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Abstract

Acute invasive fungal rhinosinusitis (RSFIA) is a potentially lethal disease that occurs in immunocompromised
patients who have a rapidly progressive evolution to adjacent structures in a disseminated infection and death
of the patient. Material and Methods: An observational, cross-sectional, retrospective, analytical study was
designed. There were 19 patients diagnosed with Acute Invasive Fungal Rhinosinusitis, we considered the risk
factors associated with morbidity and mortality, such as age, gender, comorbidities, immunocompromise.
Results: 94.74% had diabetes mellitus and 21.05% had chronic kidney disease. The most frequent agent was
Mucormycosis 78.95%, followed by 15.79% for Aspergillus. 89.47% underwent surgical debridement. Mortality
was estimated at 42.11%. The following associations with mortality were found: age equal to or greater than
65 years Student’s T-score of -2.1 and p0.04, the visual and state of consciousness alteration had a p 0.01, p 0.02
and p 0.008 with RR of 3.61 (95% CI 1.25 - 10.37), RR of 5.09 (95% CI 0.77 - 35.59) and RR of 3.75 (95% CI 1.62
- 8.67)) respectively. Necrosis of the hard palate showed a p-value of 0.04; RR of 2.8 (95% CI 1.09 - 7.14). Bone
erosion by CT p 0.03; RR (95% CI 0.88 - 12.51). Conclusions: The variables associated with mortality cases are
older than 65 years, altered state of consciousness, diplopia, decreased visual acuity, hard palate necrosis and
bone erosion. While the only protective factor to mortality identified was early surgical debridement, decreasing
the mortality event up to three times. Keywords: Acute invasive fungal rhinosinusitis; Mucormycosis; Mortality;
Associated factors.

Abbreviations: AIFR: Acute Invasive Fungal Rhinosinusitis TC: Computed Tomography, DM: Diabetes mellitus,
CKD: Chronic kidney disease, LV: Liver disease, LK Leukemia

INTRODUCTION

Rhinosinusitis comprises a spectrum of inflammatory
and infectious diseases that involve one or more
of the paranasal sinuses and nasal mucosa,
various etiologies are known (infectious, allergic
or mechanical obstruction, other less common,
hypersensitivity to aspirin and cystic fibrosis).
Fungal or fungal rhinosinusitis (RSF) is a clinical
entity not so rare as it is believed, it was recognized
more than a century ago, but it is only 1 or 2 decades
ago that it is fully described and classified.1, Based on

the clinical manifestations, histopathology, radiology
and mycological characteristics are classified to the
Fungal Rhinosinusitis in these two basic forms of
presentation (NEW ENGLAND 1998): Acute Invasive
Fungal Rhinosinusitis

Non-invasive form: clinical condition of relatively
benign presentation and includes three entities:
Allergic fungal rhinosinusitis, Mycetoma or fungal
ball and saprophytic colonization Invasive form: has a
more aggressive clinical course and may be presented
as: Invasive acute, Invasive chronic and Invasive
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granulomatous. 1, 2 The main infectious agents of
rhinosinusitis are attributed to viruses, bacteria and
fungi; multiple fungal organisms have been reported
as causative agents of fungal rhinosinusitis, however,
the most frequent agents are saprophytic fungi
(Mucorales) amongthe mostcommonlyidentified
species are Mucor spp, Rhizopus sp, Lichteimia
(Absidia) and Corymbifera. 1, 2, Rhinosinusitis
(RSFIA) or Fulminant (Mucormycosis),

refers to fungal infections caused by members of the
order Mucorales, the infection is given by inhalation
through aspiration of spores or by direct inoculation
into the skin or mucous They are vasotropic
microorganisms, so they have the ability to cause
tissue infarcts. 3 RSFIA is a potentially lethal disease
which mainly occurs in immunocompromised
patients (around 2%), although it can also occur in
immunocompetent patients in whom development
is chronic and indolent, unlike immunocompromised
patientsinwhomithasanevolutionrapidly progressing
toadjacentstructuressuchasthe orbit, cavernoussinus
and brain, culminating in a disseminated infection
and death of the patient. 5, 6 Some predisposing
factors for the development of this disease are
diabetes, diabetic ketoacidosis, sepsis, renal failure,
intravenous drug use, neutropenia, deferoxamine
therapy, burns, trauma, chemotherapy, therapies with
high concentrations of steroids, cirrhosis, lymphomas,
leukemia, hepatitis and myelodysplastic syndromes.
7 Some examples in which the presentation of the
disease is favored is the case of diabetic patients,
since monocytes and macrophages fail in the function
of suppressing germination of the spores. Diabetic
ketoacidosis alters the functions of neutrophils,
including chemotaxis, adhesion and their oxidative
function. The metabolism of iron is also a critical factor
in the pathogenesis of patients with diabetes at risk of
suffering from mucormycosis. 8 The performance of a
histopathological study is necessary for the diagnosis,
in which the mucosa is biopsied during an endoscopy,
in which findings such as pale mucosa, ulcers and
granulation can be found in up to 75% of the cases,
in addition to data of ischemia and necrosis in severe
cases. 9 The biopsy of the middle turbinate has been
proposed before the disease is fully established as an
early diagnostic method, since it has been identified
that the invasion of this intranasal structure is more
commonly invaded. 9 After inhaling the spores and
depositingthem in the sinuses, the infection can spread

to the orbit and brain tissue. The initial symptoms of
the disease are usually not very specific such as fever,
nasal obstruction and rhinorrhea; some more serious
symptoms can include visual affection, paresthesias
and other cranial neuropathies (mainly V and VII),
these represent manifestations later in patients with
more advanced disease. 9, 10 The rhino-orbitocerebral
presentation, represents the form of greater invasion
of the disease, has three stages of progression:
limited to the sinonasal region, extended to the rhino-
orbital region and includes the rhino-orbitocerebral
component. As the infection travels through the
vascular tissues and adjacent soft tissues, the vessels
become thrombosed and vascular occlusion occurs,
which causes infarction and necrotizing vasculitis of
the structures. This localized ischemia environment
produces the acidic environment necessary for fungal
growth. 7 RSFIA is a rapidly progressive disease that
predisposes to high rates of morbidity and mortality.
Despite treatments, 50 to 80% mortality has been
reported in patients treated for RSFIA; the progression
of initial symptoms to those that make the disease
evident can be so aggressive that the transition occurs
up to one day. 8,9, 10

Unlike orbital apex syndrome, in the orbital fissure
syndrome, vision is preserved, given that the
optic foramen is intact.3 If the infection continues
ascending, the fungus can reach the cavernous sinus
and by contiguity the brain parenchyma provoking
thrombosis and infarcts that subsequently evolved to
coma and death of the patient. 9, 10 The presentation
of exclusively nasal RSFIA has lower mortality rates,
unlike those patients in whom intracranial structures
are involved, these rates are doubled11. Some of the
differential diagnoses to be taken into account when
presenting nasal symptoms are the granuloma of
the line media, rhinoscleroma, syphilis, tuberculosis,
sinonasal and orbital tumors. 10 In the case of ocular
and cephalic involvement, it should be differentiated
from temporal arteritis, orbital cellulitis, cavernous
sinus thrombosis and Pseudomonas sinusitis. 10
The management of this disease is multidisciplinary,
since it deals with the correction of the underlying
disease, early antifungal treatment, as well as
aggressive surgical debridement for its resolution.
9.10 Debridement by laparoscopy with biopsy
is a therapeutic diagnostic method which allows
identifying the quality of the mucosa, taking samples
and debriding the affected area. Standard stains for
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mucorales are hematoxylin-eosin, periodic acid-Schiff
and Gomori silver metamine. 10, 11 The advantage of
anaggressive debridementis to remove the devitalized
tissue caused by the angiocentric necrosis caused
by the fungus, in addition to providing the affected
surface with a better area for the scope of the medical
treatment, since the occlusion is released. blood
vessels and has a better pharmacological distribution.
9, 10, 11 If the affectation is very serious, daily
debridements can be used; if the extension covers the
orbit, ocular exenteration or even sinusremoval may be
necessary. 9, 10, 11 The preferred imaging technique
to establish soft tissue invasion is magnetic resonance,
since it allows a more accurate determination of
the area affected by the infection, the use of the
tomography delimits the invaded bone portions, with
The disadvantage of having limited sensitivity in the
identification of early stages of infection is also used
to observe the laterality (unilateral, bilateral) of the
disease and the expansion of the affected paranasal
sinuses. 9, 10 The histopathological characteristics
that are observed is the presence of the rupture of the
mucosa by the agent and tissue necrosis, there may
be invasion of the blood vessels causing angiocentric
necrosis. 9, 10, 11 There have been several clinical
trials in which it has been seen that the best antifungal
therapy for these cases is with the use of amphotericin
B lipid formulation, however, in cases of patients with
kidney involvement can bring controversy its use, for
which the use of Posaconazole as a second therapeutic
option has been described.10, 11

The presence of symptoms varies according to the
affected sinuses; the presence of invasion in the
ethmoid sinus tends to a rapid dissemination to
the brain tissue through the papyracea lamina, the
infection of the maxillary sinus will be reflected with
the presence of palatal involvement, the frontal sinus
is the one that has been reported with less affectation. 9.10

If the infection crosses the ethmoid sinus into the
papyracea lamina and subsequently reaches the orbit
and its contents, it can easily spread to the posterior
region and cause the orbital apex syndrome. 9 The
orbital apex syndrome is an atypical presentation
involving the involvement of the cranial nerves II,
III, IV and VI, as well as the ophthalmic branch of the
V-pairand is characterized by the sudden loss of vision,
ophthalmoplegia, palpebral ptosis, optic atrophy,
hyperesthesia or hypesthesia in the distribution of
V1, swelling and proptosis of the eyelid, optic dilation
and diplopia
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There are proposals to make the diagnosis by less
invasive methods, in a study conducted in 2014
the usefulness of the Polymerase Chain Reaction
(PCR) and some immunological methods directed
towards specific agents was determined, however, the
observationbydirectmicroscopyofTheaffectedtissues
continues to be the best technique for the diagnosis of
these patients. 12 The determination of the prognosis
occurs to a large extent with the promptness of the
diagnosis, since there are no clear data indicating a
clearer predisposition among immunocompromised
patients, in addition to the poorly determining
presentation of the symptoms; special measures have
been taken in which it is proposed to suspect RSFIA in
all patients with compatible symptoms and to begin
the search for the diagnosis to improve the prognosis
and decrease the morbidity and mortality of those in
whom the disease is confirmed in order to initiate an
opportune treatment through the techniques already
mentioned, but especially the correction in the state of
immunosuppression. 15, 16, 17, 18 The mortality rate
depends on the underlying disease and the moment
of diagnosis, which determines early medical and
surgical intervention, which limits the progression
and unfavorable outcome for the patient. 14, 15, 16,
17.19

MATERIALS AND METHODS

An observational, cross-sectional, retrospective,
analytical study was designed in the Specialty
Hospital No 2, “Lic. Luis Donaldo Colosio Murrieta”
Mexican Institute of Social Security, Sonora, Mexico
in a period from January 01, 2011 to July 31, 2017.
Cases of patients diagnosed with acute invasive fungal
rhinosinusitis who had a complete file were taken
into account, sociodemographic and determinant data
were included for the development and progression of
the disease.

The statistical analysis obtained an Odds Ratio as
a measure of association with 95% CI, between
comorbidities vs other associated variables, an X2 for
qualitative variables and a Student’s T for quantitative
variables with p <0.05 for statistical significance.
Univariate analysis was performed applying the
measures of central tendency (mean and median),
and dispersion measures (standard deviation), as
appropriate for parametric and non-parametric
variables, as well as proportions for qualitative
variables.
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A bivariate analysis was performed for qualitative
variables, as well as an association of risk between
the variables, obtaining an Odds Ratio between the
immunosuppressive cause against the variables,
determining the groups with the highest risk of
morbidity and mortality.

Additionally, an X2 was performed for qualitative
variables, and a Student’s T for quantitative variables
with p <0.05 for statistical significance. Everything
was exported to the statistical program Epi-Info 7,
which is a program of free use that does not require a
license for its management.

The procedures were performed according to the
Declaration of Helsinki and approved by the Ethics
Committee of Specialty Hospital No 2, “Lic. Luis
Donaldo Colosio Murrieta” Mexican Institute of Social
Security

The study was conducted at the Department of
Otorhinolaryngology and Head and Neck Surgery in
Specialty Hospital No 2, “Lic. Luis Donaldo Colosio
Murrieta” Mexican Institute of Social Security

RESULTS

In our study, a total of 19 patients were included,
where the average age recorded was 57 years, a
minimum of 35 years and a maximum of 82 years. The
distribution by sex was 52.64% female and 47.37%
male (graphicl). Within the registered comorbidities,

94.74% of the patients presented diabetes mellitus,
another 21.05% Chronic Renal Disease (Table 1)

In the distribution by year, during 2017 a total of 10
cases were registered, in 2013, 2014 and 2016, 3 cases
for each year (graph 2).

The distribution by state, we found that 52.63%
correspond to the state of Sinaloa, secondly, 36.84%
for the state of Sonora, and in Baja California Sur
10.53% were registered

Through the pathology results, the fungal strain
was identified, 78.95% corresponded to the agent
Mucormycosis, followed by 15.79% for Aspergillus,
and in third place with 5.26% Candida + Mucormycosis
(Table 2).

The clinical distribution of the disease was classified
by the clinical and tomographic findings, as well as
the surgical findings, firstly in the Sinonasal area, with
36.84%, secondly the Rinoorbital area with 31.58%,
and in third place

Rinoorbitocerebral with 26.32% of the cases (graph 3)

The changes in blood count at the leukocyte level were
evaluated, essentially neutrophils, where an average
of 16.76 was recorded, with a minimum of 2 and a
maximum of 42.2. The time in having the definitive
diagnosis was evaluated, where the mean was 3.15
days, with a minimum of 1 day, and a maximum of
9 days The therapy start time was also measured in
days, in which an average of 2.73 days was registered,
with an average of 1 day, and a maximum of 7 days

In 89.47% of patients underwent endoscopic surgical
debridement, and 10.53% did not. Patients who
underwent ocular exenteration were 31.58% and
68.42% did not. cases of mortality are estimated at
42.11% In the case of resolution of the table, it was
observed that 36.84% was total and 21.05% with
sequelae

With a univariate statistical analysis, the association
and dependence between variables was determined.
The association with the type of strain isolated with
mortality, we obtained a value of X2 of 1.49, with a p
0.47, not significant

The clinical form with mortality was observed a
greater mortality in the Rinoorbitocerebral type, with
a p 0.08, without statistical significance, gender with
mortality, a p of 0.84, without statistical significance,
the calculation of relative risk (RR), a value of 0.9 was
obtained (IC 95% 0.31 - 2.58) 1C95% considered as
indeterminate

The mortality association with ocular exenteration
was p = 0.59, without finding statistical significance,
the RR value was 0.72 (95% CI 0.2 - 2.58), 95% CI was
undetermined

Surgical debridement with mortality yielded a p <0.07
not significant; the RR estimate was 0.35 (95% CI
0.18 - 0.67) 95% CI, considering it a protective factor
towards mortality. Age and mortality were observed
in a mean of 65 years or more, with a Student’s T value
of -2.1 and p 0.04, which was statistically significant.
In the total neutrophil count, a very high mean was
obtained. similar in both cases, the difference was
1.45, with a T value of -0.3 and a p 0.76, being not
significant
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The initiation of antifungal therapy had, with a T value
of 0.68 and a p 0.5, without significance

The distribution of symptoms presented by the
most common patients are headache and facial
pain, occurring in 68.42% of patients, secondly,
nasal congestion and decreased visual acuity are
observed, these symptoms affect 57% , and thirdly,
Ophthalmoplegia was identified with a proportion
of 52.63%. In the cases of the signs presented by
the patients, it was determined that the first place
is necrosis of the middle turbinate, since 78.95%
presented, secondly, the necrosis of the nasal septum,
represented by 42.11%, while in third place the
necrosis of the inferior turbinate was identified, with
36.84% The distribution of the findings by tomography
were also identified, where 89.47% had occupation
of the maxillary sinus, followed by occupation of the
ethmoidal sinus with 84.21%, and thirdly,bone erosion
and orbital extension were observed with 47.37%.

GRAPH 1.

The diplopia, decrease in visual acuity and alteration
of the state of consciousness have presented
dependence with the mortality of patients, with a
value of p = 0.01, p = 0.02 and p = 0.008 respectively,
are considered as statistically significant, At the same
time, the estimation of relative risk confirms the
association of risk, where, the values obtained can be
confirmed with a RR of 3.61 (95% CI 1.25 - 10.37) for
diplopia, while for the decreased visual acuity, a RR
of 5.09 (95% CI 0.77 - 35.59) and RR of 3.75 (95% CI
1.62 - 8.67) was obtained for the alteration of the state
of consciousness (table 4 )

The only clinical sign with significance was necrosis of
the hard palate, with a p-value of 0.04; an estimated
RR value of 2.8 (95% CI 1.09 - 7.14), 95% CI is
considered a risk factor for mortality (Table 5) Finally,
the association of tomographic findings in association
with mortality , determined that only the presence of
bone erosion was statistically significant, p 0.03

Distribution of Patients by Sex

9, 47%

Source: Department of Otolaryngology of the UMAE IMSS, Sonora, México.

TABLE1

Distribution of Comorbidities

Comorbidities ~ Frequency Percent  Cum. Percent  Exact 95% LCL  Exact 5% LCL
DM2 18 0474%  100,00% 73,07% 00,87%
ERC 4 21,05%  21,05% 6,05% 45,57%

Liver Disease 1 52%  2632% 0.13% 26,03%

Leukemia 1 5,26% 31,58% 0,13% 26,01%

Source: Department of Otolaryngology of the UMAE IMSS, Sonora, México.
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GRAPH 2.
Distribution of Mucormycosis Cases by Year

2013 014 2016 2m7

Source: Department of Otolaryngology of the UMAE IMSS, Sonora, México.
GRAPH 3.
Clinical distribution of the disease
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Source: Department of Otolaryngology of the UMAE IMSS, Sonora, México.

TABLE 4.

Distribution of Syuptomns in Assecintion to Mortality

Syanpiom Maortality Xz P RR IC 5% Min  1C95% Max
Alteration of the State of Consciousness 4 &gl 0,008 375 1,62 867
Headachs & 0,27 0,50 138 o g8 4,55
Periorbital cellulitis 5 1,20 0,25 1,85 0,6 5,63
MNasal congestion 5 Lot a7 1,4 0,4 305
Drplopia 5
Decreass Visnal Acais 7 > T O
Facial pain T 232 12 325 a5 20,72
Facial edemn o o 88 0,534 177 oy, 4,53
Epistaxis o o 1 SN BN SN
Fevver a o, 23 o g 1,53 0,45 5,78
Facini Hypoestiiesia 3 o,Eg 0,94 1,05 0,87 4,58
Ophithnlnsoplegin & .77 3, CHy 2,7 .71 LR ]
Facinl paralysis o NS NS NS NS NS
Purulent Rivorrea 4 1,02 o@,51 1,71 o, 4,78
Orbital Apex Svndronse 4 1,02 @31 1,71 0,61 4,78

Source: Department of Otolaryngology of the UMAE IMSS, Sonora, México.
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TABLE 5.

Distribution of Signs in Association to Mortality

Svmptom Mortality
Lower Corneal Necrosis 4
Middle Corneal Necrasis (i}

r IC 5% ICos%
= P _ e Min Max
02 031 L7l ob1 00 478
0,12 0,71 08 0,25 2.55

Masal Septum MNecrosis 4 0,35 0,55 1,37 0,48 3.9
Lower Corneal Paleness 1 0,6 0,43 0,53 0, 0) 3,18
Pale Medium Corneal _ o NS NS NS NS NS
Palate Hard Palate 1 1,45 0,22 257 144 4,58
Pale Septum Nasal = 0 Ro 0aa 1 6H 0,51 4 .58
Lower Cornete Ulcer 0 NS NS NS NS NS
Half Cornete Ulcer 3] NS NS NS M5 NS
Hard Palate Ulcer : o 0,88 034 1,77 0,64 4,93
Uleer Nasal Seplum 1 0,05 081 1,21 0,27 5:43

Source: Department of Otolaryngology of the UMAE IMSS, Sonora, México.

DISCUSSION

Acute invasive fungal rhinosinusitis is a documented
disease that occurs in 2% of patients with
immunocompromise; in this study, it was determined
that 5.26% of patients had a disease that generated
an immunocompromise (particularly Leukemia), this
proportion is much lower than that reported by other
authors such as Sakeena ]. Payne and Siitheyla KOMUR
with 52.9-91%, possibly related to our short series of
cases 2, 15.

The most common comorbidities that came to present
our series of cases, was Diabetes Mellitus type 2, with
94% of patients, similar to that reported by Ebru
Kursun and Hyo-Lim Hong, being the most common
condition diabetes mellitus (67- 71%), chronic kidney
disease (7%), immunosuppression or transplants
(4%) 3, 14.

It is also important to note that the average age of
the patients was 57 years, which gives them an age
group that has the condition to develop this type of
comorbidities 14.

The main infectious agents are attributed to viruses,
bacteria and fungi; cases have been reported of several
causative agents, however, in fungal rhinosinusitis
the most commonly identified correspond to the
Aspergillus and Mukor group, based on what Midhat
Amin and Sakeena L. Payne 1, 2 have mentioned. These
authors mention that Mucormycosis are infections

caused by members of the Mucorales order. Similar
to what was found in our cases where Mucormycosis
was identified as the main causative agent 78.95%,
followed by Aspergillus in 15.79%, only 5.26 of the
patients presented a combination between Candida
and Mucormycosis. 8

At present, the mortality rate has been significantly
reduced from 80-90% to 20-40% in diabetic
patients7; authors such as Sakeena ]. Payne and Maria
N. Gameletsou, have managed to determine that this
mortality rate oscillates between 80% despite radical
and aggressive therapies, rhinocerebral mucormycosis
continues to be associated with a fulminant course of
the disease and with a mortality very high.

On the other hand, Maria N. Gamaletsou, Nikolaos V.
Sipsas, mention that the RSFA is a rapidly progressive
disease that predisposes to high rates of morbidity and
mortality despite the treatments, they have described
a 50 to 80% mortality in RSFA treated patients; the
progression of initial symptoms to those who make
the disease evident can be so aggressive that the
transition occurs up to one day 2, 8. In our series of
cases, the average time of care, from diagnosis to the
start of treatment, presented an average of 2.73 days.
Derived from the above, our Registered Mortality for
this disease was 42.11%, which is below that reported
by other hospitals, the international medical literature,
mentions that the progression of the disease is rapid,
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with various symptoms ; the mean time of diagnosis
of the patients in our hospital was 3.15 days, with a
beginning of medical treatment at 2.73 days since
the diagnosis, it can be considered that the time
between diagnosis and treatment is relatively short,
this finding may be decisive in reducing the Mortality
rate. It was also possible to identify that 21.05% of the
patients presented healing of the picture, but with the
presence of sequelae, while 36.84% of them presented
a total cure.

It has been documented in the article published by
Michael A. DiBartolo and Patrick S. Kelley, where it is
established that as the infection travels through the
vascular tissues and adjacent soft

tissue, the vessels become thrombi and it is produced
vascular occlusion, which generates infarction and
necrotizing vasculitis of nearby structures 7, which
conditions the main symptoms in patients who are
headache, facial pain, nasal congestion, decreased
visual acuity; the most common clinical signs are
necrosis of the middle turbinate and necrosis of the
nasal and inferior septum, while the findings recorded
by CT involved the maxillary and ethmoidal sinuses.

Based on what Cortney Y. Kauh, Christine C. Nelson
and Raquel Artal, Beatriz Agreda mention in their
article, it is established that when the extension of the
infection continues towards the posterior anatomical
areas, the Fungus can access the cavernous sinus and
by contiguity to the cerebral parenchyma, thrombosis
and infarcts that subsequently evolved to coma and
death of the patient 9, 10.

By means of the statistical association, it has been
determined that the alteration of the state of
consciousness suggests a true risk of mortality, even
tripling the event, as well as diplopia, where the event
associated with mortality also triples, which makes us
think of a greater concern for patients who come to
present these two symptoms; it could be considered
that the decrease in visual acuity also presents a
similar situation, but it is not very clear.

Patients with a hard palate necrosis also have to have
a much closer follow-up, since these have also been
identified with a higher risk of mortality, where the
event also occurs up to 2.8 times. The tomographic
findings the only relevant one that was associated was
the bone erosion, but it has also not been possible to
determine the magnitude, only the dependence of it.

One of the sociodemographic characteristics that has
obtained a statistical significance is age, associating
a higher mortality in patients with an average age of
65 years, while those who survive have a mean age
of 51 years, this suggests that younger patients have
greater chance of survival and cure. The distribution
by sex has not been determinant in the final results of
the patients, which prevails that the patients have the
same possibility of mortality, cure, and / or sequelae,
whether men or women.

It is also remarkable to comment on what Ignacio
J. Fernandez and Fabiana C.P. Valera on surgical
debridement, which is a therapeutic diagnostic
technique that allows identifying the quality of the
mucosa, taking samples and removing the affected
area 4,5. In our work, what has been determined, is
the fact that serial and timely surgical debridement is
a protective factor to mortality.

The purpose ofthisresearch study was todetermine the
risk factors associated with morbidity and mortality,
however, the very nature of the study in association
with its low incidence could generate some type of
information bias. It could be considered that the timely
detection of this type of patients in subsequent years,
integrated into this project, could increase the sample
size, generating an increase in accuracy and decreasing
the information bias, therefore, it is considered that
The present work is only the beginning in the search
for risk factors associated with morbi-mortality of
invasive fungal Copyrights @ rhinosinusitis Ljiljana S,
et.al.in northwestern Mexico.

We will quote one of the criteria of Bradford Hill
causality, which establishes the strength of association:
The strength of association is measured by the
magnitude of the ratio between rates, means and / or
incidents. If the rate, average and / or incidence of an
event among those exposed to a cause is much higher
than the rate, average and / or incidence among those
not exposed, it is established that there is a greater
strength of association, this association has been
evaluated and determined by two statistical tests in
this project, therefore its veracity and reliability are
accepted.

The limitations of this study is its small sample of
patients, these results can be useful to continue
recruiting a larger number of patients and obtain
a more representative sample, giving results with
greater validity
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CONCLUSION

The average age of patients with this condition is 57
years, the distribution by gender is homogeneous.
The most common comorbidity is diabetes mellitus.
The main entities found in the northwest region were
Sinaloa, Sonora and Baja California Sur respectively.

The most frequent causative agent is Mucormycosis;
while the most common clinical form were sinonasal
and rhinoorbital. The mean time of diagnosis was 3
days, with a start of treatment at 2.7 days.

The incidence of mortality was 8 patients from 19
patients in the period from 2013 to 2017, which
represents 42% of the total, 21% of the patients
presented healing with sequelae, and 36.84%
presented total healing.

The associated variables that present dependence and
association to mortality cases are older than 65 years,
altered state of consciousness, diplopia, decreased
visual acuity, hard palate necrosis and bone erosion.
While the only protective factor to mortality identified
was surgical debridement, decreasing the mortality
event up to three times.

Our presented results show very interesting data,
however we must deduce that this is a study with a
series of cases, which requires a larger number of
patients to obtain conclusions with greater veracity,
it is proposed to increase the number of cases to this
series in our hospital, recruiting patients diagnosed
with this condition over the next few years
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