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Context: Plagile prin intepare la copii sunt frecvent subestimate, in special
atunci cand prezentarea este intarziata sau leziunea initiala trece neobservata.

265 04 Patras, Greece Corpii straini retinuti cresc substantial riscul de infectie profunda a tesuturilor
Phone: +302613603300 moi, formarea de abcese, artrita septica si osteomielitd. Diagnosticul prompt si
E-mail: oknarfmulita@hotmail.com tratamentul chirurgical adecvat sunt esentiale pentru a preveni complicatiile
ORCID Id: hitps://orcid.org/0000-0001-7198-2628 grave.

Prezentarea cazului: Un copil in varsta de 4 ani s-a prezentat cu un istoric de 10
zile de durere progresiva, umflare, eritem si secretie purulenta a piciorului drept
in urma unei leziuni prin intepare a unghiei. Evaluarea clinica si radiologica a
relevat o infectie extinsa a tesuturilor moi asociatd cu material strain retinut. in
urma debridarii chirurgicale agresive, indepartarii corpului striin si irigatiei, a
fost initiata terapia antimicrobiani intravenoasd empirica, ulterior ghidata de
rezultatele culturii microbiologice. Terapia plagilor cu presiune negativa (NPWT)
utilizand un sistem de inchidere asistatd de vid (VAC) a fost aplicata timp de trei
saptamani. La o luna de urmarire dupa finalizarea terapiei cu presiune negativa
(NPWT), rana a demonstrat o acoperire completa cu tesut de granulatie sinatos,
o reducere semnificativa a dimensiunii si adancimii plagii, rezolvarea infectiei si

o recuperare functionala satisfacatoare fara a fi nevoie de interventii chirurgicale
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Concluzie: Acest caz evidentiaza importanta recunoasterii precoce si a managementului complet al plagilor pediatrice prin
intepare tardive. Debridarea chirurgicala combinata cu terapia antimicrobiana adecvata si NPWT adjuvanta pot controla
eficient infectia, pot promova vindecarea ranilor gi pot facilita conservarea cu succes a membrelor in leziunile complexe ale
tesuturilor moi pediatrice.

Cuvinte cheie: rana intepatoare, corp strain retinut, infectie a tesuturilor moi, terapie a plagilor cu presiune negativa, rana
pediatrica, prezentare tardiva

Abstract

Background: Puncture wounds in children are frequently underestimated, particularly when presentation is delayed or the
initial injury goes unnoticed. Retained foreign bodies substantially increase the risk of deep soft-tissue infection, abscess
formation, septic arthritis, and osteomyelitis. Prompt diagnosis and appropriate surgical management are essential to
prevent serious complications.

Case Presentation: A 4-year-old child presented with a 10-day history of progressive pain, swelling, erythema, and purulent
discharge of the right foot following a nail puncture injury. Clinical and radiological evaluation revealed extensive soft-tissue
infection associated with retained foreign material. Following aggressive surgical debridement, foreign-body removal, and
irrigation, empirical intravenous antimicrobial therapy was initiated and subsequently guided by microbiological culture
results. Negative pressure wound therapy (NPWT) using a vacuum-assisted closure (VAC) system was applied for
three weeks. At one-month follow-up after completion of NPWT, the wound demonstrated complete coverage with healthy
granulation tissue, marked reduction in wound size and depth, resolution of infection, and satisfactory functional recovery
without the need for further surgical intervention.

Conclusion: This case highlights the importance of early recognition and comprehensive management of delayed pediatric
puncture wounds. Combined surgical debridement, appropriate antimicrobial therapy, and adjunctive NPWT can effectively
control infection, promote wound healing, and facilitate successful limb preservation in complex pediatric soft-tissue injuries.

Keywords: puncture wound, retained foreign body, soft-tissue infection, negative pressure wound therapy, pediatric wound,
delayed presentation

Introduction

Puncture wounds of the foot are common injuries in
children but are often underestimated, particularly
when the initial trauma is considered trivial, presenta-
tion i1s delayed, or the injury goes unrecognized by
caregivers. Although many cases follow an uncompli-
cated course, retained foreign bodies, especially nails
or wooden fragments, substantially increase the risk of
deep soft-tissue infection, abscess formation, septic
arthritis, and osteomyelitis if not identified and
removed promptly (1-3).

The diagnosis of retained foreign material may be
challenging because the external wound is often
small and the clinical findings may initially appear
disproportionate to the extent of the underlying tissue
injury. Delayed presentation beyond 48 hours has
consistently been associated with higher rates of infec-
tious complications, more extensive tissue destruction,
and an increased likelihood of surgical intervention
(2-4). Early clinical assessment, appropriate imaging,

and timely surgical management are therefore essen-
tial to prevent progression to severe infection and
preserve limb function.

Negative pressure wound therapy (NPWT) has
become an established adjunct in the management of
complex soft-tissue wounds by promoting granulation
tissue formation, reducing edema, improving local
perfusion, and facilitating wound-bed preparation
following adequate debridement (5-7). However,
reports describing its application in delayed pediatric
puncture wounds remain limited. We present the case
of a four-year-old child with a delayed presentation
after a nail puncture injury complicated by extensive
soft-tissue infection, who was successfully treated with
aggressive surgical debridement, culture-guided
antimicrobial therapy, and adjunctive NPWT.

Case Report

A 4-year-old child of Roma origin presented to the
emergency department with a 10-day history of
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progressively worsening pain, swelling, erythema, and
purulent discharge from the right foot following a
puncture injury. According to the caregiver, the child
had accidentally stepped on a nail, which remained
embedded in the plantar aspect of the foot for several
days before spontaneously dislodging. No medical
attention had been sought during this period.

On examination, a deep ulcerative plantar wound
with exposed soft tissues, extensive necrotic material,
fibrinous deposits, and purulent exudate was identi-
fied, consistent with advanced local infection (Fig. 1).
The surrounding tissues were markedly edematous
and discolored. Laboratory investigations demonstrated
a systemic inflammatory response, with elevated
C-reactive protein levels and leukocytosis.

Plain radiography and ultrasonography confirmed
retained foreign-body fragments and extensive soft-
tissue involvement, without radiological evidence of
osteomyelitis at presentation. Empirical intravenous
antimicrobial therapy with meropenem and
vancomycin was initiated using body weight-adjusted
pediatric doses to provide broad-spectrum coverage
pending microbiological results.

Given the delayed presentation, retained foreign
material, extensive tissue necrosis, and established
infection, urgent surgical intervention was undertaken.
Thorough debridement of all devitalized tissue,
meticulous irrigation, and complete removal of the
retained foreign-body fragments were performed.
Intraoperative cultures isolated Staphylococcus aureus
and Enterobacter cloacae, confirming a polymicrobial
wound infection.

To optimize wound healing following debridement,
negative pressure wound therapy (NPWT) was initiated
using a polyurethane VAC foam dressing connected to a
vacuum-assisted closure system. Continuous negative
pressure of =100 mmHg was applied in accordance with
standard pediatric practice. Dressings were changed
twice weekly, and NPWT was maintained for a total of
three weeks. Throughout treatment, serial wound
assessments demonstrated progressive development of
healthy granulation tissue, reduction of fibrinous
slough, improved tissue perfusion, and gradual contrac-
tion of the wound defect (Fig. 2).

The patient subsequently received culture-guided
intravenous antimicrobial therapy using body weight-
adjusted pediatric doses for a total treatment duration
of three weeks. Clinical and laboratory parameters
progressively normalized throughout hospitalization.
After completion of antimicrobial therapy, local wound
care alone was continued. Repeat wound cultures were
negative, and no further antibiotic treatment was
considered necessary.

One month after discontinuation of NPWT, the

Figure 1. Initial appearance of the wound at presentation to the emergency

department

wound demonstrated marked clinical improvement
(Fig. 3). The defect was completely covered by healthy,
mature granulation tissue, with a substantial reduction
in both wound depth and overall dimensions. There
were no signs of persistent or recurrent infection,
including erythema, purulent discharge, malodor, or
surrounding cellulitis. Satisfactory epithelialization
had developed at the wound margins, while the
overall appearance of the wound indicated stable
progression toward complete healing without the need
for additional surgical intervention.

The child gradually regained full weight-bearing
ability without pain or functional limitation. The
patient's parents expressed high satisfaction with the
treatment outcome, particularly the successful preser-
vation of the affected limb, the avoidance of further

Figure 2. Appearance of the wound after 15 days of NPWT.
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Figure 3. Appearance of the wound one month after the final dressing
change and cessation of NPWT

surgical procedures, and the restoration of normal
ambulation. A chronological overview of the patient's

presentation, treatment, and follow-up is provided in
Table 1.

Discussion

Delayed presentation remains one of the most impor-
tant determinants of adverse outcomes following
pediatric puncture wounds. Although these injuries
are often initially perceived as minor, retained foreign
bodies may serve as a persistent nidus for bacterial
contamination, allowing progressive extension of
infection into deeper soft tissues and substantially
increasing the risk of abscess formation, septic
arthritis, and osteomyelitis (1-4,8-10). In the present
case, the prolonged retention of the nail resulted in
extensive tissue necrosis and polymicrobial infection
with Staphylococcus aureus and Enterobacter cloacae,
ultimately necessitating aggressive surgical interven-

tion. This clinical course highlights the importance of
maintaining a high index of suspicion for retained
foreign material in children presenting with delayed
symptoms after puncture injuries.

Successful management depended primarily on
timely surgical source control. Thorough debridement
of all devitalized tissue and complete removal of the
retained foreign material were essential prerequisites
for infection control and wound healing. Although
antimicrobial therapy plays a crucial role in the treat-
ment of established soft-tissue infection, antibiotics
alone cannot adequately penetrate necrotic tissue or
eliminate persistent foreign bodies. Consequently,
early surgical exploration should be strongly
considered whenever delayed presentation, retained
foreign material, or extensive tissue destruction is
suspected (2-4,9,10).

Following adequate debridement, NPWT provided
an effective adjunctive treatment. Previous pediatric
studies have demonstrated that NPWT is safe and
facilitates the management of complex traumatic,
contaminated, and infected wounds by reducing
edema, improving local perfusion, promoting angio-
genesis, and stimulating the formation of healthy
granulation tissue (5-8,11-13). Experimental and clini-
cal evidence further suggests that negative pressure
optimizes the wound microenvironment by removing
excess exudate, decreasing bacterial burden, and
promoting mechanical microdeformation, thereby
accelerating tissue repair (7,8,14-16). In the present
patient, these effects were reflected by progressive
improvement of the wound bed during treatment,
allowing successful healing without the need for recon-
structive procedures.

An additional strength of this case is the favorable
outcome despite the prolonged delay before presenta-
tion. At one-month follow-up after completion of
NPWT, the wound remained free of recurrent
infection, demonstrated mature granulation tissue
and satisfactory epithelialization, and was associated
with complete restoration of painless weight bearing.
The sustained clinical improvement observed after

Clinical event

Nail puncture injury to the right foot.

Progressive pain, swelling, erythema, and purulent discharge without medical evaluation.

Presentation to the emergency department. Clinical and radiological assessment.

Intravenous antibiotics initiated.

Surgical debridement, foreign-body removal, irrigation, and initiation of NPWT.

NPWT with twice-weekly dressing changes and culture-guided antimicrobial therapy.

NPWT discontinued following satisfactory wound bed formation and infection control.

Table 1. Chronological overview of Time

the patient's clinical Day 0

course, including presentation, a0 cq”

treatment, and follow-up. ays 129
Day 10
Day 10
Weeks 1-3
Week 3
One month after NPWT

Complete granulation tissue coverage, negative cultures, satisfactory wound healing,

and functional recovery.
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discontinuation of NPWT further suggests successful
stabilization of the wound environment and progression
from the inflammatory and proliferative phases toward
physiological tissue remodeling (16-18).

Beyond the individual case, this report also under-
scores the importance of early recognition of puncture
wounds in children, particularly in socially vulnerable
populations where delayed presentation may occur
more frequently. Caregiver education regarding
the need for prompt medical assessment after
penetrating foot injuries, especially when foreign-
body retention is suspected, may help reduce
preventable infectious complications. Careful clinical
examination, appropriate imaging, timely surgical
debridement, culture-guided antimicrobial therapy,
and selective use of NPWT represent complementary
components of successful management in complex
pediatric puncture wounds.

Conclusion

Delayed presentation of pediatric puncture wounds
may result in severe soft-tissue infection requiring
extensive surgical management. This case demon-
strates that prompt surgical debridement, culture-
guided antimicrobial therapy, and adjunctive negative
pressure wound therapy can achieve excellent
infection control and durable wound healing, even
in advanced cases. Early recognition, appropriate
imaging, and comprehensive multidisciplinary
management remain the cornerstones of successful
treatment and may help prevent limb-threatening
complications.
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