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Cervical Necrotizing Fasciitis Caused by Oral Cavity Infection:
A Case Report Considering Therapeutic Approach and its
Morphofunctional Implications
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SUMMARY: Cervical necrotizing fasciitis (NF) is a rare complication of oral cavity infection with high morbi-mortality. Given its low
prevalence, adequately reporting cases of NF, its therapeutic management, and associated morphofunctional modificatioisatatioe
scientific community is pivotal. To that end, we herein describe a case of cervical NF in a 60-year-old patient with demariddiatient
presented large, painful cervical swelling associated with a necrotic ulcer lesion in the anterior neck region. Intranedicexamdicated a
periodontal abscess in the right mandibular area, while computed tomography indicated the lesion’s extension from theibight hoaihe
submandibular region. Following empirical intravenous antibiotic treatment, a broad surgical debridement was performedcaotidred
infection were removed. Debridement revealed communication between deep and superficial anatomical regions in the subemeadibular
where we subsequently placed a Penrose drain. Biopsies showing acute inflammatory infiltrate associated with necroticregichegions
confirmed the diagnosis of NF. When an antibiogram revealed resistance to the empirical treatment, the antibiotic scheatedvasthean
adequate alternative. After a second debridement, we closed the defect with fascio-mucocutaneous advancement flapal wikeavdtibe
maintaining suction drainage. Having reacted positively, the patient was discharged 10 days after the operation. Degpigivan ext
morphofunctional change generated in the treated area, the patient showed no difficulties with breathing, phonation, serattmbitiging
the area during control sessions. Altogether, this report contributes to the highly limited literature describing morpaspegitsathat can
facilitate or delay the spread of infection or the morphofunctional disorders associated with the size and depth ofeweitams for cervical
NF, information that is relevant for the comprehensive, long-term prognosis of the treatment of NF.
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INTRODUCTION

Necrotizing fasciitis (NF), also known asrate ranging from 17 % to 64 % (Whitesideisal, 2000;
streptococcal gangrene, necrotizing erysipelas, ambhlweg-Majeret al, 2006; Ord & Coletti, 2009; Al-Alet
Fournier’s gangrene (Sahoo & Tomar, 2014; Ord & Colettyl., 2018). To better delineate NF, four types of NF have
2009; Rajanikantkt al, 2018), is arare, aggressive infectiorbeen defined in light of infectious etiology: type 1 (i.e.,
that compromises the subcutaneous cellular tissue, fasgalymicrobial), type 2 (i.e., monomicrobial or polymicrobial,
and, in advanced stages, muscles and deep vessels, thesgbpciated with Streptococcus spp. group A), type 3 (i.e.,
generating significant systemic toxicity (Ord & Coletti,caused by Vibrio spp., usually Vibrio vulnificus), and type 4
2009). The literature describes a variable prevalence of Nife., associated with fungal infections) (Cledral, 2011;
depending on the population studied, along with a mortalityisiakoset al, 2014).
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Concerning the head and neck, the literature repoi®inical examination. In a general clinical examination, the
that cervical NF constitutes between 2.6 % and 5.0 % of alhtient exhibited lethargy, fever, tachycardia, dehydration,
NF (Martinezet al, 2016), with dental and pharyngealand pale skin and mucous membrane. The anatomical region
infections being the most frequent causes (Elaetlal, characteristics included normocephaly, a round face, and a
2016; Barrieet al, 2018; Rajanikantat al, 2018). The late short neck, while the relation between the head, neck, and
diagnosis and treatment of cervical NF can lead to sevethbrax was determined to be aligned and normal. The ante-
complications, the most frequent being sepsis arrr cervical area showed extensive swelling, associated with
mediastinitis (Lanisnik & Cizmarevic, 2010; Cortegel, a necrotic skin lesion with irregular, sloughed edges, pain
2017; Alegbeleye, 2018). Given NF's low prevalence in then palpation, and an odor (Fig. 1A). The elliptical lesion
head and neck, it is essential to adequately report such shewed a maximum anterior—posterior extension of 9 cm
ses, including their presentation, diagnosisand a maximum horizontal extension of 14 cm. Intraoral
morphofunctional aspects, therapeutic managememxamination revealed oral sepsis, multiple dental root
evolution, and prognosis, to the clinical and scientificemnants, generalized periodontal disease, and a periodontal
community. To that end, this report describes a clinical caabscess in the right mandibular region.
of odontogenic cervical NF that considers its
interdisciplinary therapeutic management and th€omplementary and preoperative testingA contrast-
morphofunctional implications of the approach. enhanced computed tomography of the neck revealed a

lesion area of 43.4 23.2x 47.2 mm (Fig. 2) consisting of
partly confluent hypodense foci and mild peripheral
CASE REPORT hyperemia in the right submandibular region involving the
adjacent cortical bone of the mandible. A blood examination
also revealed mild leukocytosis with a shift to the left and

A 60-year-old female patient was admitted to thelevated C-reactive protein levels. Beyond that, the score
Emergency Department of the Hospital Militar del Norteof 7 on the Laboratory Risk Indicator for NF (LRINEC),
(Antofagasta, Chile) due to large, painful swelling in the arebtained based on laboratory tests routinely performed to
terior region of the neck, with a change in skin color, plusvaluate severe soft tissue infections (Weh@l, 2004,
dysphagia and odynophagia with at least four days &andneet al, 2015; Barriat al., 2018), suggested a diag-
evolution according to family members’ reports. The patiemosis of NF (Table I).
also presented multiple comorbidities currently under
treatment, including high blood pressure, type 2 diabet€sagnosis. Considering the extra- and intraoral clinical
mellitus, moderate overweight, major depressive disordabservations and complementary tests, we diagnosed the
venous insufficiency in the lower limbs, rheumatoid arthritissondition as cervical NF, caused by a right mandibular
and hip osteoarthritis. The patient was referred to the intensieriodontal abscess, the infection of which had spread to
care unit, and a multidisciplinary team addressed the casehe submandibular region and adjacent areas.

Fig. 1. Preoperative
situation of the patient. A
large swelling with a change
in skin color is observed
corresponding to a necrotic
skin lesion in the cervical
anterior area that crosses the
midline. B: During
preparation for surgical
drainage, spontaneous
rupture of the irregular
sloughing edges of the
lesion’s margins occurred
(red arrows).
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Fig. 2. Contrast-enhanced computed tomography of the neck. A: Horizontal submandibular section shows confluent hypodténse foci w
slightly hyperemic areas in the submental, right submandibular, and adjacent soft tissue regions. Loss of continuityysfrtae pla
muscle is observed. Hyoid Bone (HB), Sternocleidomastoid Muscle (SCM), Platysma Muscle (PM), Submandibular Gland (SG), External
Jugular Vein (EJV), Internal Jugular Vein (1JV), Common Carotid Artery (CCA), Subcutaneous Tissue (ST). B: Parasagittal section
right side, showing a hypodense area that compromises the cortical bone and adjacent soft tissues. It extends fromiiijie loftlee ma
mandible to the anterior region of the neck.

Table I. Results of patient’s laboratory tests and LRINEC score applied. Adapted Byeatment. Concerning the

Barriaet al (2018). management of comorbidities, special
Laboratory tests values Values considered by LRINEC LRINEC  Patient emphasis was given to diabetes
obtained from patient Score score mellitus, a pathology associated with
C-Reactive protein (mg/dL) PCR (mg/dL) up to a nine-fold greater risk of
160 <150 0 mortality in cases of cervical NF due
>150 4 4 to odontogenic causes (Gore, 2018). In
Total white blood cell count Total white blood cell count our patient’'s case, empirical
(1000 cells/pL) (1000 cells/uL) intravenous antibiotic therapy was
10.1 <15 0 administered, which included 600 mg
3;_25 ; 0 of clindamycin every 8 hours, 2 g of

clindamycin every 24 hours, and 1 g of
metronidazole every 8 hours.

Hemoglobin (g/dL) Hemoglobin (g/dL) Moreover, 100 mg of ketoprofen was
737 Tﬁg 5 (1) ) admin_istered orally every 12 hours._ The
<11 ’ ) following day, the patient was admitted
Sodium (mmol/L) Sodium (mmol/L) to the,Operati,ng room to undergo
~135 0 extensive surgical debridement under
144 <135 2 0 general anesthesia. According to the
Glucose (mg/dL) Glucose (mg/dL) classification proposed by Thaletral
<100 0 (2013), the injury was level Il at the
122 >100 1 ! time of the initial examination (i.e.,
Creatinine (mg/dL) Creatinine (mg/dL) black discoloration of skin, crepitus,
0,69 <=141 0 0 and dermis exposure). However, as the
>141 2 surgical procedure was being prepared,
Final score 7 it rose to level Il (i.e., deep fascia,
LRINEC risk assessment: muscle, and vessel exposure) due to the

Final score<5: Low risk and <50 % probability for presence of NF. ;
Final score 6-7: Medium risk and 50-75 % probability for presence of NF. spontapeous rupture of Fhe, Irregu.lar
Final score=8: High risk and >75 % probability for presence of NF. sloughing edges of the lesion’s margins
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(Fig. 1B). Once necrotic tissue and purulent exudate wesgtensive surgical debridement destroyed a part of the
removed, the subcutaneous cellular tissue of the rigiptatysma muscle and nearby fasciae (Figs. 1 and 2). As a
submandibular and submental regions, part of the carotidnsequence, the anatomical limits of the submandibular,
region, and the muscular triangle could be observed, ssisthmental, a part of the carotid triangle, and muscular
could communication between the submandibular regionsgions were altered. The associated vascular components
and the sublingual space (Fig. 3). A microbial sensitivitgi.e., anterior jugular veins and tributaries) were also
test (i.e., antibiogram) was performed using the culture ofodified in relation to the adjacent anatomical spaces and
exudate and tissues samples obtained from the lesion.fAsciae. Although the level of vascular damage could not
for the oral cavity, the root remains were removed, and the established, the mylohyoid muscle and adjacent fasciae
mandibular periodontal abscess was drained, with the@d been visibly compromised, which had caused
mucosal plane sutured using Vicryl 3-0. At the end of theommunication between the right submandibular region
first debridement, a Penrose drain was placed in tla@d the sublingual compartment (Fig. 3). However, no
submandibular region (Fig. 3b), and the surgical defesignificant functional alteration was observed in the
was covered with paraffin gauze (i.e., Jelonet) plusuprahyoid or lingual muscles actions after surgery. Closing
dressings. Two days later, a second surgical debrideméme surgical defect required a wide displacement of the
was performed, and then the surgical defect was covelateral skin tissue of the neck both anteriorly and medially
with laterally based fascio-mucocutaneous advancemégrig. 4), which altered the distribution of the muscle
flaps that achieved total coverage. The deep planes wéascicles of the remaining platysma and compressed the
sutured with Vicryl 4-0 and the superficial cutaneous plarenatomical structures of the neck’s anterior sector.
with Prolene 4-0. A suction drain was placed in the caudalthough such outcomes may slightly limit the action of
area of the surgical site (i.e., surgical wound) for 2 dayke suprahyoid and infrahyoid muscles during swallowing
(Fig. 4a). Due to resistance to clindamycin and ceftriaxor@ad chewing, they were apparently compensated by the
observed in the antibiogram, intravenous antibiotic therajpyesence of the remaining subcutaneous fatty tissue, which
was changed to 4.5 g of tazonam every 6 hours and 1 gooibundant in the anatomical sector (Figs. 3 and 4) and
vancomycin every 12 hours, while 1 g of metronidazolean lubricate the movement of tissues. In the postoperative
every 8 hours was maintained. The patient proceededctntrol session performed in Week 4, the vitality of the
our satisfaction, and hospitalization following the closureervical flaps was observed without any signs of infection
of the defect and extraction of the suction drain was T dehiscence, with a slightly retractile paramedian scar in
days. Afterward, the patient received several postoperatitree formative state (Fig. 4b). During the following control
checkups—the first at 24 hours, the second at 48 housgssions, the patient reported no difficulties with
then weekly for a month and monthly for a year—but nev@rerforming neck movements or discomfort during
showed any evidence of complications. chewing, phonatory functions, or swallowing, only a slight

perception of skin tension generated by the retractable scar.
Morphofunctional aspects associated with the injury No complications related to venous vascular damage in
and surgical treatment. In modifying the cervical the anatomical area were observed during the postoperative
cutaneous and subcutaneous tissue, the necrotic lesion emtrol period either.

g

— st "
Fig. 3. Surgical intervention, and debridement. A: condition of the tissues after initial debridement under general afiésthesia.
communication between the submandibular region and the sublingual space is observed (red arrow). B: Condition of thertissues af
extensive debridement and installation of a Penrose drain at the site of communication between the submandibular arelrapuéthe s

compartment.
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Fig. 4. Closure of the surgical defect and evolution. A: closure of the defect with a laterally based fascio-mucocutameenseadva
flap performed after the second surgical debridement, two days after the initial debridement, achieving total coverkyeelp#ne

of the image, the placement of two cannulas for suction drainage can be seen. B: post-surgical control at week 4, paaaméldéan sc
process of healing, slightly retractable from the lower and lateral areas.

Microbiological and histopathological findings. A  consistent with cervical NF (Fig. 5), a condition characterized

microbiological analysis revealed type 1 polymicrobiaby abundant acute inflammatory infiltrate associated with

infection according to the etiological classification of NFextensive necrotic and hemorrhagic areas, liquefied fatty
(Chenet al, 2011; Misiako®t al, 2014), with the presence tissue, and polymorphonuclear cells plus phagocytic

of Actinomycesspp., Propionibacteriumspp., and mononuclear cells infiltrated in the subcutaneous tissue and
Enterococcus faecalidHistopathological findings were adjacent fascia (Caballeet al, 2012).

L% G R e (BECRERS : :

Fig. 5. es. A: The image e inflammatory focus, composed mainly osneutrophil
where foci with aspects of bacterial colonies are observed (red arrows). B: A stroma made up of adipocytes (fatty tsswedis ob
associated with an abundant acute inflammatory infiltrate. C: necrotic areas where a large number of inflammatory ceflgeare obs
Stain: Hematoxylin-Eosin.

DISCUSSION

Presenting in different forms and progressing rapidlghe elimination of oral infection (Vorost al, 1993;
cervical NF caused by oral cavity infection is a disease witMohammedet al, 1999; Ord & Coletti, 2009; Al-Alet al,
limited prevalence but considerable complexity. The cag918; Gore, 2018; Rajanikan#t al, 2018). We also
described herein was treated following clinical consensuzlculated the LRINEC score (Table 1), which can allow the
which implies the adequate management of the patienéarly detection of cases of NF (Waetgal, 2004). In various
comorbidities, the application of broad-spectrum empiricatudies, LRINEC scores have been calculated in association
antibiotic treatment plus an antibiogram, early surgicatith cases of cervical NF and demonstrated a high negative
intervention involving extensive surgical debridement, anpredictive value and a low positive predictive value (Sandner
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et al, 2015; Barrieet al, 2018). In our patient’s case, theobstruction, or major vessel perforation (Mohamnetail,
score was consistent with the severity and evolution of ti®99; Ord & Coletti, 2009). However, in research, the long-

cervical NF diagnosed. term consequences in terms of morphological and functional
modifications derived from such extensive tissue loss have
Morphofunctional aspects of NF and its treatment been poorly approached (Bonne & Kadri, 2017; Brengard-

Bresleret al, 2017; Urbinaet al, 2021). In our patient’s

The primary anatomical pathways that NF-associatethse, surgical debridement generated the loss of skin,
microorganisms use to disseminate, advancing at a ratesabcutaneous tissue, part of the muscle tissue (e.g.,
2-3 cm per hour (Zharet al, 2020), are anatomical spacesnylohyoid and platysma), and fasciae. The function of the
formed by the fasciae, which explains the risk of septicempdatysma muscle in humans has been related to the movement
if NF is not diagnosed and treated early. However, in oof the lower lip, angles of the mouth and jaw, and the
patient’s case, the infection had spread between the skin amovement of the neck skin (Le Louarn, 2016; Hwenall,
the superficial layer of the cervical fascia, thereby causirgP17; Mayet al, 2018). In addition, its contraction generates
extensive skin necrosis and compromising part of thbe separation of the skin from deep tissues, thereby reducing
platysma muscle without dissemination to deep cervictiie angle generated between the jaw and neck (Mobaie
spaces. In such cases, knowledge of neck anatomy2i&13). Therefore, the destruction of a portion of the platysma
necessary to understand the potential and dangerous rowtas alter the movement of the cutaneous plane of the lower
of microbial dissemination in cervical NF. For example, ithird of the face, the venous permeability of the anterior
the reported case, the infection could have spread througlgion of the neck, and the sliding of the visceral axis (i.e.,
the space between the pretracheal lamina and superfidaalnx—trachea) during swallowing, chewing, and phonation.
lamina of the cervical fascia to the carotid sheath. From thefejditionally, the elimination of extensive tissue was
it could later reach what is called the “danger space” aompensated by a large anterior displacement of the lateral
“retropharyngeal danger space,” which lies between the akkin tissue of the neck, which modified its position and
fascia and the prevertebral lamina of the cervical fascialationship with the underlying structures. Although tissue
(Snoselet al, 2021) and spans from the base of the skull tension and the compression of deep structures were
the mediastinum (Lanisnik & Cizmarevic, 2010; Cortese observed (Fig. 4), the tissue healed adequately and formed
al., 2017). However, for some reason, the infection in then inferior retractile zone, and no functional complications
case described had concentrated in the anterior superficiedre observed during the postoperative period. Therefore,
zone of the neck without spreading into deeper spaces, whithidies that analyze the mid- and long-term effect of
contributed to the good prognosis of the surgical interventi@natomical changes generated by the size of the lesion and
performed. In fact, the literature describes an average of 32 surgical treatment associated with cervical NF could
surgeries and 23.8 days of hospitalization for cervical Néontribute significantly to the comprehensive prognosis of
(Barriaet al, 2018), whereas the case described here requitegatment for NF.
two surgeries and only 10 days of hospitalization, with the
consequent reduction in morbi-mortality and associated In sum, cervical NF caused by oral cavity infection
costs. In our opinion, studies that correlate NF’s clinicas a rare complication with high rates of morbidity and
manifestation with certain morphological aspects of patientsortality, and its diagnosis presents a clinical challenge due
(e.g., anatomy, biotype, and sexual dimorphism) coul® the wide variety of signs and symptoms. The case
elucidate how those variables influence NF’s spread into thdescribed herein involved an anatomically focused increase
deep regions of the neck. Some authors have concluded thahe volume in the anterior neck region that had delayed
if skin necrosis is not observed, then NF may bthe infection’s spread to deeper anatomical spaces, which
underestimated because its extension into deeper spacgwabably contributed to the success of the treatment
less clinically perceptible (Ord & Coletti, 2009; Martiregz performed. Following surgical treatment, the extensive
al., 2016). However, those authors did not include the&natomical modification of the anterior region of the neck
morphological aspects of the affected anatomical region did not generate significant alterations in functions such as
their analysis. swallowing, phonation, breathing, or vascular problems. In

presenting those outcomes, this report contributes to the

At the same time, infection plus extensive surgicdlighly limited literature describing morphological aspects
debridement associated with NF produces extensive tisshat can facilitate or delay the spread of infection during
loss and large scars, which changes the morphology of tHE, as well as the morphofunctional disorders associated
anatomical region and, in turn, modifies several functionwith the size and depth of surgical interventions for cervical
The literature describes how cervical NF can lead to jugulbif, information that is relevant for the comprehensive, long-
vein thrombosis, pharyngeal wall perforation, airwayerm prognosis of the condition’s treatment.
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