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Abstract

Cervicofacial necrotizing fasciitis is a rapidly evolving bacterial infection, which can be associated with multiple complications and poor health.

However, there are few reported cases that are associated with Candida species, and the studies that report this indicate that it is found mainly in
areas such as the pelvis, thorax and to a lesser degree in the arms and legs. The presence of Necrotizing Fasciitis in the cervicofacial region is very
rare, which makes the present study relevant.

Material and Method: Descriptive, observational and retrospective study of Odontogenic Cervicofacial Necrotizing Fasciitis and the presence
of Candida spp., Carried out during one year, in the Maxillofacial Surgery service of the Specialty Hospital, of the National Medical Center "La Raza"
(IMSS). Patients older than 18 years, who were diagnosed with Necrotizing Cervicofacial Fasciitis of dental origin, were included in the study, re-
porting the presence of Candida. Treatment consisted of debridement of necrotic tissue, culture, dressings, intravenous antibiotics, and secondary
surgical scrubs.

Results: In one year, 7 cases of Cervicofacial Necrotizing Fasciitis of dental origin were obtained, of which 3 patients had associated Candida
species, the rest of the cultures were reported polymicrobial. The most associated comorbidities were uncontrolled diabetes mellitus and arterial
hypertension, there was a predilection for the male sex, the median age was 63 years, the ranges (min: 24 and max: 83). In addition, it was found that
the 3 patients who presented candida species in their cultures were overweight and their evolution was torpid.

Conclusion: It is important to perform cultures and biopsies to report the microbial species found in pathologies such as Necrotizing Fasciitis
and to be able to provide better treatment specifically to the patient. Candida species do not usually appear associated with Necrotizing Fasciitis,
which is why when other non-bacterial species are present, patients must undergo specific and individualized treatment to treat bacterial infections

(necrotizing fasciitis) and in this case also the fungal (candida), remembering that the two act synergistically.

Keywords: Fasciitis, Necrotizing, Candida, Odontogenic, Infection, Cervicofacial

Abbreviations: SAH, Systemic Arterial Hypertension; MD, Mellitus Diabetes; RD, Respiratory Diseases (chronic obstretric pulmonary disease and

pneumonia); CKD, Chronic Kidney Disease

Introduction

Necrotizing fasciitis is an infection with a significant morbidity
and mortality rate reported in the literature (ranging from 9% to
69%),"* the pathogenesis has not been fully specified, however it
is known to be a multi bacterial infection in which you can present
synergy with other opportunistic infections.! The rapid spread of

microorganisms through the facial planes leads to necrosis of the
fascia and the overlying subcutaneous tissue.® If the process con-
tinues, it spreads vertically towards the muscle.® One of the main
etiological factors mentioned in the literature is immune suppres-
sion, major or minor penetrating trauma, infections or cutaneous
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wounds with delayed healing, including open surgical wounds with
a high risk of infection.”® The main pathogens associated with nec-
rotizing fasciitis are bacterial, (necrotizing fasciitis can be divided
by the type of bacterial biota that is present). Four types are report-
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ed in the literature,”!* some authors only divide it into two large
groups (polybacterial and monomicrobial).”® The complete classifi-
cation is presented below in Table 1.

Table 1: The microbial biota and some general characteristics related to the different types of Necrotizing Fasciitis.

Types of necrotizingfasciitis

Microbial biota

Type I: polymicrobial, synergistic

Anaerobic microorganisms (bacteroides, clostridium, pepto-streptococci), facultative anaerobes (non-A strep-
tococci, enter bacteria), It is located at the trunk, abdominal wall, perianal and groin, in postoperative wounds,
newborns an be a life-threatening complication of omphalitis.

Type II: mono microbial

(group A beta-hemolytic streptococci), Staphylococcus to a lesser extent, is associated with minor cutaneous/
muscular injuries in immune competent patients, mainly in the head/neck and extremities, it can present with

or be complicated by streptococcal toxic shock syndrome (STSS)

Type I1I: mono microbial

Gram negative, involve the Aeromonashydrophila, including marine organisms (vibrio), in minor injuries
exposed to salt water (fish or shellfish stings and/or bites). It has a sudden evolution, with multi-organ failure
within 24 hours if not treaties. It can occur in the scrotum/perineum, previously called Fournier's gangrene,
(described by Jean Alfred Fournier, in 1886); or it is occurs in primarily immune compromised individuals with

traumatic wounds as well as burns

Type IV: fungal

mainly associated with opportunistic infections, similarly it has a predilection in immune compromised pa-

tients

The most frequent types of Necrotizing Fasciitis are type I and
type I, (polymicrobial mainly associated with anaerobic and mo-
nomicrobial bacteria related to Staphylococcus). However, there
are reports that mention the presence of Candida species, which
would link Necrotizing Fasciitis with a fungal etiology, which can
occur opportunistically in the oral cavity or respiratory tract.”%13

Background

Necrotizing fasciitis is a rapidly spreading infection, it occurs
acutely, through the fascia and subcutaneous tissues. It can be lo-
cated in different parts of the body (mainly in the pelvis, the lower
extremities, the chest, followed by the upper extremities) and rare-
ly occurs in the head and neck region.!*'* When necrotizing fasciitis
occurs in the head and neck, it is called cervicofacial, and has two
main subdivisions:

a) Craniofacial if it is above the lower border of the mandible
b) Cervical if it is below this border.*>-8

Only 5% of the cases in this area are reported in the litera-
ture.'®20 Necrotizing fasciitis has been considered a polymicrobial
disease, in which bacteria generate gases and end toxins that can act
synergistically, leading to the development of the disease. The main
associated species are: type I with anaerobes (among these bacte-
roides, clostridium, peptostreptococci), some facultative anaerobes
(non-A streptococci), type Il: is associated with group A beta-hemo-
lytic streptococci (to a lesser extent C and G) and Staphylococcus
aureus.’ the third type of Necrotizing Fasciitis is associated with
Gram negatives, involves Aeromonashydrophila, including marine
organisms (vibrio), and finally Type IV: fungal mainly associated
with opportunistic infections (such as Candida spp.) (Table 1).1011:21
The most affected patients are the immune suppressed, with un-
controlled diseases, wounds (open and/or deep) that do not heal,
opportunistic infections, burns, trauma, among others.’ There are
different case reports and studies that emphasize the presence of
necrotizing fasciitis poly or monomicrobial (type I and II), however
there are fewer studies that speak of necrotizing fasciitis type III

(where it is found in cultures of Aeromonashydrophila) and type
IV (fungal type, mainly associated with Candida species).”*?!* The
most common cause of cervicofacial necrotizing fasciitis is dental
infections, the other etiologies include oropharyngeal infections
(tonsillitis, peritonsillar abscess), insect bites, trauma, postopera-
tive infection, long-term open wound infection and poor manage-
ment, in addition to all these immune suppression or inadequate
health status of the patients!*!>?2-30 The management carried out
by different authors and studies is based on intravenous antibi-
otics, initially it is empirical and then directed to the type of mi-
croorganisms found in the culture, in addition to multidisciplinary
medical-surgical management, immediately to stop the progression
of the disease (eliminating all necrotic tissue), ensuring that the
wound margins are free of disease (necrosis) and preventing the
further spread of necrotizing fasciitis. Different adjuvant therapies
have been proposed, including negative pressure vacuum therapy,
hyperbaric chamber/oxygen, local healing, debridement and sur-
gical lavage, among others.!17262829 On the other hand, Candida is
a pathogen associated with a wide variety of diseases. It is a com-
mon colonizer of the oropharynx and intestines in normal individ-
uals.?3! Some species reported in studies on necrotizing fasciitis
are Candida tropicalis and Candida Albicans,**-** Candida albicans
strains have been described as hyper virulent due to deterioration
in patients with necrotizing fasciitis, however, no sufficient scien-
tific evidence found about it.3*** Among the main factors associat-
ed with the few reported cases of necrotizing fasciitis associated
with Candida species (series of less than 20 patients [11 patients,
5 patients, 3 patients, etc.] or isolated cases are mentioned)!21340-42
They include: trauma, gunshot wounds, uncontrolled diabetes,
significant immune suppression and transplant recipients (main-
ly kidney).'>'* Other species of Candida that can cause necrotizing
fasciitis are: C. parapsilosis and C. glabrata.?**3** Few studies speak
of the presence of Candida spp. in patients with necrotizing fasciitis
and it is less common to find it in infections of the head and neck
region, hence the interest in conducting this study, to know the type
of micro biota that the patients presented and if any reported Can-
dida in the culture.
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Objectives

Report the micro biota present in cases of odontogenic cervico-
facial necrotizing fasciitis of the Maxillofacial Surgery service of the
Specialty Hospital "La Raza", and report if any case with Candida

spp-
Material and Method

An observational, descriptive and retrospective study was car-
ried out; for one year (January-December 2014), in the Maxillofacial
Surgery service of the Specialty Hospital “Dr. Antonio FragaMouret
”, National Medical Center" La Raza ", IMSS, during 2014. Report-
ing as isolated cases and frequencies. Including patients diagnosed
with Cervicofacial Necrotizing Fasciitis of dental origin and report-
ing if any of them presented or developed Candida in culture, (re-
membering that it is rare to find it in this type of infection, unless
it occurs opportunistically). The micro biota found was reported in
microbiological cultures, as well as the characteristics presented by
the patients. The management granted in the Maxillofacial Surgery
service was with empirical intravenous antibiotics (beta-lactams
and lincosamide), immediate radical surgery (removal of necrotic
tissue), hospitalization and local cures on a scheduled basis (every
8 hours), performing mechanical work using sterile gauze and solu-
tion to thirds (hydrogen peroxide, sterile solution of sodium chlo-
ride 0.9% (w/v) in water and povidone iodine) and subsequently
irrigating and cleaning the surgical bed only with physiological
solution and sterile gauze; and finally placing an occlusive dressing
over the wound. The inclusion criteria for this study were: patients
of both genders (female or male), over 18 years of age, operated
on in the Maxillofacial Surgery service of the Specialty Hospital of
the National Medical Center “La Raza” during 2014 (from January
to December), who had a diagnosis of Necrotizing Fasciitis second-
ary to dental abscess, whose cultures showed the presence of some
species of Candida. The exclusion criteria were: Patients with a di-
agnosis of necrotizing fasciitis of origin other than dental, under 18
years of age. This study was carried out under the rules of the Local
Ethics Committee of the Specialty Hospital of the National Medical
Center "La Raza", taking care of the integrity and anonymity of all
participants, it has signed informed consent from the patients in-
cluded in the study, maintaining the data confidentially.

Analysis of data

Data collection was carried out reporting the different vari-
ables to consider, such as: gender, age, co morbidities and culture.
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Reporting frequencies. Subsequently, the analysis of the results was
carried out; the data management with SPSS version 15 was con-
sidered, with statistical analysis and graphical results.

Results

In the Maxillofacial Surgery service of the Specialty Hospital “La
Raza", in Mexico City, carried out during a year (January to Decem-
ber 2014), 7 cases of Cervicofacial Necrotizing Fasciitis of dental
origin were obtained, of which 3 patients presented associated Can-
dida species, the rest were polymicrobial, shown in Figure 1. the
representative photos of these patients, observing in the surgical
bed the presence of a whitish area especially in the center of the
wounds, where the highest amount of Candida was reported (there
were 2 different species of Candida: Candida Krusei and Candida
Albicans) in all The presence of Candida Albicans was found in the
culture and only one of the 3 patients had both species (C. Krusei
and C. Albicans). Table 2 shows the different clinical and epidemio-
logical characteristics according to the variables presented; report-
ing the presence of Odontogenic Cervicofacial Necrotizing Fasciitis
in 7 patients predominantly male (5 men and 2 women), of which
only 3 patients, all three were men, presented the association of
Cervicofacial Necrotizing Fasciitis associated with Candida species,
the which had torpid evolution and complications during their hos-
pitalization; In addition, it is also appreciated that the most associat-
ed co morbidities were uncontrolled Diabetes Mellitus and Arterial
Hypertension, however it is observed that the presence of respira-
tory diseases was found (Chronic Obstructive Pulmonary Disease
and pneumonia), a patient with chronic kidney disease, with re-
spect to age: the median 63 years and mode 57 years, the ranges
(min: 24 and max: 83). In the same way, the rest of the results of
the cultures are shown. A control was carried out on the Body Mass
Index, finding that the 3 patients who presented Necrotizing Cervi-
cofacial Fasciitis of Dental origin were overweight, reporting body
mass indexes of 26.5, 30.2 and 31.9, the rest were within normal
parameters, only one had 25.7. Hospital control, intravenous anti-
biotic management (with beta-lactam [cephalosporin or penicillin]
and lincosamide [clindamycin]) was carried out for all patients. No
patient was reported allergic to any medication, so this scheme was
decided), all were intervened by the The same surgical team and all
of them had a biopsy for culture in the same way (necrotic tissue
with a healthy border), the histopathological study was carried out
by the Central Laboratory of the Hospital "La Raza", and the results
of the study were reported based on the initially stipulated.

as seen with whitish areas in the center of surgical wounds).

Figure 1: Photographs of 3 representative cases of Odontogenic Cervicofacial Necrotizing Fasciitis associated with Candida species (same
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Table 2: Clinical and epidemiological characteristics of Odontogenic Cervicofacial Necrotizing Fasciitis
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Patient Gender Age Co morbidity Microbial culture Body mass index
1 Female 63 SAH Pseudomonas aeruginosa 24.3
MD
2 Male 70 SAH Candida Krusei 31.9
MD Candida Albicans
RD MorganellaMorganii
PseudomonaAeruginosa
3 Male 83 SAH Candida Albicans 30.2
MD E. Coli
4 Female 57 SAH No bacterial Development 24.2
5 Male 24 Smoking No bacterial Development 25.7
Alcoholism
6 Male 69 Psoriasis Achromobacterxylosoxidans 24.5
7 Male 57 SAH Enterobacter Aero genes 26.5
MD Candida Albicans
CKD
Discussion that when necrotizing fasciitis related to an infection by Candida

Necrotizing Fasciitis leads to progressive necrosis and worsen-
ing of the disease with systemic involvement, as has been report-
ed in multiple studies*® in the present work presented it is shown
again and coincidentally to the various authors that Necrotizing
Fasciitis by itself is a pathology often of polymicrobial origin, which
is also shown in this study, that it commonly affects the different
superficial and deep layers of the body (skin, subcutaneous tissue,
fat, muscle, including other structures such as vessels, nerves, or-
gans). The diagnosis is based on the combination of clinical and
histological characteristics of necrosis with the presented microbi-
ology.*® It was found as a coincidence with other studies that the
presence of Candida species associated with Necrotizing Fasciitis
is rare but draws attention because they are two infections that oc-
cur at the same time in patients who are mainly immunocompro-
mised, it can occur recurrently or as infection added to necrotizing
fasciitis opportunistically*” Calderone, Fonzi, Niewerth and Korting
among other authors***’ mention that Necrotizing Fasciitis has a
mechanism with end toxins and bacteria that generate gases (for
example, clostridial species) and it is known that Candida acts in a
similar way causing diseases where gas is produced, obtaining the
hypothesis that this gas is a by-product of fermentation and for the
virulence of the candida to be significant is supported by determin-
ing factors in human infections such as the presence of adhesins,
phospholipases, morphogenic changes, phenotypic aspartyl pro-
teinases switched and secreted'?*#* Of the aforementioned factors,
Adhesins are bimolecular that promote the adherence of Candida
albicans to those of the patient.”* mentioning that the variants or
mutations of the candida Albicans do not present said molecules
so they are less or null virulent. For years it has been mentioned
that Candida grows as single-celled yeast as filamentous pseudo-
hypha and hyphal forms. Which are found in the invaded tissue,
generating morphogenetic changes, which was corroborated with
histopathological studies and cultures.'** Fontes et al.>® mention

species occurs, the patients at greatest risk of developing this form
of the disease are those who are immune suppressed, mainly with
poorly controlled diabetes or peripheral vascular disease.®® Which
coincides with the study presented, given that the 4 patients who
presented with a finding of a Candida species had Systemic Arte-
rial Hypertension and Diabetes, one of them also had other patho-
logical agents that are associated with serious infections, such as
presented in the Morganella Morganii culture the patient present-
ed with pneumonia of torpid evolution and worsening of the gen-
eral state of health of the patient with rapid dissemination to the
mediastinum. Eisen and Abbasi mention that within the immune
suppressions associated with Necrotizing Fasciitis associated with
Candida, there are patients with kidney disease or who have had a
kidney transplant and, like said authors, in this study one of the pa-
tients had chronic kidney disease and presented in his culture Can-
dida'#*!® Therefore, this article coincides with the study carried out
by Brook et al.’* O Atallah et.al among others®? mention that necro-
tizing-type infections that have been associated with the presence
of Candida species act synergistically, which is still under study by
various authors. There are not enough cases that report the pres-
ence of Candida Albicans in the cervicofacial region and associated
with dental origin.***3>*

Conclusion

Necrotizing Fasciitis has a rapid evolution and complications
such as systemic and structural involvement (deep and superficial).
Few studies of cervicofacial necrotizing fasciitis are reported in the
literature, and even fewer cases are related to odontogenic infec-
tions. Most of the articles mention the presence of Candida spp. (Al-
bicans) in patients with Necrotizing Fasciitis secondarily and locat-
ed in different parts of the body (mainly pelvis and thorax) but they
are not common in the head and neck region; which is important
since the cases presented in this article are found in the cervicofa-
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cial and craniofacial region. It is also mentioned that the presence
of Candida is uncommon in cases of Necrotizing Fasciitis, which
makes the present study important since it is not common to find
type IV Necrotizing Fasciitis (classification by microorganisms) in
the head and neck. Generally, various species of microorganisms
are present (mainly bacteria). The surgical medical treatment is the
same (regardless of the type of necrotizing fasciitis I-IV). One of the
difficulties found in this work is that a statistically strong associ-
ation could hardly exist, due to the type of sample presented. But
this study can help as a basis for subsequent studies to continue
with the quantitative analysis and have a larger sample. On the oth-
er hand, it is important to take into account the symptoms reported
by the patient and give them the benefit of the doubt, since it should
be considered as suspicion in the evaluation of patients, especially
if they are immune suppressed (due to the greater susceptibility
to contracting infections), the search to Find any relationship be-
tween necrotizing fasciitis and the presence of Candida or other
microorganisms can help to continue the search for more scientific
evidence and larger case series or multicenter studies to investigate
and propose better management and treatment options, specifical-
ly aimed at these types of infections.
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