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Abstract

BACKGROUND

Craniofacial necrotizing fasciitis (CNF) is an uncommon but fatal infection that can
spread rapidly through the subfascial planes in the head and neck region. Symptoms

usually progress rapidly, and early management is necessary to optimize outcomes.

CASE SUMMARY

A 43-year-old man visited our hospital with left hemifacial swelling involving the
buccal and submandibular areas. The patient had fever for approximately 10 d before
visiting the hospital, but did not report any other systemic symptoms. Computed
tomography scan demonstrated an abscess with gas formation. After surgical drainage
of the facial abscess, the patient’s systemic condition worsened and progressed to septic
shock. Further examination revealed pulmonary and renal abscesses. Renal
percutaneous catheter drainage was performed at the renal abscess site, which caused
improvement of symptoms. The patient showed no evidence of systemic complications

during the 4-mo post-operative follow-up period.

CONCLUSION

As the patient did not improve with conventional CNF treatment and symptoms only
resolved after controlling the infection, the final diagnosis was secondary CNF with
septic emboli. Aggressive surgical decompression is important for CNF management.
However, if symptoms worsen despite early diagnosis and management, such as pus
drainage and surgical intervention, clinicians should consider the possibility of a

secondary abscess from internal organs.
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Core Tip: Craniofacial necrotizing fasciitis (CNF) is a severe infection that can rapidly
spread and progress to life-threatening conditions; therefore, early diagnosis and
appropriate management are essential. It can occur mainly due to odontogenic
infection, but many other causes lead to development of symptoms. This report
describes a rare case of secondary necrotizing fasciitis originating from internal organ
abscesses. It should be considered that septic emboli from other internal organs can
cause a secondary CNF if there is no improvement of symptoms after radical surgical

management.

INTRODUCTION

Craniofacial necrotizing fasciitis (CNF) is a rare and life-threatening condition

characterized by the rapid progressive necrosis of the fascia, fat, and muscle. Fascial
necrosis is a key feature of the disease progression. CNF is a lethal disease with a
mortality rate of 20%-40%[1. Although CNFs are rare, they are often associated with
systemic conditions owing to the abundant vascularity of the head and neck region.
Based on a literature review, CNF is mainly caused by odontogenic infections after
tooth extraction, especially in patients with chronic diseases such as diabetes,
immunosuppression, and elderly patientsi?l. It can also be caused by peritonsillar
abscesses, skin trauma due to insect bites, and fracturesl®l. In most wound cultures of
necrotizing fasciitis, group A Streptococcus bacteria are the most common pathogensl5l.
Management of necrotizing fasciitis includes early detection, broad-spectrum
antibiotics, and most importantly, radical surgical management. Early detection of CNF
can depend on findings such as air bubbles in soft tissues on computed tomography
(CT) and rapid progression of infection. The use of appropriate antibiotics based on

bacterial cultures is vital in improving patient conditionsl®. However, CNFs are
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frequently difficult to manage despite aggressive treatment; thus, leading to significant
morbidity and potential mortalityl7l.

In this report, we describe a rare case of CNF as a secondary presentation in a 43-
year-old male patient who developed necrotizing fasciitis due to hematogenic spread
from lung and renal abscesses. This patient met the diagnostic criteria of necrotizing
fasciitis, unlike Ludwig’s angina which is bilateral inflammation thatd'nvades the
submandibular area, including evidence of necrotizing fascia, characteristic
pathological features (extensive tissue necrosis, pattern of infection spreading along the
fascia), and/or the clinical presentation of gas-forming air bubbles in the fascia or

muscle necrosis invasion on imaging tests such as contrast-enhanced CTIl.

CASE PRESENTATION

Chief complaints
A 43-year-old man visited our hospital with left facial swelling involving the buccal and

submandibular areas.

History of present illness

A 43-year-old male patient was admitted to our outpatient department complaining of
swelling and pain in the left hemifacial area which started two weeks prior to consult.
The patient had fever for approximately 10 d, but no other systemic symptoms

occurred. At the time of the visit, the patient had fever with a temperature of 38.0 °C.

History of past illness

The patient was diagnosed with diabetes mellitus treated with insulin. In addition, the
patient had no history of illness associated with CNF, such as dental procedures,
including tooth extraction, skin trauma, head and neck infections, and other facial

fractures.

Personal and family history
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The patient had no medical history other than diabetes mellitus, and no family history
of CNF.

Physical examination
Preoperative: On physical examination, trismus and thinning of the skin with
crepitation were observed on the left cheek. There were also no pathological findings on

dental examination.

Postoperative: On postoperative day (POD) 1, after surgical decompression by incision
and drainage, the patient’s systemic condition worsened, accompanied by tachycardia,
hypotension, and overall deterioration of the patient’s condition; hence, septic shock

was considered.

Laboratory examinations

At the time of hospitalization, the glycated hemoglobin (HbA1C) level was elevated at
17.1, indicating uncontrolled diabetes. The Laboratory Risk Indicator for Necrotizing
Fasciitis (LRINEC) scoring system was used for proper diagnosis of necrotizing
fasciitisll. Laboratory findings showed a high white blood cell (WBC) count (15170/pL;
LRINEC score 1 point), a low hemoglobin level (10.5 g/dL; LRINEC score 2 points), an
elevated high-sensitivity C-reactive protein (hs-CRP) level (212.94 mg/L; LRINEC score
4 points), a high glucose level (242 mg/dL; LRINEC score 1 point), and a slightly low
sodium level (134 mmol/L; LRINEC score 2 points). The following results were normal:
Creatinine, bilirubin, aspartate aminotransferase, and alanine aminotransferase. The
patient had a score of 10 points in the LRINEC, indicating a high risk of CNF. In
addition, the albumin level was low at 2.3 g/dL. Procalcitonin, measured on the 3 d
after admission, was elevated at 1.140 ng/mL (normal range: < 0.1lng/mL). Blood
cultures after admission, wound swabs, and tissue cultures of the surgical field showed

gram-negative Klebsiella pneumoniae (K. pneumoniae).
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Imaging examinations

Preoperative: On facial CT, multiple abscesses with air bubble in the left temporal,
masticator, and buccal spaces along the fascial layer were observed (Figure 1A).
Pleomorphic wall-enhancing lesions were also observed in the left masseter and

temporalis muscles (Figure 1B).

Postoperative: On POD 1, follow-up CT revealed that the abscess pocket had become
smaller. However, after decompression of the CNF, the patient’s general condition
deteriorated and progressed to septic shock. Contrast-enhanced chest CT was
performed because multiple nodules were observed on chest X-ray upon admission
(Figure 2). On chest CT on POD 2, septic emboli and pneumonia were observed in both
lungs (Figure 3A). In addition, a lesion suspected as renal abscess was observed on
chest CT. On POD 3, contrast-enhanced abdominopelvic CT (APCT) was also done,
which showed multiple variably-sized renal abscesses in both kidneys (Figure 3B). This
raised the suspicion that septic pneumonia and renal abscesses were the sources of

sepsis.

FURTHER DIAGNOSTIC WORK-UP

Prior to blood culture results for identification of sepsis, intravenous antibiotics were
shifted to meropenem 1 g every 8 h and levofloxacin 750 mg per day, after consultation
with the Department of Infectious Diseases. On POD 2, after K. pneumoniae was
identified from the blood culture and detection of septic pneumonia and renal abscess,
the antibiotic was changed to cefotaxime (POD 3). Cytopenia due to sepsis persisted,
and despite the addition of metronidazole (POD 6), the clinical symptoms did not
improve. On POD 3, the patient developed seizures due to metabolic encephalopathy,
but magnetic resonance imaging or electroencephalography showed no acute brain
lesions. Renal percutaneous catheter drainage (PCD) was performed on POD 7 to treat
the renal abscess. After PCD insertion, the clinical signs and laboratory findings

improved rapidly (Figure 4). After two weeks of PCD, the signs of infection and
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laboratory findings gradually stabilized, and the abscesses of the left masseter and
temporalis muscle further decreased in size on facial CT taken on POD 25 (Figure 5A).

Figure 6 shows a timeline of the course of illness.

FINAL DIAGNOSIS

The patient’'s CNF symptoms and septic condition did not improve after surgical
decompression of CNF but improved rapidly after PCD. Therefore, the final diagnosis

of this patient was secondary CNF due to septic pulmonary and renal emboli.

TREATMENT

Surgical decompression of CNF

Under urgent general anesthesia, an incision was made transversely above the left
temporal crest. The superficial gnd deep temporal fasciae were dissected and the
temporalis muscle was identified. After confirming the position of the abscess pocket on
CT, dissection of the temporalis muscle was performed to drain the abscess, followed
by massive saline irrigation. A drainage line was inserted through the temporal incision
into the abscess pocket. A left upper gingivobuccal sulcus incision was then made to

drain the abscess pocket of the masseter muscle and the pre-zygomatic area.

Treatment of internal organ septic emboli

Intravenous empiric antibiotics were initially given, and after detection of K.
pneumoniae, the appropriate antibiotic was administered based on the sensitivity results
of the culture strain. The patient did not show improvement in clinical symptoms even
after the administration of meropenem, levofloxacin, cefataxime, or metrodidazole, but
eventually showed rapid improvement after PCD insertion. After PCD insertion, the
antibiotic was again changed to ceftriaxone (2 g/d). In addition, since the patient had
uncontrolled diabetes mellitus with a significantly elevated HbA1C level at the time of
admission, blood glucose tests were monitored daily, and blood glucose was controlled

with insulin. No further surgical procedures were performed after PCD insertion, and
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the patient was discharged on the POD 28 after blood glucose control, and the infection

symptoms completely resolved.

OUTCOME AND FOLLOW-UP
No further renal abscesses were observed on APCT on POD 45 (Figure 5B). At

outpatient follow-up after discharge, the patient’'s HbA1C decreased to 4.9. Trismus
was no longer observed six months after surgical decompression. No other symptoms

suggestive of complications were observed in the craniofacial area.

DISCUSSION

It is easy to overlook CNF especially when only the initial clinical symptoms are
present, and it is difficult to differentiate CNF at its initial stage from a simple
abscess[!0l. However, CNF progresses rapidly and have serious implications. Unlike
simple abscesses, CNFs have several specific clinical features, including rapid
progression of clinical infectious manifestations, an abscess with disproportionate pain,
presence of subcutaneous air bubbles or crepitations, and accompanying hyperesthesia
or anesthesia to pinpricks. Air bubble formation in tissues, although not
pathognomonic, is a critical sign that may appear on soft tissue plain radiographs or CT
scansl1].

CNF may occur as a monomicrobial or polymicrobial infection. Park et all*l reported
that the prognosis of CNF differs according to the gram-staining pattern of the
bacterium. Among gram-negative organisms, K. pneumoniae is the second most
commonly detected pathogen, and most monomicrobial K. pneumoniae infections have a
fatal coursel”l. It is a highly virulent pathogen with a high rate of mortality. Most
necrotizing fasciitis rapidly progresses due to direct infiltration of bacteria into the
lesion; however, in the case of K. pneumoniae, as in this case, necrotizing fasciitis is
caused by hematogenous dissemination to a septic lesion with an unknown etiology

without a traumatic skin lesionl[12l,
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In the present case, severe infection occurred to the extent that abscesses developed in
both the lungs and kidneys. It is difficult to determine the antecedent relationship
between the two organs. As the patient’s CNF symptoms did not improve after surgical
decompression and the laboratory values worsened and progressed into severe sepsis,
craniofacial infection was not the primary cause of sepsis. In addition, considering that
the patient’s systemic condition improved dramatically after PCD insertion into the
kidney, it was suspected that the infection was renal in origin. The hypervirulent nature
of K. pneumoniae induces the formation of multiple abscesses, which may have resulted
in secondary CNF, and underlying diseases such as diabetes may have contributed to
the spread of septic emboli. Thus, this patient appeared to have developed secondary
CNF in the craniofacial area, probably due to an internal organ abscess.

The early diagnosis of CNF in this case was made using the LRINEC score, which can
be used to distinguish CNF from severe cellulitis or abscess based on relevant
hematologic values. The LRINEC score has been proven useful for detecting severe
infections of the upper and lower extremities, which has improved the efficiency of the
early diagnosis!’®l. Some reports have shown that lower albumin levels in patients are
associated with a more fatal prognosisl®!4l. Procalcitonin is synthesized in various
tissues and organs in response to bacterial, fungal, and parasitic infections, and it has
become a useful marker for determining whether antibiotics should be used for the
duration of treatment!5l.

This case study has three implications. First, CNF is a possible rare secondary cause
of internal organ infections. The most common etiology is odontogenic infection, and
skin or blunt trauma have also been reported. To the best of our knowledge, this is the
first reported case of secondary CNF caused by septic emboli from an internal organ.
Second, the progression of gram-negative K. pneumoniae infection caused a pulmonary
or renal abscess, consistent with a previous report showing a higher risk of mortality in
cases of sepsis caused by gram-negative pathogensl4l. Third, the patient had no physical
examination findings suggestive of an internal organ infection other than fever.

However, internal organ abscesses were observed, and despite successful drainage of
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the CNF, the infection still progressed to septic shock. This suggests that despite
absence of other symptoms, the possibility of progression to systemic infection should
always be considered if fever is accompanied with low albumin and high WBC count.
In cases where a strain of K. pneumoniae is identified and if symptoms do not improve
even after surgical decompression, a primary or secondary problem in the internal

organs should be investigated further.

CONCLUSION

CNFs mainly occur after dental procedures; however, it may also be caused by other
infections. In the present case, CNF was caused by a systemic infection, which showed a
more severe course than a simple abscess or CNF due to other causes. The findings of
this study suggest that if CNF is not caused by adjacent skin or teeth, further
investigation is indicated to determine the primary source of infection, considering the
possibility of an internal organ origin. If the clinical manifestations suggest CNF, active

surgical intervention should be performed without delay to reduce the risk of mortality.
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