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Abstract

Two women, ages 53 and 26, exposed to fungi in their water-

damaged homes, presented with sinus and neurological symptoms. 

Sinus CT scans revealed bilateral fungal ethmoid sinusitis in both 

patients. The older patient also had a brain MRI that indicated probable microvascular inflammation in the grey and white matter junction. After 
maximal medical therapy, with no improvement in sinus or neurological 

symptoms, endoscopic sinusotomies were performed on both patients 

to remove polypoid sinus mucosa and possible mucosal mycotoxins. Samples of the extracted mucosa were then cultured on SDA agar plates. 
The cultured tissue was also tested for mycotoxins. The tissue from the 

52-year-old woman was positive for mycotoxins as follows: Ochratoxin A (> 10 ppb), Macrocyclic trichothecenes (> 10 ppb), and Gliotoxin (> 10 ppb). The 26-year-old woman’s extracted and cultured ethmoid mucosa was also positive for mycotoxins as follows: Gliotoxin (0.35 ppb). Gliotoxin, which was present in both tissue samples, is a mycotoxin consistent with Aspergillosis of the ethmoid sinuses.  These findings are discussed with respect to sinus mucosal fungal 
mycotoxin presence, and translocation of toxins and fungal spores 

via accepted avenues, as well as through the olfactory nerve into the hypothalamus/pituitary axis. These findings give laboratory and case study proof of the following conjecture: Toxic mold exposure that 
results in chronic sinusitis and other systemic symptoms, and which 

fails to respond to maximum medical treatment, may require functional endoscopic sinus surgery (FESS) to remove sinus mucosal mycotoxins, as well as intraoperative Amphotericin-B irrigation to improve systemic 
symptoms.
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IntroductionExposure to conditions of water-damaged indoor environments 
results in fungal infections of the paranasal sinuses with 

involvement of the hypothalamus/pituitary axis and depletion of growth hormone [1–4]. In a case study of immunocompetent 
patients, invasive cerebral aspergillosis involved three types: Type 1 involved orbital and cranial based Aspergillosis; Type 2 was intracerebral Aspergillosis that may respond to orally administered Itraconozole; and Type 3 was intermediate to Types 1 and 2 [5]. Fungal invasion also occurred in the orbits [6,7], basilar artery, cerebral aneurysm [8,9], otitis and meningeal extension [10].  In addition, fungi have been identified in the brains of individuals with Alzheimer’s disease and amyotrophic lateral sclerosis [11,12]. While Candida species have been implicated in their role in multiples sclerosis [13–15], we have also reported the presence of mycotoxins in patients with fungal sinusitis. For example, nasal 
mucous from the father and daughter with fungal sinusitis were positive for mycotoxins as follows: Father had aflatoxins at 11.2 ppb and trichothecenes at 7.7 ppb, while the daughter had ochratoxin at 3.8 ppb and trichothecenes at 4.68 ppb [4]. In another case study, 0.28 ppb trichothecenes were detected in a brown halo expanding 

from sinus mucosa on the SDA agar from another patient with fungal sinusitis [16]. In this communication, two more female patients 
with chronic fungal sinusitis and neurological symptoms are 

presented with mycotoxins present in surgical specimens removed 

from the diseased sinuses. This communication will demonstrate 

that by identifying and surgically removing the mycotoxic fungus from the patients’ sinuses and eliminating the source of the mold exposure (ex. no longer living in the mold-infested home), sinus, neurological and other systemic symptoms improve significantly.
Materials and Method

Brief Review of Medical Records

Patient 1: The first patient is a 53-year-old woman with a 
history of mold exposure to fungi in a water-damaged building, while at her job at a Pregnancy Resource Center, Lawrenceville, GA. She reported that hammering on a mold filled wall in 2012, resulted 
in burning nostrils and trigeminal pain by night fall. The medical 

records from her treating physician are summarized as follows: An MRI  of the brain without contrasts showed a 3 cm cyst in the 
right maxillary sinus and scattered punctuate areas of high signal 

in the subcortical white matter bilaterally that demonstrated white 

matter lesions, consistent with prominent microvascular disease for her age (Figure 1,2).Immune tests showed her IgG subclasses II and III were low. Her IgG subclass I was 582 mg/dl (normal 382–929 mg/dl), IgG subclass II was low at 190 mg/dl (normal 241–700 mg/dl), IgG subclass III was 14 (normal 22–78 mg/dl), and IgG subclass IV was 16 (normal 4–86). Total IGG was 913 (normal 694–1618 mg/dl), 
which demonstrates some immune suppression. Most patients who have mycotoxicosis symptoms have some low IgG subclasses. The specific IgG subclass deficiency varies [1]. 

Medical therapy included: Moving into her mold-free 

beach house, sinus irrigation twice a day with normal saline, Amphotericin-B nebulization twice a day (Amphotericin 3 mg in 30 ml sterile water with 0.25 mg Dexamethasone), oxygen (100% at 10 L/min for 2 hr qd with regular face mask), Acetyl Glutathione (300 mg po bid), Opticleanse GHI liver detoxification (1 scoop in 6 oz water bid), methylcobalamin B12 (1000 mcg) L-methylfolate (800 mcg po qd–for those with MTHFR mutations), Sinus Defense (9 sprays sublingual bid--transfer factor to support immunity to fungi and  bacteria in sinusitis by Microbalance Health Products), and Intramax liquid multivitamins (1 oz qd--415+ vitamins, 
minerals amino acids, minerals, vegetables, probiotics, digestive 

enzymes, all bound to organic carbon for intracellular release and detoxification). In addition, after completing Fluconazole (100 mg QD for 14 days), she switched to Itraconazole (100 mg bid pc) for 1–2 months or longer, depending on symptom resolution. Patient was compliant with maximum medical therapy, and did not 
experience much improvement. 
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The ethmoid sinuses had polypoid mucosa, which were 

thought to be harboring fungus and mycotoxins. Therefore, she had endoscopic sinus surgery with Amphotericin-B irrigation of all 
the sinuses. The excised sinus mucosa revealed high levels of three mycotoxins: Ochratoxin A (> 10.3 ppb), Macrocyclic trichothecenes (> 20.0 ppb) and Gliotoxin Derivative (> 10.0 ppb) (Table 1).

Post operatively, she had marked improvement. Her cognitive function went from 1–2 to 8–9, with 10 being normal. Her energy level went from 1–2 to 6–7, with 10 normal. The remainder of her symptoms (see above) also resolved. 
Patient 2: This patient is a 26-year-old woman with a history of toxic mold exposure, due to a flood in her apartment. She had 

a sinus infection for two and a half months, as well as a deviated 

nasal septum, nasal airway obstruction, ringing and fullness in her 

ears, dizziness, sinus pressure, frequent yeast infections, shortness of breath, abdominal pain, constipation, bloating, gas, weakness, 
blurred vision, insomnia, laryngitis, anxiety, depression, irritability, dizziness, skin rashes, urticaria, and vocal cord nodules. Her 
symptoms improved when she was away from the apartment. She began having UTI’s and yeast infections six months after moving 
into the moldy apartment. She began to recover after she moved 

out of the apartment. 

Medical therapy included: Normal saline nose washes (4 

Figure 2: This is a MRI of the brain of Patient 1. It shows infarcts (white spots, arrows) at the junction of grey and white matter, likely caused by mycotoxins, and resulting in microvascular inflammation.

Sinus Mycotoxins Patient 1 Patient 2Ochratoxin A 10.3 ppb 0.43 ppbAflatoxins N.T. 0.22 ppb
Trichothecenes >10.0 ppb 0.01ppbGliotoxin Derivative >10.0 ppb 0.35 ppb
Table 1: This table summarizes the mycotoxins by Real Time Laboratories present in the tissue samples taken from the sinuses of Patients 1 and 2. (N.T. Not Tested. Limit of Detection: Ochratoxin (2.0 ppb); Aflatoxins (1.0 ppb) Macrocyclic Trichothecenes (0.2 ppb), Gliotoxin Derivative (0.3 ppb)).      

 

Figure 1: Sinus CT scan of patient 1 showing bilateral maxillary sinus mucosal thickening with right > left. Bilateral ethmoid disease, left > right. The left ethmoid polyploid opacification is the mucosa on SDA agar plate on the right from which Ochratoxin, Trichothecenes and Gliotoxin derivative were identified. (See Table 5).
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oz each nostril bid), nasal Amphotericin-B nebulization (3 ml bid--Amphotericin 3 mg in 30 ml sterile water with 0.25 mg Dexamethasone), Fluconazole (100 mg po bid) for 2–4 weeks. After completing Fluconazole, she started Itraconozole (100 mg po bid pc),VSL # 3 flora (900 billion Probiotic units bid), Complete Thymic formula ( 2–3 bid pc - a multivitamin with thymus by Logos Nutritional), Acetyl Glutathione (300 mg bid), UltraClear Plus liver detox phase I and II detoxification pathways by Metagenics (start 1 scoop in 6 oz water bid, work up to 2 scoops  bid), oxygen (100% at 8–10 liters per min. with regular face mask 1 hr bid or 2 hrs qd), Chlorella (8 tablets bid to bind neurotoxins and heavy metals), and Sinus Defense (9 sprays sublingual bid (transfer factor to support immunity to fungi and  bacteria in sinusitis by Microbalance Health Products), and methyl B12 ( 1000 mcg and 5- methyl tetrahydrofolic acid 400 mcg 1 qd for support in MTHFR mutations, which decreases ability to excrete toxins). Because she had positive urinary mycotoxins and was treatment 
compliant and not improving, she had endoscopic sinus surgery 

to remove the diseased mucosa, which contained mycotoxins, followed by intraoperative irrigation with Amphotericin-B. Her excised ethmoid sinus mucosa was positive for 0.35 ppb Gliotoxin (Table 1). Her symptoms markedly improved after surgery, and 
neurological issues, ear ringing, sinus pain, and dizziness subsided. Her energy score went from a 3–4 to 7, with 10 being normal. Her oxygen saturation went from 96–98%. Her cognitive function went from 3–4 to 8–9 out of 10.
Fungal Contamination of Home of Patient 1The home of patient 1 was investigated for water intrusion and fungal contamination by Air Allergen Mold Testing, Inc., Stone-Mountain Road, Stone Mountain, GA. Airborne spore counts were collected with Allergenco D Pos-Tack Cassettes (EMLab P & K). The 
results are summarized in Table 2.

Fungal Cultures of the Home and Apartment of Both 
PatientsBoth patients were instructed to collect various surface samples in their individual homes, using SDA Agar plates. To collect the samples, they were instructed to invert the SDA Agar plates on a 
surface, tapping the plates 3 times against the surface to dislodge and collect any mold spores. The plate’s cover lid was then replaced, 
and the plates sealed by cellophane tape. The samples were then shipped to Immunolytics, Albuquerque N.M., via UPS in sterile zip lock bags. Immunolytics cultured the samples at room temperature, until fungal growth appeared. The colonies were identified to the genus level. The results are summarized in Tables 2–4.

Sinus Examinations

Sinus endoscopy was performed on each patient with an Olympus ENFP fiber optic scope with Storz HD video camera and 
a Sony video printer.

Master Bedroom            CFU/g Basement                 CFU/g

Asp. brasilensis/niger          217 Chaet. globosum      4,128
Asp.  versicolor                    217 Asp. ustus                   459
Chaet, globosum                 652 Mucor sp                    459
Eurot. Amstelodami            217 Penicillium sp.           8,716
Cladosporium sp.             3,696 Asp. ochraceus          459
Mucor sp.                        2,174 Eurot. Amstelodami   1,375
Penicillium sp.                1,522 Asp. versicolor          1,376
Rhodotorula sp.                 217 Cladosporium sp.     4,128
Trichoderma sp.                217
Yeast       1,957
Table 2: This table summarizes the fungi identified in the dust samples obtained from the master bedroom and the basement of Patient 1. The CFU/g of dust is also listed. 

Area Tested Microbe  I.D. Number of Colonies

Bedroom Chair
Alternaria

Bacteria

Candida           

Cladosporium     

Geotrichum             

Nocardia           

Rhodotorula

2                                  

TNTC                           

TNTC                                          

 3                                         4                                        
 5                                        

 9

Pillow and Bedding
Bacteria                    

Candida           

Cladosporium              

Geotrichum           

 Nocardia                                  

Rhodotorula

2                                  

TNTC                                  1                                         1                                        
 5                                         

2Guest Bedroom – Air Microsporium 7Master Bedroom – Air Candia             

Microsporium

1                                         4
Nasal Mucosa

Bacteria                   

Candida          

Cladosporium      

Epicoccum           

Penicillium

3                                       

25                                     11                                       1                                         1
Table 3: This table summarizes the results of fungal cultures from various areas of the home and nasal secretions of Patient 1, identified by Immunolytics Lab on SDA agar plates. (TNTC: Too Numerous to Count).

Areas Tested Microbe I.D. Number of ColoniesHVAC Duct Cladosporium    

Microsporium       

Rhodotorula

TNTC                          

TNTC                                  4Bathroom Wall Cladosporium             

Mucor                   

Penicillium

3                                  

 TNTC                           

TNTCOffice Wall Rhizopus TNTCBedroom Candida             

Geotrichium      

Microsporium

20                                       4                                        1Living Room – Air Cladosporium       

Penicillium              

Rhizopus

1                                         1                                  
TNTC

Spare Room

Bacteria                    

Candida            

Cladosporium   

Microsporium         

Rhizopus               

2                                         1                                         
2                                         1                                  

TNTC

Couch

Alternaria             

Aspergillus                

Candia             

Cladosporium          

Fusarium          

Microsporium       

Penicillium

1                                         4                                       
32                                        

2                                         1                                         4                                         7
Mattress

Bacteria                   

Candida           

Cladosporium    

Rhodotorula

6                                         

6                                         1                                                         1
Table 4: This table summarizes the fungal growth on SDA agar plates identified by Immunolytics from various areas of the apartment of Patient 2. (TNTC: To Numerous to Count).
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Sinus MycotoxinsThe tissues taken from the sinuses of the two patients during surgery were transferred to SDA malt-extract agar plates and cultured at room temperature for five days. No fungal colonies were visible. The plates were then sent to RealTime Laboratories by overnight UPS.  RealTime Laboratories tested the sinus tissue samples for the presence of mycotoxins--Ochratoxin A, Aflatoxins and Macrocyclic Trichothecenes as previously published [16–20]. The presence of gliotoxin derivative was identified by detecting the stable metabolite bis (methylthio) gliotoxin [19,20]. The results are summarized in Table 1.
Results

Fungal Contamination of each Residence

The results of fungal testing of residents of both patients are summarized in Tables 2–4.
Patient 1: The home of patient 1 was investigated for water intrusion and fungal contamination (Table 2). The SDA agar plates were used to identify types of fungi present in the house. (Table 3)
Patient 2: The fungi identified by Immunolytics Lab that grew on the SDA agar plates are presented in Table 4. The HVAC duct was 

heavily contaminated with Cladosporium and Microsporium at too numerous to count (TNTC). 
Symptoms of the Patients

The symptoms of mold exposure the two patients are summarized in Table 1. The two patients had similar symptoms, which included chronic fatigue, nasal and sinus congestion, GERD and CNS symptoms of cognitive decline, depression, irritability, and anxiety. All of these 
symptoms of mold exposure have been published in other case studies [1–4,18,24,25].

Sinus CT Scans

Patient 1: The CT scan revealed thickening in the left ethmoid 
sinus at the orbit with hyper-density on the medial surface, which may indicate a fungus ball, and there was mucosal thickening in the floor of the maxillary sinus (Figure 1).

Patient 2: Sinus CT scan of the right ethmoid sinus of patient 

2 shows polypoid mucosa and a septal spur into the left middle meatus (Figure 3).
Discussion

Clinically, endoscopic sinus surgery has an important role in 

the treatment of patients with mycotoxicosis when either they have significant sinus disease shown on CT scans, or when they have 
minimal mucosa disease shown on sinus CT scans and have little 

or no symptom improvement, even when on maximum medical 

therapy, as shown in the above two cases. If there is no improvement 

on maximum therapy even in minimal mucosal disease, endoscopic 

sinus surgery can be used to remove mycotoxins from the sinus mucosa, intra-operative sinus irrigation with Amphotericin-B can 
remove fungal spores, and post operative antifungal irrigation can 

then reach all of the sinuses to maintain fungal and mycotoxin-free mucosa. This can only work when the patient is in a safe, mold-free 
environment. The clinical improvement after endoscopic sinus 

surgery can be dramatic and warrants consideration for patients 

with a positive mold exposure history, and who present with 

multiple systemic symptoms.

Nine types of biocontaminants from microbial growth are 

present in water-damaged indoor environments, as follows: 1) Indicator fungi, 2) Gram negative and positive bacteria, 3) microbial nano-sized and larger particulates, 4) mycotoxins, 5) 

Figure 3: Sinus CT scan of patient 2 of the right ethmoid sinus showing polypoid mucosa and a septal spur into the left middle meatus. The ethmoid mucosa was excised and placed on an SDA agar plate. Gliotoxin derivative was identified in the mucosal tissue at 0.35 ppb (See Table 5).
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VOCS (microbial and non microbial), 6) Allergens, 7) Endotoxins (LPS) and bacterial exotoxins, 8) Galactomannans, and 9) 1,3-beta D-Glucans. These contaminants either singularly or in combination, lead to adverse health effects in occupants [1–28]. Thus, the 
symptoms of the two patients listed in Table 5 are consistent 

with the published literature and, in particular, their symptoms of neurocognitive deficits and chronic fatigue [16,18,25,29-36].  Both patients were exposed to a variety of fungi in their water-damaged indoor environments, which included Aspergillus species (Tables 2,4). As a result, they both developed bilateral fungal ethmoid 
sinusitis. Mycotoxins were detected in mucosal tissue samples from the affected sinuses that included Ochratoxin A, Macrocyclic Trichothecenes and Gliotoxin Derivative in Patient 1 and trace amounts of Ochratoxin A, Aflatoxins, and Macrocyclic Trichothecenes in Patient 2. The Gliotoxin derivative was positive (Table 1). The Gliotoxin Derivative detected in their sinus mucosa was (bis) methylthio-gliotoxin, which is a stable metabolite of Gliotoxin, and represents a marker for Aspergillosis [19,20]. Aspergillus flavus, 
fumigatus, niger, and terreus were recovered from tissue samples of patients with aspergillosis at a tertiary-cancer center [37]. Further 
investigation of experimental mouse aspergillosis gliotoxin was measured in lungs (3,976 ± 1,662 ng/g) and sera (36.5 ± 30.25 ng/ml) of the infected mice. In addition, gliotoxin was detected in the sera and lungs of patients with aspergillosis, ranging from 65 to 785 ng/ml [38]. Thus, these observations show that Aspergillus spp. 
produce gliotoxin in the cases of colonization/infection, and should be tested in body fluids of patients [37,38].Gliotoxin Derivative was identified in the sinus tissues of both 
patients, which indicates colonization and or infection by Aspergillus 

spp. However, fungus growth did not occur on the SDA agar plates. 
The absence of growth probably resulted from the irrigation of the nasal cavity with Amphotericin-B.  However, if Aspergillus spp. was 

not the cause of the sinusitis, other explanations for the presence of Gliotoxin Derivative are known. Activity in the indoor environment, 
such as air currents associated with ventilation, causes the 

fractionation and the release of hyphal fungal fragments, ranging from nano particulates (0.03–0.3 microns) to larger [39,40]. The 
fungal fragments in homes are in greater concentrations than are spore counts. For example, the F/S ratio (Fragment number/spore) was shown to be 103 and 106, for the fragment sizes of 0.3 and 0.03 
µm, respectively. These results indicate that the actual contribution 

of fungal fragments to the overall exposure may be very high, even 

much greater than that estimated in earlier laboratory-based studies, i.e. 500 times greater [21]. The aerodynamics of fungal fragments has a 230-250 or higher respiratory deposition in adults 
than fungal spores, while fungal fragment respiratory deposition in infants is 4–5 times greater, than in adults. These fragments have been shown to contain mycotoxins, endotoxins, 1-3-beta 
D-glucans, and antigens, and should be counted in exposure assessments (9,21-25,32-34,41). The other aspect of assessment regarding the health effects of ultra-fine particulates at or at less 

than one micron is their translocation after inhalation. The two major sites for the translocation of ultra-fine particulates regarding 
toxicology are the olfactory nerve, alveolar surfactants, and to 

a lesser extent, the Trigeminal nerve V [42]. Several papers have been published regarding the translocation of nano- and ultra-fine particles and their adverse effects, leading to neuroinflammation, 
disruption of the blood brain barrier, immunodysregulation, chronic pro-inflammatory facts, reactive oxygen species, and human health; 
it is recommended that readers review this research to come to an 

understanding of translocation via the alveolar surfactants into the systemic circulation and transportation of fine particulates via the olfactory nerve into the hypothalamic/pituitary axis [41–48]. Perhaps, 
the medical profession will come to a better understanding of why knowledge of the nasal and sinus mucosa and the role of alveolar 
surfactants is important with respect to human illness from all sources of ultra-fine particulate inhalation, be it indoors or outdoors.In this study, patient 1 had normal total IgG but low IgG 
subclasses II and III. This is common with mycotoxicosis. It is also 

common in animals that eat fungal-contaminated food. This may 

be why many patients with toxic mold exposure have secondary infections such as Lyme’s, Epstein Barr virus, CMV, and Herpes. It 
also may be why secondary infections improve when patients get 

into a safe environment and remove the fungus and mycotoxins from their body and sinuses. Gliotoxin is immunosuppressive by 
various mechanisms such as apoptosis of lymphoid tissues and monocytes [49,50], phagocytosis by altering signaling pathways of human neutrophils [51], and suppression of both innate and adaptive immune functions [52].
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Table 5: This table summarizes the symptoms of the two patients.

https://www.ncbi.nlm.nih.gov/pubmed/15143856
https://www.ncbi.nlm.nih.gov/pubmed/15143856
https://www.ncbi.nlm.nih.gov/pubmed/15143856
https://www.ncbi.nlm.nih.gov/pubmed/19808744
https://www.ncbi.nlm.nih.gov/pubmed/19808744
https://www.ncbi.nlm.nih.gov/pubmed/19808744
https://www.ncbi.nlm.nih.gov/pubmed/19808744
https://www.omicsonline.org/open-access/sphenoid-aspergilloma-diagnosed-as-a-malignancy-a-case-report-2161-119X-1000190.php?aid=51962
https://www.omicsonline.org/open-access/sphenoid-aspergilloma-diagnosed-as-a-malignancy-a-case-report-2161-119X-1000190.php?aid=51962
https://www.omicsonline.org/open-access/sphenoid-aspergilloma-diagnosed-as-a-malignancy-a-case-report-2161-119X-1000190.php?aid=51962
https://www.ncbi.nlm.nih.gov/pubmed/22220187
https://www.ncbi.nlm.nih.gov/pubmed/22220187
https://www.ncbi.nlm.nih.gov/pubmed/22220187
https://academic.oup.com/neurosurgery/article-abstract/55/3/602/2736038/Craniocerebral-Aspergillosis-of-Sinonasal-Origin?redirectedFrom=fulltext
https://academic.oup.com/neurosurgery/article-abstract/55/3/602/2736038/Craniocerebral-Aspergillosis-of-Sinonasal-Origin?redirectedFrom=fulltext
https://academic.oup.com/neurosurgery/article-abstract/55/3/602/2736038/Craniocerebral-Aspergillosis-of-Sinonasal-Origin?redirectedFrom=fulltext
https://www.ncbi.nlm.nih.gov/pubmed/15090423
https://www.ncbi.nlm.nih.gov/pubmed/15090423
https://www.ncbi.nlm.nih.gov/pubmed/15090423
https://www.ncbi.nlm.nih.gov/pubmed/26878009
https://www.ncbi.nlm.nih.gov/pubmed/26878009
https://www.ncbi.nlm.nih.gov/pubmed/26878009
https://www.ncbi.nlm.nih.gov/pubmed/25873889
https://www.ncbi.nlm.nih.gov/pubmed/25873889
https://www.ncbi.nlm.nih.gov/pubmed/25873889
https://www.ncbi.nlm.nih.gov/pubmed/25873889


Citation: Dennis D, Thrasher JD (2017) Surgical and Medical Management of Sinus Mucosal and Systemic Mycotoxicosis. J 

Oto Rec Surg 3(1): 117. 
Page 6 of 7

 Vol. 3. Issue. 1. 31000117J Oto Rec Surg ISSN: 2470-1041

9. Shinya Y, Miyawaki D, Nakatomi H, Okano A, Imai H, Shin M, et al. Recurrent 
cerebral aneurysm formation and rupture within a short period due to 

invasive aspergillosis of the nasal sinus; pathological analysis of the catastrophic clinical course.  Int J Clin Exp Pathol. 2015;8(10):13510-22.10. Morgand M, Rammaert B, Poiree S, Bougnoux M-E, Tran H, Romain K, Jouvion G, et al. Chronic invasive Aspergillus and sinusitis and otitis with meningeal extension successfully treated with voriconazole. Antimicrob Agents Chemother. 2015;59(12):7857-61. doi: 10.1128/AAC.01506-15.11. Pisa D, Alonso R, Rabano A, Rodal I, Carrasco L. Different brain regions are infected with fungi in Alzheimer’s Disease. 2015;Scientific Reports 5, Article number: 15015.doi:10.1038/srep1501512. Alonso R, Pisa D, Marina AI, Morato E, Rabano A, Izaskun Rodal, et al. Evidence for fungal infection cerebrospinal fluid and brain tissues from patients with amyotrophic lateral sclerosis. Int J Biol Sci 2015;11(5):546-558. doi:10.7150/ijbs.11084.13. Bonito-Leon J, Pisa R, Alonso R, Calleja P, Diaz-Sanchez MJ, Carrasco L. Association between multiple sclerosis and Candida species: Evidence from a case-control study. Eur J Clin Microbiol Infect Dis. 2010;29(9):1139-45. doi: 10.1007/s10096-010-0979-y.14. Pisa D, Alonso R, Jimenez-Jimenez FJ, Carrasco L (2013) Fungal infection in cerebrospinal fluid from some patients with multiple sclerosis. European Journal of Clinical Microbiology & Infectious Diseases. 2013;32(6):795–801. DOI: 10.1007/s10096-012-1810-815. Saroukolaei  SA, Ghabaee M, Shokri H, Ghourchian S, Badiei A. The 
role of Candia albicans in the severity of multiple sclerosis. Mycoses. 2016;59(11):697-704. doi: 10.1111/myc.12489.16. Dennis DP, Thrasher JD. Nasal fungal pathology and trichothecenes associated with water-damaged school and home. Austin J Otolaryngol. 2016;3(1): 1072.17. DOI: 10.3390/ijns10041465.17. Brewer JH, Thrasher JD, Straus DC, Madison RA, Hooper D. Detection of mycotoxins in patients with chronic fatigue. Toxins (Basel). 2013;5(4): 605–617. doi: 10.3390/toxins504060518. Domingo MP, Colmenarejo C, Martinez-Lostao L, Mullbacher A, Jarne C, Revillo MJ, et al. Bis(methyl)gliotoxin proves to be a more stable and reliable marker for invasive aspergillosis than gliotoxin and suitable for diagnosis. Diagn Microbiol Infect Dis. 2012;73(1):57-64. doi: 10.1016/j.diagmicrobio.2012.01.012.19. Wright MC, Issa R, Smart DE, Trim N, Murray GI, Primrose JN, et al. Gliotoxin stimulates the apoptosis of human and rat hepatic stellate cells and enhances the resolution of liver fibrosis in rats. Gastroenterology. 2001;121(3):685-98.20. Reponen T, Seo S-C, Grimsley F, Lee T, Crawford C, Grinshpun SA. Fungal fragments on moldy houses: A field study in homes in New Orleans and Southern Ohio. Atmos Environ (1994). 2007;41(37):8140-8149.21. Gottschalk C, Bauer J, Meyer K. Detection of Satratoxin G and H in indoor air from a water-damaged building. Mycopathologia. 2008;166(2):103-7. doi: 10.1007/s11046-008-9126-z.

22. Brasel T, Douglas DR, Wilson SC, Straus DC. Detection of airborne 
Stachybotrys chartarum macrocyclic trichothecenes mycotoxins on particulates smaller than conidia. Appl Environ Microbiol. 2005;71(1): 114–122. doi:  10.1128/AEM.71.1.114-122.2005

23. Brasel, Campbell AW, Demers RE, Ferguson BS, Fink J, Vojdani A, 
et al. Detection of mycotoxins in sera from individuals exposed to 

Stachybotrys chartarum in indoor environments. Arch Environ Health. 2004;59(6):317-23.24. Thrasher JD, Prokop C, Roberts C, Hooper D. A family with CE/CFS 
following exposure to molds, mycotoxins and bacteria in a water-damaged home: A case report. nternational Journal of Clinical Toxicology, 2016, 4, 00-00.

25. World Health Organization. WHO Guidelines for Indoor Air Quality: Dampness and Mould. WHO Regional Office for Europe. 2009; ISBN: 7989289041683; 228
26. Thrasher JD, Crawley S. The biocontaminants and complexity of damp 

indoor spaces: More than meets the eyes. Toxicol Ind Health. 2009;25(9-10):583-615. doi: 10.1177/0748233709348386.27. Straus DC. Molds, mycotoxins, and sick building syndrome. Toxicol Ind Health. 2009;25(9-10):617-35. doi: 10.1177/0748233709348287.
28. Empting LD. Neurologic and neuropsychiatric syndrome features of mold and mycotoxins exposure. Toxicol Ind Health. 2009;25(9-10):577-81. doi: 10.1177/0748233709348393.
29. Kilburn KH. Neurobehavioral and pulmonary impairment in 105 adults with indoor exposure to molds compared to 100 exposed to chemicals. Toxicol Ind Health. 2009;25(9-10):681-92. doi: 10.1177/0748233709348390.30. Kilburn KH, Thrasher JD, Immers NB. Do terbutaline and mold-associated 

impairments of the brain and lung relate to autism? Toxicol Ind Health. 2009;25(9-10):703-10. doi: 10.1177/0748233709348391.31. Rylander R. Organic dust induced pulmonary disease – The role of mould derived D- glucan. Ann Agric Environ Med. 2010;17(1):9-13.
32. Park J-H, Cox-Ganser JM. Mold exposure and respiratory health in damp indoor environments. Front Biosci (Elite Ed). 2011;3:757-71.
33. Norback D, Hashim JH, Cai G-H, Hashim Z, Ali F. Rhinitis, ocular, throat 

and dermal symptoms, headache and tiredness among students in schools from Johor Bahru, Malaysia: Associations with fungal DNA and mycotoxins in classroom dust. PLoS One. 2016;11(2):e0147996. doi: 10.1371/journal.pone.0147996.34. Jedrychowski W, Maugeri U, Stigter L, Jankowski J, Butscher M, Mroz E, et al. Cognitive function of 6-year old children exposed to mold-
contaminated homes in early postnatal period, prospective birth cohort study in Poland. Physiol Behav. 2011;104(5):989-95. doi: 10.1016/j.physbeh.2011.06.019. Epub 2011 Jul 8.

35. Fisk WJ, Eliseeva EA, Mendell MJ. Association of residential dampness and mold with respiratory tract infections and bronchitis: A meta-analysis. Environ Health. 2010;9:72. doi: 10.1186/1476-069X-9-72. 
36. Lewis RE, Wiederhold NP, Lionakis MW, Prince RA, Kontoyiannis DP. Frequency and species distribution of Gliotoxin-producing Aspergillus 

isolates recovered from patients at a tertiary-care cancer center. J Clin Microbiol. 2005;43(12):6120-2.37. Lewis RE, Wiederhold NP, Chi J, Han XY, Komanduri KV, Kontoyiannis DP, et al. Detection of gliotoxin in experimental and human aspergillosis. Infect Immun. 2005;73(1):635-7.
38. Mensah-Attipoe J, Saari S, Veijalainen A-M, Pasanen P, Keskinen J, Keskinen TT, et al. Release and characteristics of fungal fragments in various conditions. Sci Total Environ. 2016;547:234-43. doi: 10.1016/j.scitotenv.2015.12.095.
39. Gorny RL, Lawniczek-Walczyk A. Effect of two aerosolization methods on release of fungal propagules from a contaminated agar plate. Ann Agric Environ Med. 2012;19(2):279-84.40. Cho S-H, Seo S-C, Schmechel D, Grinshpun SA, Reponen T. Aerodynamics and respiratory deposition of fungal fragments. Atmospheric Environment 2005;39(30):5454–546541. Median C, Santos-Martinez MJ, Radomski A, Corrigan OI, Radomski MW. Nanoparticles: pharmacological and toxicological significance. Br J Pharmacol. 2007;150(5):552-8.42. Block ML, Calderon-Garciduenas L. Air pollution: Mechanisms of neuroinflammation & CNS disease. Trends Neurosci. 2009;32(9):506-16. doi: 10.1016/j.tins.2009.05.009.43. Calderon-Garciduenas L, Solt AC, Henriquez-Rodan C, Torres-Jardon R, Nuse B, Herritt L, et al. Long-term air pollution exposure is associated with neuroinflammation, altered innate immune response, disruption of the blood-brain barrier, ultra-fine particulate deposition, and accumulation of Amyloid β-42 and α-synuclein in children and young adults. Toxicol Pathol. 2008;36(2):289-310. doi: 10.1177/0192623307313011.44. Peters A, Veronesi B, Calderon-Garciduenas L, Gehr P, Chen LC, Geiser M, et al. Translocation and potential neurological effects of fine and ultra-fine particles a critical update. Part Fibre Toxicol. 2006;3:13.

https://www.ncbi.nlm.nih.gov/pubmed/26722566
https://www.ncbi.nlm.nih.gov/pubmed/26722566
https://www.ncbi.nlm.nih.gov/pubmed/26722566
https://www.ncbi.nlm.nih.gov/pubmed/26722566
https://www.nature.com/articles/srep15015
https://www.nature.com/articles/srep15015
https://www.nature.com/articles/srep15015
http://www.ijbs.com/v11p0546.htm
http://www.ijbs.com/v11p0546.htm
http://www.ijbs.com/v11p0546.htm
http://www.ijbs.com/v11p0546.htm
https://www.ncbi.nlm.nih.gov/pubmed/20556470
https://www.ncbi.nlm.nih.gov/pubmed/20556470
https://www.ncbi.nlm.nih.gov/pubmed/20556470
https://www.ncbi.nlm.nih.gov/pubmed/20556470
https://link.springer.com/article/10.1007/s10096-012-1810-8
https://link.springer.com/article/10.1007/s10096-012-1810-8
https://link.springer.com/article/10.1007/s10096-012-1810-8
https://link.springer.com/article/10.1007/s10096-012-1810-8
https://www.ncbi.nlm.nih.gov/pubmed/27061227
https://www.ncbi.nlm.nih.gov/pubmed/27061227
https://www.ncbi.nlm.nih.gov/pubmed/27061227
https://www.researchgate.net/profile/Jack_Thrasher/publication/303811614_Citation_Dennis_DP_and_Thrasher_JD_Nasal_Fungal_Pathology_and_Trichothecenes_Associated_with_Water-_Nasal_Fungal_Pathology_and_Trichothecenes_Associated_with_Water-Damaged_School_and_
https://www.researchgate.net/profile/Jack_Thrasher/publication/303811614_Citation_Dennis_DP_and_Thrasher_JD_Nasal_Fungal_Pathology_and_Trichothecenes_Associated_with_Water-_Nasal_Fungal_Pathology_and_Trichothecenes_Associated_with_Water-Damaged_School_and_
https://www.researchgate.net/profile/Jack_Thrasher/publication/303811614_Citation_Dennis_DP_and_Thrasher_JD_Nasal_Fungal_Pathology_and_Trichothecenes_Associated_with_Water-_Nasal_Fungal_Pathology_and_Trichothecenes_Associated_with_Water-Damaged_School_and_
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3705282/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3705282/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3705282/
https://www.ncbi.nlm.nih.gov/pubmed/11522753
https://www.ncbi.nlm.nih.gov/pubmed/11522753
https://www.ncbi.nlm.nih.gov/pubmed/11522753
https://www.ncbi.nlm.nih.gov/pubmed/11522753
https://www.ncbi.nlm.nih.gov/pubmed/19050738
https://www.ncbi.nlm.nih.gov/pubmed/19050738
https://www.ncbi.nlm.nih.gov/pubmed/19050738
https://www.ncbi.nlm.nih.gov/pubmed/18443920
https://www.ncbi.nlm.nih.gov/pubmed/18443920
https://www.ncbi.nlm.nih.gov/pubmed/18443920
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC544211/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC544211/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC544211/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC544211/
https://www.ncbi.nlm.nih.gov/pubmed/16238166
https://www.ncbi.nlm.nih.gov/pubmed/16238166
https://www.ncbi.nlm.nih.gov/pubmed/16238166
https://www.ncbi.nlm.nih.gov/pubmed/16238166
https://www.researchgate.net/publication/297920408_A_Family_with_MECFS_Following_Exposure_to_Molds_Mycotoxins_and_Bacteria_in_a_Water-Damaged_Home_A_Case_Report
https://www.researchgate.net/publication/297920408_A_Family_with_MECFS_Following_Exposure_to_Molds_Mycotoxins_and_Bacteria_in_a_Water-Damaged_Home_A_Case_Report
https://www.researchgate.net/publication/297920408_A_Family_with_MECFS_Following_Exposure_to_Molds_Mycotoxins_and_Bacteria_in_a_Water-Damaged_Home_A_Case_Report
https://www.researchgate.net/publication/297920408_A_Family_with_MECFS_Following_Exposure_to_Molds_Mycotoxins_and_Bacteria_in_a_Water-Damaged_Home_A_Case_Report
http://www.who.int/indoorair/publications/7989289041683/en/
http://www.who.int/indoorair/publications/7989289041683/en/
http://www.who.int/indoorair/publications/7989289041683/en/
https://www.ncbi.nlm.nih.gov/pubmed/19793773
https://www.ncbi.nlm.nih.gov/pubmed/19793773
https://www.ncbi.nlm.nih.gov/pubmed/19793773
https://www.ncbi.nlm.nih.gov/pubmed/19854820
https://www.ncbi.nlm.nih.gov/pubmed/19854820
https://www.ncbi.nlm.nih.gov/pubmed/19854819
https://www.ncbi.nlm.nih.gov/pubmed/19854819
https://www.ncbi.nlm.nih.gov/pubmed/19854819
https://www.ncbi.nlm.nih.gov/pubmed/19793776
https://www.ncbi.nlm.nih.gov/pubmed/19793776
https://www.ncbi.nlm.nih.gov/pubmed/19793776
https://www.ncbi.nlm.nih.gov/pubmed/19793776
https://www.ncbi.nlm.nih.gov/pubmed/19793774
https://www.ncbi.nlm.nih.gov/pubmed/19793774
https://www.ncbi.nlm.nih.gov/pubmed/19793774
https://www.ncbi.nlm.nih.gov/pubmed/20684476
https://www.ncbi.nlm.nih.gov/pubmed/20684476
https://www.ncbi.nlm.nih.gov/pubmed/21196349
https://www.ncbi.nlm.nih.gov/pubmed/21196349
https://www.ncbi.nlm.nih.gov/pubmed/26829324
https://www.ncbi.nlm.nih.gov/pubmed/26829324
https://www.ncbi.nlm.nih.gov/pubmed/26829324
https://www.ncbi.nlm.nih.gov/pubmed/26829324
https://www.ncbi.nlm.nih.gov/pubmed/26829324
https://www.ncbi.nlm.nih.gov/pubmed/21763705
https://www.ncbi.nlm.nih.gov/pubmed/21763705
https://www.ncbi.nlm.nih.gov/pubmed/21763705
https://www.ncbi.nlm.nih.gov/pubmed/21763705
https://www.ncbi.nlm.nih.gov/pubmed/21763705
https://www.ncbi.nlm.nih.gov/pubmed/21078183
https://www.ncbi.nlm.nih.gov/pubmed/21078183
https://www.ncbi.nlm.nih.gov/pubmed/21078183
https://www.ncbi.nlm.nih.gov/pubmed/15618207
https://www.ncbi.nlm.nih.gov/pubmed/15618207
https://www.ncbi.nlm.nih.gov/pubmed/15618207
https://www.ncbi.nlm.nih.gov/pubmed/26789361
https://www.ncbi.nlm.nih.gov/pubmed/26789361
https://www.ncbi.nlm.nih.gov/pubmed/26789361
https://www.ncbi.nlm.nih.gov/pubmed/26789361
https://www.ncbi.nlm.nih.gov/pubmed/22742802
https://www.ncbi.nlm.nih.gov/pubmed/22742802
https://www.ncbi.nlm.nih.gov/pubmed/22742802
http://www.sciencedirect.com/science/article/pii/S1352231005005005
http://www.sciencedirect.com/science/article/pii/S1352231005005005
http://www.sciencedirect.com/science/article/pii/S1352231005005005
https://www.ncbi.nlm.nih.gov/pubmed/17245366
https://www.ncbi.nlm.nih.gov/pubmed/17245366
https://www.ncbi.nlm.nih.gov/pubmed/17245366
https://www.ncbi.nlm.nih.gov/pubmed/19716187
https://www.ncbi.nlm.nih.gov/pubmed/19716187
https://www.ncbi.nlm.nih.gov/pubmed/19716187
https://www.ncbi.nlm.nih.gov/pubmed/18349428
https://www.ncbi.nlm.nih.gov/pubmed/18349428
https://www.ncbi.nlm.nih.gov/pubmed/18349428
https://www.ncbi.nlm.nih.gov/pubmed/18349428
https://www.ncbi.nlm.nih.gov/pubmed/18349428
https://www.ncbi.nlm.nih.gov/pubmed/18349428
https://www.ncbi.nlm.nih.gov/pubmed/16961926
https://www.ncbi.nlm.nih.gov/pubmed/16961926
https://www.ncbi.nlm.nih.gov/pubmed/16961926


Citation: Dennis D, Thrasher JD (2017) Surgical and Medical Management of Sinus Mucosal and Systemic Mycotoxicosis. J 

Oto Rec Surg 3(1): 117. 
Page 7 of 7

 Vol. 3. Issue. 1. 31000117J Oto Rec Surg ISSN: 2470-104145. Calderon-Garciduenas L, Macias-Parra M, Hoffman KJ, Valencia-Salazar G, 
Henriquez-Roldan C, Osnaya N, et al. Immunotoxicity and environment: Immunodysregulation and systemic  inflammation in children. Toxicol Pathol. 2009;37(2):161-9. doi: 10.1177/0192623308329340.46. Calderon-Garciduenas L, Reed W, Maronpot RR, Henriquez-Roldan C, Delgado-Chavez M, Calderón-Garcidueñas A, et al. Brain inflammation and Alzheimer’s-like pathology in individuals exposed to sever air pollution. Toxicol Pathol. 2004;32(6):650-8.47. Genc S, Zadeoglulari Z, Fuss SH, Genc K. The adverse effects of air pollution on the nervous system.  Journal of Toxicology 2012(4):782462. DOI: 10.1155/2012/782462.48. Stanzani M, Orciuolo E, Lewis R, Kontoyiannis DP, Martins SLR, St. John LS, et al. Aspergillus fumigatus suppresses the human cellular immune response via gliotoxin-mediated apoptosis of monocytes. Blood. 2005;105(6):2258-65.

49. Sutton P, Newcombe NR, Waring P, Mullbacher A. In Vivo 
immunosuppressive activity of gliotoxin, a metabolite produced by human pathogenic fungi. Infect Immun. 1994;62(4):1192-8.50. Comera C, Andre K, Lafitte J, Collet Z, Galtier P, Maridonneau-Parini I. Gliotoxin from Aspergillus fumigatus affects phagocytosis and the organization of the actin cytoskeleton by distinct signaling pathways in human neutrophils. Microbes Infect. 2007;9(1):47-54.51. Kupfahl C, Geginat  G, Hof J. Gliotoxin-mediated suppression of innate 
and adaptive immune functions directed against Listeria monocytogenes. Med Mycol. 2006;44(7):591-9.

52. Pahl JI, Kraub B, Schulze-Osthoff K, Decker T, Traencker EB-M, et al. The immunosuppressive fungal metabolite gliotoxin specifically inhibits transcription factor NF kappa-B. J Exp Med. 1996;183(4):1829-40.

*Corresponding author: Donald Dennis, Otolaryngology-Head and Neck Surgery, 3193 Howell Mill Rd NW # 215, Atlanta, GA, 30327, USA; E-mail: 
ddennis@mindspring.com. 

Received Date: January 12, 2017, Accepted Date: April 12, 2017, Published Date: April 24, 2017. 
Copyright: © 2017 Dennis D, et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Citation: Dennis D, Thrasher JD (2017) Surgical and Medical Management of Sinus Mucosal and Systemic Mycotoxicosis. J Oto Rec Surg 3(1): 117. 

https://www.ncbi.nlm.nih.gov/pubmed/19171930
https://www.ncbi.nlm.nih.gov/pubmed/19171930
https://www.ncbi.nlm.nih.gov/pubmed/19171930
https://www.ncbi.nlm.nih.gov/pubmed/19171930
https://www.ncbi.nlm.nih.gov/pubmed/15513908
https://www.ncbi.nlm.nih.gov/pubmed/15513908
https://www.ncbi.nlm.nih.gov/pubmed/15513908
https://www.ncbi.nlm.nih.gov/pubmed/15513908
https://www.researchgate.net/publication/224811977_The_Adverse_Effects_of_Air_Pollution_on_the_Nervous_System
https://www.researchgate.net/publication/224811977_The_Adverse_Effects_of_Air_Pollution_on_the_Nervous_System
https://www.researchgate.net/publication/224811977_The_Adverse_Effects_of_Air_Pollution_on_the_Nervous_System
https://www.ncbi.nlm.nih.gov/pubmed/15546954
https://www.ncbi.nlm.nih.gov/pubmed/15546954
https://www.ncbi.nlm.nih.gov/pubmed/15546954
https://www.ncbi.nlm.nih.gov/pubmed/15546954
https://www.ncbi.nlm.nih.gov/pubmed/7510665
https://www.ncbi.nlm.nih.gov/pubmed/7510665
https://www.ncbi.nlm.nih.gov/pubmed/7510665
https://www.ncbi.nlm.nih.gov/pubmed/17196420
https://www.ncbi.nlm.nih.gov/pubmed/17196420
https://www.ncbi.nlm.nih.gov/pubmed/17196420
https://www.ncbi.nlm.nih.gov/pubmed/17196420
https://www.ncbi.nlm.nih.gov/pubmed/17071552
https://www.ncbi.nlm.nih.gov/pubmed/17071552
https://www.ncbi.nlm.nih.gov/pubmed/17071552
https://www.ncbi.nlm.nih.gov/pubmed/8666939
https://www.ncbi.nlm.nih.gov/pubmed/8666939
https://www.ncbi.nlm.nih.gov/pubmed/8666939

	Title
	Corresponding Author
	Abstract
	Introduction
	Materials and Method
	Brief Review of Medical Records
	Fungal Contamination of Home of Patient 1
	Fungal Cultures of the Home and Apartment of Both Patients
	Sinus Examinations: 
	Sinus Mycotoxins and Fungi

	Results
	Fungal Contamination of each Residence
	Symptoms of the Patients

	Discussion
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	References

