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Abstract

Background: Necrotizing fasciitis is a soft tissue infection that occurs predominantly in adults. Al-
though rare, only 70 cases have been reported in neonates. This entity, most commonly caused by
multiple organisms is often fatal, with 50% mortality. The combination of a low incidence and
high mortality in this subgroup strengthens the need for early diagnosis, prompt recognition and
immediate surgical treatment in order to improve survival. Aim: The aim of this case report is to
bring awareness of a clinical condition that relies mostly on physical examination and where early
diagnosis and immediate surgical treatment are needed in order to improve survival. Case pres-
entation: We report the case of an 8-day-old boy presenting neonatal necrotizing fasciitis after
circumcision. Patient presented with lower back erythema and areas of fluctuation. He was started
on antibiotic therapy and 24 hours after admission, he was taken to the operating room for mul-
tiple fasciotomies, debridement and cleansing of affected areas. Findings were consistent with ne-
crotizing fasciitis. After surgical intervention, local care was given until complete healing was
achieved, approximately one month after admission. Conclusion: The surgeon must be attentive
for the possible occurrence of this lethal infection that may develop post operatively after clean or
clean-contaminated procedures. Preparation for treating these patients immediately with ade-
quate fluid resuscitation, appropriate antibiotics and aggressive surgical debridement of non-vi-
able tissue will provide the maximal potential for recovery. These prompt measures will offer the
best chance for survival and eventually decrease the 50% mortality rate associated to the neonat-

al population.
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1. Introduction

Necrotizing Fasciitis (NF) is a rare and life threatening subcutaneous tissue infection. In the neonatal population,
it occurs most commonly as a complication of surgical procedures such as circumcisions, or infections such as
omphalitis and balanitis [1] [2]. NF is characterized by a widespread fascial necrosis with separation and infarc-
tion of the overlying skin and subcutaneous tissue [3]. The affected area may be erythematous, swollen, warm,
shiny and painful [4]. Infants and neonates who develop this disease are characteristically healthy, unlike the
adult population in which diabetes and immunosuppression serve as predisposing risk factors [5]. In adults, most
cases arise in the extremities, while in neonates lesions predominantly occur in the abdominal wall and trunk
area, predisposing for a mortality of nearly 50% [6]. The combination of a low incidence and high mortality in
this subgroup strengthens the need for early diagnosis, prompt recognition and immediate surgical treatment in
order to improve survival [7]. We present the case of an 8-day-old infant who developed necrotizing fasciitis af-
ter a circumcision.

2. Case Report

Case of an 8-day-old baby boy had undergone circumcision at two days of age and was doing well until one day
prior to admission when he developed fever. He was taken to the Emergency Room at another institution and on
physical examination was found with lower back erythema consistent with cellulitis. He was transferred to our
institution due to suspicion of abscess formation and for pediatric surgery evaluation. On physical examination
he was found irritable, afebrile, with some areas of mild fluctuation and induration in the left buttock. A lumbo-
sacral and buttock sonogram was performed and results came negative for abscess. Laboratory values revealed
leukopenia at 3 x 10%L (3000 cells/uL) and a significantly elevated C-Reactive Protein (CRP) at 25 mg/dl
(238.1 nmol/L). Broad-spectrum antibiotic therapy was started with Vancomycin and Gentamicin, along with
intravenous fluid (IVF) hydration and bowel rest. After 24 hours of admission he was found irritable, with un-
changed cellulitis and persistent lower back fluctuation. He was taken to the operating room for multiple fasci-
otomies, debridement and cleansing of affected areas. On gross examination there was grayish fascia with scat-
tered necrosis and multiple areas of abscesses, consistent with necrotizing fasciitis and abscesses. Penrose drains
were left in place to keep the wounds open (Figure 1). Daily bedside debridement was performed and on post-
operative day five, he was taken to the operating room for Penrose drains removal. Wound cultures were posi-
tive for Staphylococcus aureus and Citrobacter freundi susceptible to Vancomycin and Meropenem; antibiotics
were tailored accordingly. Local care was performed on a daily basis with hydrogel wound dressing and subse-
quently with antimicrobial silver dressing until an adequate wound bed of granulation tissue was present.

Epithelialization and contraction were achieved by use of topical silver nitrate. Complete healing was reached
approximately one month after admission (Figure 2). The patient was discharged home and followed up closely
in the outpatient clinics.

3. Discussion

In 1871, a confederate army surgeon, Joseph Jones was credited for describing NF infections as hospital gan-
grene [8]. Wilson was the first to describe this condition as necrotizing fasciitis in 1952. He stated the typical
clinical presentation of NF that is tachycardia, fever and local infection leading to necrosis of the subcutaneous
and superficial tissues [9]. This pathology most commonly occurs in adults, mainly affecting the extremities,
contrary to neonates where it is considered rare and mostly involves the abdomen, low back and perineal area. In
the neonatal population, it is usually associated with one of several underlying conditions such as omphalitis,
mastitis, balanitis, necrotizing enterolocolitis, immunodeficiency, bullous impetigo, surgical wound infection, or
trauma [10]-[14]. Our patient presented with NF a few days after circumcision, an unusual finding scarcely re-

ported in the literature.
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Figure 1. Extensive erythema evident after debridement and placement of Penrose drains
along with sloughed off skin and some devitalized tissue. Arrow direction is caudalad.

Figure 2. Complete wound healing approximately 3 months after admission.

An estimated one in three males worldwide is circumcised for religious, cultural or medical reasons [15]. In a
large meta-analysis of prospective and retrospective series, Weiss et al. reported the median frequency of any
adverse event of 1.5% [16]. Most commonly, adverse events include bleeding and infection. In rare cases, ureth-
rocutaneous fistula, meatal stenosis, scabs, glanular amputation or necrosis, and necrotizing fasciitis, among others,
have been documented.

Necrotizing soft tissue infections occurs when bacteria infect the superficial fascia. It can be caused by two
bacteriological entities, type 1 which is polymicrobial and type 2 by group A beta hemolytic Streptococcal spe-
cies. Type 1 is a mixed infection caused by aerobic and anaerobic bacteria and is highly correlated to risk factors
such as diabetes, vascular disease, immune compromise, and recent surgery, such as circumcision in neonates.
Type 2 occurs primarily among healthy individuals with recent skin injury, laceration or surgery [17]. There are
limited cases reported of NF in the neonatal population, most are type 1 (polymicrobial) or type 2 with group A
Streptococcus in combination with Staphylococcus aureus. Wound cultures of our patient were positive for Sta-
phylococcus aureus and Citrobacter species, thus it can be categorized as type 1.

This pathology is thought to occur because bacteria secrete pyogenic exotoxins that stimulate inflammatory
cytokine production by the host, producing a cascade of cytodestructive events such as shock, tissue destruction
and possible organ failure [16]. Microvascular thrombosis leads to fat and fascial necrosis, causing a greater
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systemic inflammatory response that may lead to disfiguring wounds or potential multiorgan failure [18].

Early in the disease, skin changes are variable as well as laboratory findings, for which timely diagnosis is
based on a high index of suspicion. Clinical clues for diagnosis are: pain out of proportion to the clinical ap-
pearance of the affected skin, marked soft tissue edema, rapid symptom progression, and signs of systemic tox-
icity. Diagnosis of NF is mainly clinical, supported by advanced symptoms and sometimes crepitus.

Although laboratory studies are an important aspect in the workup for NF, the diagnosis is established defini-
tively by surgical exploration. Radiographic studies, such as soft tissue plain films, or computed tomography
(CT) scans, can be useful to assess muscle involvement, but it is not reliable for evaluation of the fascia. It is
important to emphasize that surgical intervention should not be delayed while waiting for laboratories or other
diagnostic studies. None of these diagnostic studies have shown to be effective in the diagnosis of NF. It relies
mostly on high index of clinical suspicion, as we have previously stated [18].

The gold-standard management of NF is surgical. It should consist of extensive fascial and soft tissue de-
bridement along with hemodynamic support and antibiotic therapy. In our case, patient showed significant im-
provement after surgical debridement was done and treatment with intravenous antibiotics was started. Early in-
tervention upon his worsening course allowed for his positive outcome.

4. Conclusion

The surgeon must be attentive for the possible occurrence of this lethal infection that may develop post opera-
tively after clean or clean-contaminated procedures. Preparation for treating these patients immediately with
adequate fluid resuscitation, appropriate antibiotics and aggressive surgical debridement of non-viable tissue
will provide the maximal potential for recovery. These prompt measures will offer the best chance for survival
and eventually decrease the 50% mortality rate associated to the neonatal population [19].
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