
Infection is a major complication in patients with
incomplete removal of foreign bodies (1-3). Animal
models have confirmed the high susceptibility of artificial
implants to low inocula of staphylococci (3,4).
Staphylococcus aureus (S. aureus) is the dominant
pathogen in early-onset infections (2). This organism is
often found as a part of the normal cutaneous flora and
can be transmitted from the skin into traumatized bone
or soft tissue during the trauma (2,5). Infection due to
artificial implants or foreign bodies is the result of the
reactivation of a small number of surviving bacteria or
bacteraemia. In this report, we present a case of late
infection which occurred almost seven years after the
original injury.

Case Report

A 60-year-old man was admitted to hospital because
of a nonhealing wound of the neck with a firm mass,
fistula and purulent drainage. Seven years before this
referral, he had had accidental multiple pellet injuries to
the neck and right shoulder after being shot. Because the
patient had not been admilted to hospital at that time,
many pellets become lodged in the surrounding tissues,
and the wound improved without surgical therapy. The
patient had been well until three months earlier, when he
had expressed a large amount of yellow pus from the
neck, without antecedent trauma. 

On admission, the temperature was 36.9 °C, heart
rate was 92 beats/min, respiratory rate was 16
breaths/min, and blood pressure was 120/70 mm Hg.
Physical examination was normal except for the presence
of a firm, circular, slightly tender mass, 7.5 cm, on the
neck; the mass was raised 5 to 6 cm above the skin
surface (Figure 1). There were edema, fistula and
purulent drainage and slight erythema on the skin.
Radiographs of the neck showed that most of the pellets
were embedded in the thick muscles along the neck. The
bones and joints appeared normal (Figure 2). Laboratory
tests showed the following values: hemoglobin, 13.4
mg/dL; WBCs, 5,400 cells/mm3; platelets, 340,000
cells/dL; erythrocyte sedimentation rate, 14 mm/h. All
biochemistry tests were normal. 

During the first day of hospitalisation, the patient
underwent wound debridements, and as many pellets
were removed as possible (Figure 3) and culture from
biopsy samples of the lesion was taken. Gram-stained
specimens of materials obtained during the surgical
procedure showed gram-positive cocci. Ampicillin-
sulbactam (1 g four times a day intravenously) was
started. On the 2nd day, wound cultures yielded
methicillin-susceptible S. aureus (MSSA), so an
intravenous infusion of ampicillin-sulbactam was
continued. The isolate was also susceptible to ampicillin-
sulbactam, cephazolin trimethoprim-sulfamethoxazole,
and chloramphenicol by standard disk diffusion technique.
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Figure 1. A firm, circular, slightly tender mass on the neck.

Figure 2. Shotgun pellets deep under the skin over the spine.

Figure 3. Debridement specimen from the neck.



Signs of inflammation on the skin and tissues improved
substantially within the following 5 days. The patient was
discharged on day 7, and instructed to take oral
amoxicillin-clavulanate (3 g/d) for an additional 2 weeks.
The patient was followed up for 5 months after the
treatment. Healing occurred normally and no recurrence
was observed.

Gunshot wounds, considered to be primarly
contaminated, may promote infection through several
mechanisms; penetration of soiled clothing into the skin
and various tissues; introduction of debris and foreign
material through the pulsation of the cavity into the
wound canal; creation of nonviable tissue which enables
the proliferation of microorganism; disruption of local
blood supply and creation of shock with decreased host
immunological defence (6,7).

We describe a case of late infection of the neck due to
foreign bodies long after an injury by low-velocity
gunshot. Late infection occurred almost seven years after
the original injury, and the patient was otherwise
asymptomatic, an extremely unusual presentation. The
patient underwent wound debridements, as many pellets
as possible removed and cultures from biopsy samples of
the lesion were taken. Cultures from biopsy samples of
the lesions revealed MSSA

Infections of prosthetic devices or foreign bodies may
be acquired by three routes: haematogenously, direct
inoculation or from an adjacent focus. The ‘seeds of
infection’ will arise only at the time of surgery or
penetrating trauma. S. aureus is generally the dominant
pathogen in early-onset infections (2,9). It is carried in
the anterior nares, skin folds and damaged skin surfaces
but has considerable pathogenic potential. Other routes
are bacterial seeding due to bacteraemia and
transportation of bacteria through lymphatic vessels as in
erysipelas (5,10). The period from inoculation of the
foreign material to clinical manifestation of periprosthetic
infection may last for years (11). These infections are also
usually due to staphylococci (9,12). 

Specifically, organic materials (e.g. wood, bone) are
more likely fragments within the body and become
superinfected due to their more porous nature than
inorganic projectiles (e.g. glass, metal bullets). These
fragments can later act as a nidus for early and late septic
complications and standard antibiotic regimens are rarely
able to cure these infections without removal of the
foreign body (3,8).

Specific bacteria, such as staphylococci, are able to
produce extracellular slime that allows bacteria to form in
a primitive ecological system. This biofilm prevents sessile
bacteria from being attacked from cellular host defense,
which is able to eliminate bacteria from the host’s inner
environment the biofilm. Biofilm is usually formed on the
surface of foreign bodies and bacteria are able to spread
along the surface of artificial implants (4,5,13). This may
last for an extended period until some of these bacteria
leave the biofilm and switch over again to planktonic
forms. Otherwise, a foreign body infection becomes
established and may lead to life threatening infection, but
most of them result in a low grade infection (3,5,14). 

Several clinical and experimental studies have
documented the frequent failure of antimicrobial agents
to eradicate staphylococcal infections associated with the
implanted foreign body (3,15,16). Once adhered to the
foreign body or necrotic tissue, the microorganism
changes its metabolism, becoming more resistant to
antibiotics and to the host’s defence. Decreased
susceptibility to phagocytosis following bacterial
attachment to foreign bodies and inadequate neutrophil
response may act in concert to favor infection on foreign
material (14). Such a hypothesis has yet to be confirmed
by appropriate functional assays. 
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