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I n May 1983, a 10-year-old boy wearing sneakers 
stepped on a nail while playing in a rural part of Al­

abama. The following day he was seen in the outpatient 
clinic, and inspection revealed a small, nonpurulent, non- 
erythematous puncture wound on the lateral forefoot, with 
no swelling or foreign or necrotic material. An x-ray film 
showed no bony or soft tissue abnormality. He received a 
tetanus shot, instructions for local wound care, and a pre­
scription for penicillin. The wound was not probed. Five 
days later he returned with redness, swelling, and pain in 
the forefoot. No purulent material was present at the 
puncture wound site, the white cell count was 11.4 X 109/ 
L (11.4 X 103/^L), and his temperature was 37.8 °C (100 
°F). He was admitted to the hospital, blood cultures and 
a subcutaneous culture of the wound were obtained, and 
intravenous nafcillin was started for a diagnosis of cellu­
litis.

All cultures from admission showed no growth, and 
findings on an x-ray film of the foot were normal. Over 
the next three days the boy showed gradual, though not 
complete, improvement. The findings on a foot x-ray ex­
amination were again normal. Sedimentation rate was 91 
mm/h. An orthopedic consultant saw the patient and 
added tobramycin. On the 15th day after injury, results 
of an x-ray examination, a bone scan, and a computed 
tomographic scan of the foot were normal. Persistence of 
symptoms necessitated surgical exploration of the foot, 
revealing a loculated abscess with a small area of osteo­
myelitis of the fourth metatarsal. Cultures of the abscess 
and bone showed a light growth of Pseudomonas aerugi­
nosa. In the succeeding six months the patient underwent 
two more hospitalizations and a right cuboidectomy. Five 
years after the injury he has no residual problems and is 
able to run, play baseball, and lift weights.
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DISCUSSION

Osteomyelitis following nail puncture wounds to the foot 
is difficult to diagnose because the clinical presentation is 
quite different from that seen with osteomyelitis of he­
matogenous origin, the usual osteomyelitis of childhood. 
A patient appears to recover from the injury and is 
asymptomatic for a variable period, usually 7 to 10 days, 
although it can be as long as eight years.1 Subsequently, 
signs of local inflammation with minimal systemic toxicity 
develop. The leukocyte count may be normal or mildly 
elevated, and the sedimentation rate may or may not be 
abnormal.

In a retrospective study of 887 children presenting with 
puncture wounds of the foot,2 14.9 percent eventually de­
veloped cellulitis or abscess. Gram-positive organisms, es­
pecially penicillin-resistant Staphylococcus aureus, S 
epidermidis, and a-hemolytic streptococcus, were pre­
dominant. Most of these infections responded to soaking, 
elevation, rest, and antimicrobial therapy. Osteomyelitis 
developed in 1.8 percent of the 887 patients, with a mean 
interval between injury and diagnosis of 1.6 weeks. If the 
patients with osteomyelitis who were referrals from other 
hospitals are excluded, the incidence of osteomyelitis de­
veloping after a puncture wound of the foot is 0.6 percent.

Pseudomonas is a strictly aerobic, gram-negative bacil­
lus found in moist areas, including soil, swimming pools, 
whirlpools, hot tubs, contact lens solution, disinfectants 
(eg, hexachlorophene), sinks, and distilled water. Because 
of its absolute requirement for oxygen, it is an organism 
of low virulence, rarely causing problems without a dis­
ruption of a person’s normal defenses (eg, a break in the 
skin, burns, catheters) or a dysfunction of the immune 
system.3 Various sources for the origin of the infecting 
organism have been proposed, including the skin, the 
sneakers, the nail, the soaking solution, and distant sites 
by means of hematogenous seeding. Out of 370 moist cot­
ton-swab cultures from various sites, including the feet 
and shoes of children and of metal nails collected from 
the ground, P aeruginosa was isolated only once, from the 
interdigital space of a child wearing sneakers.4 Cultures
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from various parts of sneakers of children with docu­
mented Pseudomonas osteomyelitis found the organism 
in the spongy inner sole. No Pseudomonas was recovered 
from new sneakers.5 Thus, it is probable that the spongy 
inner soles of sneakers are the source of Pseudomonas in 
complicated puncture wound cases rather than the skin 
or the nail. Theoretically, hematogenous seeding to the 
injured area from colonized areas is possible. Rates of 
Pseudomonas colonization range from 2.6 to 24 percent 
in the stool, 0 to 6.6 percent in the throat, and 0 to 3.3 
percent in the nose. These rates may exceed 50 percent 
in persons treated with antibiotics.6

Initial management of a puncture wound involves 
cleansing with iodophor, debriding dead skin, unroofing 
the site to prevent premature closure of the wound, and 
gentle, sterile probing of the wound for foreign bodies.2 
An x-ray film should be obtained to look for radiopaque 
foreign bodies.7 Tetanus prophylaxis is needed if more than 
five years have passed since the previous immunization. 
Rest, elevation, and daily soaking of the foot are also rec­
ommended.8

The administration of antibiotics at the initial presen­
tation is controversial. If the wound appears heavily con­
taminated by dirt, a prophylactic broad-spectrum anti­
biotic should be considered.7 No single antibiotic is 
consistently active against all potential puncture wound 
contaminants. The combination of amoxicillin and cla- 
vulanate potassium has good activity against streptococ­
cus, staphylococcus, and anaerobes, the most common 
organisms causing cellulitis associated with puncture 
wounds. Ciprofloxacin may show promise, being bacte­
ricidal and active in vitro against all aerobic microorgan­
isms; however, clinical trials for its use in skin and soft 
tissue infections are needed.9

Cellulitis will usually respond to rest, elevation, and 
antibiotics.2 Those cases that progress to osteomyelitis 
need surgical exploration to confirm the diagnosis and to 
treat infection adequately, even if adequate antibiotic

therapy was instituted earlier. Pseudomonas will survive 
in indolent form until all necrotic tissue is removed. Also, 
drug penetration into infected sites is often poor.

In summary, nail puncture wounds to the feet are com­
mon, and fewer than 15 percent develop complications, 
usually cellulitis. Most of these problems will resolve with 
conservative management. A very small percentage of pa­
tients, however, will develop bone or joint infection, usually 
caused by P aeruginosa, and will need surgical drainage. 
Prophylactic antibiotics, if used at the time of injury, 
should be broad-spectrum, especially covering staphylo­
coccal and streptococcal species. If symptoms persist 
longer than four or five days, the possibility of a bone or 
joint infection should be considered and more aggressive 
management instituted.
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POSITIONS AVAILABLE

FAMILY PRACTITIONERS
The Geisinger Medical Group, Scranton/Wyo- 
ming County, a rapidly growing 15-physician 
multispecialty group with 6  offices serving a semi- 
rural area in northeastern Pennsylvania, has 
openings for 4 family practitioners. These posi­
tions will expand staffing at busy, well-estab­
lished primary care practice site. Candidates 
must be BE/BC in family practice with a strong 
interest in providing a broad range of primary 
care services to a stable and growing community. 
Positions offer competitive salary including in­
centive program and comprehensive benefits 
package. Interested applicants should forward 
resume to: Medical Director, Department R, 
Geisinger Medical Group, 125 Scranton-Po- 
cono Highway, Scranton, PA 18505. EOE- 
M /F /H .

ASSISTANT DIRECTOR, FAMILY PRACTICE 
RESIDENCY PROGRAM— Memorial Medical 
Center of Long Beach. This is a 6/6/6 program 
in a progressive 1000-bed private hospital affil­
iated with the University of California, Irvine. Ap­
plicant must be a Board Certified Family Physi­
cian with experience in Residency Programs and/ 
or practice. Salary and benefits highly competi­
tive. Send letter of interest and CV to Stephen 
Brunton, MD, Director, Family Practice Program, 
2701 Atlantic Ave, Long Beach, CA 90806.

POSITIONS AVAILABLE

PGY-II POSITION— The Duke-Watts Family 
Medicine Program is offering a PGY-II position 
in its residency program beginning 1 July 1989. 
Highly competitive program based at Duke Uni­
versity with major affiliation with large community 
hospital. Requirements: Graduate of a LCME 
approved school, PGY-I family practice training 
or equivalent approved program. Send letter and 
CV to: Keith A. Frey, MD, Director, Duke-Watts 
Family Medicine Program, 407 Crutchfield St, 
Durham, NC 27704.

FAMILY PRACTICE 
Colorado

Opportunity for a family practitioner in a pro­
gressive regional commerce and medical 
community serving a population of 60,000. 
Facility is JCAHO accredited. Excellent 
housing, public and private schools, and a 
junior college. Located 2 hours from Denver 
and the Rocky Mountains. Guaranteed min­
imum gross income. Send CV to:

Brian C. Larson, CEO 
Sterling Regional MedCenter 
615 Fairhurst 
Sterling, CO 80751 
(303) 522-0122

POSITIONS AVAILABLE

CALIFORNIA-Fresno— FP/GP/Ped/IM physician 
for primary care group practice. Modern facilities, 
partnership position available, $80,000- 
$120,000 guaranteed annual income. Send CV 
to 4623 N. First St., Fresno, CA 93726.

ASSISTANT DIRECTOR 
SOUTHERN COLORADO 

FAMILY MEDICINE PROGRAM
An immediate opportunity exists to join our three 
full-time faculty in a strong community based re­
gional residency program. Responsibilities in­
clude assisting in supervision of 18 residents in 
both an inpatient and outpatient clinical environ­
ment, active participation in curriculum design 
and implementation, plus modest direct patient 
care. Requires competency in obstetrics, resi­
dency trained, and board eligibility. Family med­
icine practice experience desirable. Excellent 
salary and benefits. Send letter of interest and 
curriculum vitae to: David Smith, MD, Director, 
Southern Colorado Family Medicine Program, 
1008 Minnequa, Pueblo, Colorado 81004. EOE

DAYTONA BEACH, FLORIDA— Family Practice 
positions available, both inpatient and outpatient 
Excellent salary, bonus system, comprehensive 
benefits. Write PO Box 9910, Daytona Beach 
FL 32020.
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