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An 18-month-old boy suffering from pain and 
swelling of the right leg and fever, all of which de-
veloped following chickenpox infection, was referred 
to our hospital. His peripheral blood white blood 
cell count and CRP were elevated to 19,630 /μl and 
9.87 mg/dl, respectively. Streptococcal antigen was 
detected on the throat swab. T2-weighted magnetic 
resonance images demonstrated high intensity signal 
in the fascia on his right leg, suggesting a diagnosis 
of necrotizing fasciitis（NF）. Upon exploratory inci-
sion, surgical debridement and fasciotomy were per-
formed on his leg. After surgery, pain and swelling 
of the leg and fever disappeared swiftly following 
antibiotics infusion. Two months postoperatively, he 
could walk without any impediment. Although NF is 
generally characterized by rapidly spreading necro-
sis and a high mortality rate, early diagnosis of NF 
with MRI followed by timely surgical intervention 
led to quick recovery of our patient without any 
major complications.
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INTRODUCTION

Necrotizing fasciitis（NF）is a soft tissue in-
fection disease in which rapid spread of necrosis 
arising from the superficial layer of the fascia as 

the source occurs. NF in children is rare, and the 
prognosis is unfavorable if early treatment is not 
achieved［1］. Herein we report a boy with NF 
which was diagnosed at an early stage with combi-
nation of clinical findings and MRI, and was treated 
successfully. 

CASE REPORT

An 18-month-old boy complained of swelling and 
pain of the right lower leg and fever. His clini-
cal history included gastric torsiversion, but had no 
other abnormality during his growth and no notable 
findings in his family history. 

Five days before consulting our institution, the 
patient was affected with chickenpox. He had never 
received chickenpox vaccine. One day before con-
sulting our institution, he suffered from swelling and 
pain of the right lower leg and fever, and could not 
move the right lower leg smoothly. The next day, 
after consulting a pediatric clinic and orthopaedic 
clinic, he visited the pediatric department of a gen-
eral hospital. Since NF was suspected based on his 
clinical symptoms and MRI findings, the patient was 
referred to our institution after receiving an anti-mi-
crobial agent（Sulbactam / Ampicillin, SBT/ABPC）. 

At his first consultation at our institution, the boy 
had a body temperature of 38.5 oC, a pulse rate of 
153 /min., a blood pressure of 128/78 mmHg, an 
arterial oxygen saturation（SpO2）of 99%, and no 
tachypnea. Mild reddening of the tonsilla was seen, 
and the boy was bad-tempered. In his right lower leg, 
neither obvious reddening nor blister formation was 
seen, though tension and heat sensation were present
（Fig. 1）. Autonomic movement of the right lower 
leg was weak, and the boy did not want to walk. 

Upon admission, peripheral blood and biochemi-
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cal examinations revealed increased white blood cell 
count（19,630 /μl）and C-reactive protein（CRP）
level（9.87 mg/dl）. No abnormalities were found in 
the coagulation / fibrinolytic system. There were no 
other notable findings except for an increased lactic 
dehydrogenase（LDH）level（Table 1）. A plain 
CT image obtained at the previous hospital showed 
no notable gas（Fig. 2A）. T2-weighted MR images 
showed high signal intensity in the fascia of the 
right lower leg, suggesting the presence of inflam-
mation, and the inflammation extended to the soleus 
muscle and the femoral region（Figs. 2B and C）.

TREATMENT COURSE AFTER ADMISSION

The patient was immediately admitted to our in-
stitution on the same day as being diagnosed with 
NF based on his clinical symptoms and MRI find-
ings, and underwent emergent surgery under general 
anesthesia at 4 hours after admission. At exploratory 
incision, although notable necrotic tissues were seen, 
the fascia had stiff hypertrophy（Fig. 3）. Incision of 
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the thickened fascia revealed swollen gastrocnemial 
muscle and soleus muscle. A small amount of serous 
effusion around the muscle was collected and was 
examined for bacterial culture; the intraoperative tis-
sue culture examination showed a negative result. Af-
ter surgical debridement of the muscle and intramus-
cular space with a sufficient amount of physiological 
saline water, the lesion was left as an open wound 
by just pulling the ends of the incision with silicone 
tape（Vessel Loop®, Aspen Surgical, MI, USA）（Fig. 
4）. Closure of the wound was scheduled for some 
days later, to allow confirmation of recovery. 

After surgery, antimicrobial therapy was com-

menced with sulbactam-ampicillin（SBT/ABPC）
160mg/kg/day, clindamycin（CLDM）40mg/kg/day, 
and immunoglobulin 250mg/kg/day. From the day 
after surgery, the pain in the right lower leg re-
duced, and the pains at rest and/or upon motion of 
the leg disappeared. From postoperative day（POD）3, 
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autonomic gait became possible. Administration of 
immunoglobulin and CLDM were suspended at POD 
3 and 5, respectively, but SBT/ABPC was contin-
ued. The prognosis of the wound was favorable, and 
thus the wound was closed at POD 7. The patient 
was transferred to another hospital on POD 8, and 
was discharged from the hospital, walking by him-
self on POD 15. As of one year after surgery, the 
patient is in good condition without any fever, pain, 
or swelling of the right lower leg（Fig. 5）. 

DISCUSSION

There have been only a few reports of NF in 
Japan, though the incidence of NF among children 
in the USA is reported to range from 500 to 1,500 
cases per year［1］. A major cause of NF in chil-
dren is an association with chickenpox［2, 3, 4］. 
Eneli et al. reported 36 NF cases and stated that 
81% of NF patients under the age of 5 years had 
at least one risk factor, and that the most frequent 
factor was chickenpox within one month before 
onset of NF in 46%, followed by other underlying 
diseases in 19% including Down’s syndrome and 
congenital neutropenia［5］.

It is presumed that the factors of increasing inci-
dence of NF in patients suffering from chickenpox 
are deterioration of cutaneous barrier function and 
the associated reduction of resistance to bacterial 
infection［5］. Another potential factor is a relative 
reduction of humoral immunological function due to 
the activation of cellular immunity, mostly with type 
1 helper T cells, induced from varicella-zoster virus
（VZV）infection［5］.

The interval between the onset of chickenpox and 
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NF infection varies. Clark et al. reported an average 
of 5.2 days［4］, Brogan et al. reported 3 days, and 
Waldhausen et al. reported 4 days［6, 7］. Our case 
presented NF 4 days after onset of chickenpox. 

The most frequent etiologic bacteria of NF in 
children is known to be Group A hemolytic strepto-
coccus（GAS）（streptococcus pyogenes）［5］. Etio-
logic bacteria other than GAS include Staphylococ-
cus aureus. Clark et al. reported the prevalence of 
NF infection due to GAS in children under 5 years 
of age to be 2.12 patients / million population and 
that from other pathogens to be 0.81 patients / mil-
lion population［4］. In our patient, both the blood 
culture in the previous hospital without antibiotics 
and intraoperative irrigated tissue culture examination 
at our institution were negative. Moss et al. showed 
that blood cultures were negative in 17（85%）of 
20 children with NF［3］. In contrast, Eneli et al. 
reported that blood cultures were negative in 21
（81%）of 26 children with GAS-related NF［5］. In 
the report, throat cultures were more available than 
blood cultures and positive in 8（35%）of 23 chil-
dren with GAS-related NF. Our case showed that 
antigen for streptococcus hemolyticus infection was 
positive by pharyngeal swab examination although 
blood cultures were negative. In addition, antibiotics
（SBT/ABPC）might result in the negative of intra-

operative irrigated tissue culture. There was scarce 
suspicion of other causative factors that was preva-
lent in the environment at that time or causative 
bacteria in his clinical history and clinical findings. 
Thus we considered the causative factor for our NF 
patient to be GAS, as reported by other researchers. 

We believe that aggressive treatment of NF pa-
tients should be performed immediately without 
hesitation upon evaluation of their general condi-
tion. There have been reports of deaths even when 
bacterial examination results were negative. These 
included one of 5 NF cases after onset of chicken-
pox with negative bacterial examination［4］, and 3 
of 13 child NF cases showing no presence of causal 
bacteria in either peripheral blood or tissues by bac-
terial examination - one of the 3 died［2］. 

Blood tests and imaging findings are the major 
tools for diagnosis of NF, especially in children, but 
they are not definitive, and differentiation between 
NF and cellulitis（honeycomb pattern inflammation）

or pyomyositis is difficult. Moss et al. reported that 
20 child NF cases which presented only edema on 
physical findings but no necrosis or blister［3］. 
However, delay of NF diagnosis can be lethal. Moss 
et al. reported the survival rate was 100% in cases 
where surgical debridement was performed within 
3 hours of admission, but lives could not be saved 
when surgical debridement was done at 18 hours 
or 24 hours after admission［3］. Deniel A et al. 
reported mortality of 100% in cases where debride-
ment was not performed after diagnosis of NF［1］. 

The Laboratory Risk Indicator for Necrotizing 
Fasciitis（LRINEC）score, that was demonstrated by 
Wong et al. in 2004, predicts the prognosis of NF 
based on CRP, white blood cell count, hemoglobin, 
sodium, creatine, and blood glucose level（Table 2）
［8］. According to this evaluation method, our case 
scored 2 points, suggesting a low risk and less than 
50% probability of NF. However, our diagnosis of 
NF based on physical findings and MR imaging 
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findings led to a successful treatment outcome after 
surgical debridement at the early stage of the dis-
ease. Even when the LRINEC score is low, if NF 
is suspected, aggressive surgical debridement is rec-
ommended as early as possible. 

CONCLUSION

Our 18-month-old male patient was diagnosed 
with NF at the early stage of disease using MRI 
and clinical findings, and the causal factor was con-
sidered GAS infection after chickenpox. A favor-
able treatment outcome was achieved after surgical 
debridement upon admission immediately following 
diagnosis.
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