminotransferases (SGOT SGPT); rare: eosinophilia, leu-
kopenia, thrombocytopenia. Miscellaneous—infrequent: weight gain, fever, roaring sensation in the head,
weight loss, malaise; rare: alcohol abuse, bleeding disturbance, loss of voice, hiccoughs.

Drug Abuse and Dependence: Controlled Substance Class—Not a controlled substance.
Physical and Psychological Dependence—Buspirone has shown no potential for abuse or diversion
and there is no evidence that it causes tolerance, or either physical or psychological dependence. However,
since it is difficult to predict trom experiments the extent to which a CNS active drug will be misused, di-
verted, and/or abused once marketed, physicians should carefully evaluate patients for a history of drug
abuse and follow such patients closely, observing them for signs of buspirone misuse or abuse (e.g., devel-
opment of tolerance, incrementation ot dose, drug-seeking behavior).

Overdosage: Signs and Symptoms—Atdoses approaching 375 mg/day the following symptoms were
observed: nausea, vomiting, dizziness, drowsiness, miosis, and gastric distress. No deaths have been re-
ported in humans either with deliberate or accidental overdosage.

Recommended Overdose Treatment—General symptomatic and supportive measures should be
used along with immediate gastric lavage. No specific antidote is known and dialyzability of buspirone has
not been determined.

For complete details, see Prescribing Information or consultyour Mead Johnson Pharmaceuticals Repre-
sentative.
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