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Case Report

Prelaminated Forehead Flap Nasal Reconstruction of
Pediatric Nasal Defect Secondary to Necrotizing Soft
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Abstract

Background: Necrotizing soft tissue infection (NSTI) in children that involves the nose is a rare presentation

and requires serial surgical debridement followed by nasal reconstruction. Nasal reconstruction is often delayed until

post-pubertal age due to ongoing facial growth, limited local tissue/donor sites, and poor adherence to post-surgical

care. However, the facial defect has a greater psychosocial impact as the child grows.

Case: This case report describes an 8-month-old boy who developed necrotizing fasciitis of the right heminose/

cheek following an iatrogenic laceration from a nasal oxygen cannula, which required urgent surgical debridement

and antibiotic therapy. We performed a multi-stage reconstruction using a prelaminated forehead flap with a com-

posite concha cartilage and skin graft.

Conclusion: This case highlights the importance of early diagnosis, aggressive treatment, and innovative

reconstructive techniques in managing pediatric necrotizing soft tissue infection of the face, particularly in ana-

tomically challenging areas like the nasal region.
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INTRODUCTION

Necrotizing Fasciitis is an aggressive and life-threaten-
ing soft-tissue infection involving the skin and subcutaneous
tissue that rapidly spreads along the underlying fascial plane
and adjacent musculature. In recent literature, the broader term
necrotizing soft tissue infection (NSTI) is increasingly used to
encompass this clinical entity. Pediatric NSTIs are rare, with
reported incidence rates ranging from 0.02 to 0.8 per 100,000
children per year.'

NSTIs can be classified microbiologically into four
categories: Type I (polymicrobial), Type II (monomicrobi-
al), Type III (gram-negative monomicrobial), and Type IV
(fungal).” Type 1 is the most prevalent NSTI, accounting
for up to 80% of cases.” Recent studies using both culture
and advanced molecular methods have shown that common

pathogens include group A Streptococcus (GAS), Staphylo-
coccus aureus, Enterococcus, Escherichia coli, Bacteroides,
and other gram-negative rods, with obligate anaerobes such
as Prevotella, Peptoniphilus, and Porphyromonas being
particularly abundant and associated with worse outcomes
when present in high proportions.**
P. aeruginosa are uncommon isolated organisms associated
with NSTI. It frequently affects previously healthy children

and results in a significant rate of mortality and morbidity.’

Klebsiella oxytoca and

Accurate early diagnosis and surgical intervention, combined
with the administration of appropriate parenteral antibiotics,
are the cornerstones of NSTI treatment.

NSTI of the head and neck can cause extensive soft-tis-
sue loss and deformity, particularly when the nasal structures
are involved. In children, the most common aetiologies of
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nasal deformities requiring reconstruction include congen-
ital anomalies (cleft lip and palate, frontonasal dysplasia),®
accidental injury,” and complications from medical interven-
tions (nCPAP use).'” We present a case of a pediatric nasal
defect secondary to NSTI caused by Klebsiella oxytoca and
Pseudomonas aeruginosa, which was reconstructed using a
prelaminated forehead flap.

CASE PRESENTATION

An 8-month-old boy was referred to our team with a
history of progressive skin and soft tissue loss of the right
heminose/cheek region. He was initially admitted to a district
hospital for acute bronchiolitis that required oxygen supple-
mentation. Alterations made to an adult nasal cannula caused
an iatrogenic laceration of the right nasal ala. The wound
progressively worsened, leading to sepsis.

At our center, the initial wound was a 1.5 x 1.5 cm
full-thickness necrosis of the right nasal ala extending to the
nasolabial fold. The patient was septic and required antibiotics.
He started on IV cloxacillin but was escalated to I'V ceftriaxone
and Metronidazole the next day. A computed tomography of
the face and brain shows NSTI of the right nasal ala extending
to the right preseptal region of the lower eyelid, as shown in
Figure 1.

Figure 1 CT Brain prior to surgical debridement.
The child underwent urgent serial surgical debridement until the
wound bed had healthy punctate bleeding. The intraoperative
tissue culture revealed two organisms: Klebsiella oxytoca and
Pseudomonas aeruginosa. The infectious disease team was
consulted, and the antibiotics were changed to IV ceftazidime.
Once the infection was controlled, we applied temporary coverage
with a full-thickness skin graft. However, he was left with a right
alar nasal defect as depicted in Figure 2. Therefore, we used a
prelaminated forehead flap for nasal reconstruction.
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Figure 2 Deformity post debridement at 8 months old

Surgical Technique

A prelaminated forehead flap incorporating a composite
concha cartilage and skin graft was chosen for reconstruc-
tion. Prelamination enhances the stability and versatility of
composite grafts, thereby improving integration and contour
restoration. However, the interpolation of the forehead flap
to support the composite graft stabilization requires a longer
duration and increases the risk of trauma, particularly in a
one-year-old patient.

A composite graft consisting of concha cartilage and
overlying skin was harvested using the posterior auricular
approach. An ipsilateral paramedian forehead flap was elevated
according to the designed defect template. The flap was raised
in a layered fashion: the distal third in the subcutaneous plane,
the middle third in the subfrontalis plane, and the proximal
third in the subperiosteal plane. Because the subcutaneous
tissue and frontalis muscle were thin, the team performed
dissection and hemostasis meticulously. The composite graft
was then securely anchored to the distal segment of the fore-
head flap using absorbable sutures, as shown in Figure 3, after
which the flap was reinserted into its native position.
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Figure 3: Pre-lamination of chondral cartilage graft prior
to reinsertion back to the original position at 18 months old

Two weeks after the initial elevation, the forehead flap
was interpolated into the defect, as shown in Figure 4. However,
one week after interpolation, the patient fell forward, resulting
in partial flap dehiscence. The dehisced flap was resutured, and
healing was uneventful. Subsequent flap division was performed
two weeks after the injury, and the postoperative course was
uneventful, as shown in Figure 5.

Figure 4 Forehead flap post-interpolation

Figure 5 Post division of forehead flap

DISCUSSION

Necrotizing fasciitis was first described in 1871 by Dr. Jo-
seph Jones, a Confederate army surgeon, who referred to the con-
dition as “hospital gangrene.” He documented 2,642 cases with
a reported mortality rate of 46%. Over time, several terms, such
as suppurative fasciitis, streptococcal gangrene, and necrotizing
erysipelas, have been used to describe similar clinical entities.
In 1951, Dr. Bernard Wilson popularised the term “necrotizing
fasciitis,” emphasizing the disease’s hallmark feature: fascial layer
necrosis. In recent years, the broader term “necrotizing soft tissue
infection” (NSTI) has gained traction. This terminology aims to
encompass all severe, rapidly progressive soft tissue infections
with necrotic components, irrespective of the anatomical location
or depth, to standardize diagnosis and guide multidisciplinary
management. '’

Although direct comparative studies between pediatric
and adult populations are limited, necrotizing soft tissue infec-
tions (NSTIs) are significantly less common in children. The
reported incidence in the pediatric population ranges from 0.022
to 0.843 cases per 100,000 children annually, which is markedly
lower than the adult incidence, which ranges from 0.4 to 1.5
per 100,000 adults per year."'” This means NSTIs are 1.8-18
times less frequent in children. Furthermore, pediatric cases
are generally associated with lower mortality rates and more

favorable outcomes than adult cases.
NSTI over the facial region has been described as ‘ex-
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tremely rare,” regardless of age. Only 35 cases have been de-
scribed in the literature from 1960 to 1997." The trunk remains
the most common site in children aged < 2 years, whereas the
extremities are affected in older children at 45.6%.'* Head and
neck involvement is typically limited to isolated case reports
and small case series. Notably, in recent years, only a single
pediatric case involving the nasal alar region has been report-
ed, necessitating urgent nasal reconstruction and resulting in
excellent functional and aesthetic outcomes."”

Our patient had type 1 NSTI, with cultures that isolated
Klebsiella oxytoca and Pseudomonas aeruginosa. Klebsiella
oxytoca, a gram-negative rod closely related to Klebsiella
pneumoniae, is part of the normal gastrointestinal flora but is
an uncommon pathogen in NSTI. Klebsiella oxytoca-associated
NSTIs are rare and typically limited to patients with poorly
controlled diabetes or significant immunosuppression.'® Pseu-
domonas aeruginosa, another isolated organism in this case, is
also an atypical cause of NSTI. While it more commonly affects
immunocompromised hosts, cases have also been described
in otherwise healthy infants, highlighting their unpredictable
pathogenic potential.'’

The infection was aggressive, necessitating multiple time-
ly debridements to achieve adequate source control. Temporary
coverage with a skin graft was performed before definitive re-
construction to facilitate flap planning and allow prelamination
of the forehead flap. This interim coverage also minimizes the
risk of ongoing blood loss and secondary infection.

Nasal reconstruction with a forehead flap is a well-estab-
lished technique, and prelamination is a common armamentar-
ium for creating a versatile flap that addresses the nasal lining,
cartilage, and skin. In this case, we selected prelamination to
achieve a more structurally robust reconstruction, particularly by
reinforcing the nasal lining and cartilage framework. Addition-
ally, this approach allowed us to avoid using a nasal stent, which
is typically required to maintain graft adherence in composite
reconstruction. Given the patient’s young age and anticipated
noncompliance with postoperative stenting, pre-lamination
offered a more practical and reliable alternative.

Despite the traumatic injury causing dehiscence of the
lateral part of the flap, division was still possible, demonstrating
the flap’s resilience. Functional outcomes were satisfactory,
with the airway remaining patent without alar collapse, and the
reconstruction achieved aesthetic goals with minimal donor-site
morbidity, as shown in Figure 6. The child was planned for
further thinning of his nasal alar flap. However, parents were
not keen on another surgical intervention yet and defaulted on
further follow-ups with our clinic.
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Figure 6 3 months post-operation
The nasal reconstruction was done earlier than planned, as he
became increasingly aware of his self-image. The nasal recon-
struction was then performed to minimize the psychological impact
on him.

CONCLUSION

Necrotizing fasciitis involving the face in pediatric patients
is an exceptionally rare and potentially life-threatening condition
that demands prompt recognition and aggressive intervention.
Early surgical debridement combined with broad-spectrum anti-
biotics is essential to reduce morbidity and mortality. Subsequent
targeted antibiotic therapy will further decrease infection and
prevent antimicrobial resistance. Prelaminated forehead flap
reconstruction offers a reliable and effective method for nasal
reconstruction, especially in very young children, enabling both
functional and aesthetic restoration following extensive tissue
loss. Successful outcomes, as demonstrated in this case, high-
light the importance of timely multidisciplinary management
and tailored reconstructive strategies in pediatric necrotizing
fasciitis of the nose.
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