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Exposure to molds in the indoor environment and in the paranasal sinuses and other parts of 
the body can cause a wide range of health problems, including sinusitis, asthma, dermatitis, and 
chronic fatigue. Here we present a 23-year-old female patient who experienced many years of 
severe allergic fungal sinusitis (AFS) with polyps and atopic dermatitis, along with severe fatigue, 
memory loss, weakness, muscle and joint pain, insomnia, and shortness of breath after living in 
a mold-infested recreational vehicle and having fungi in the sinuses. Pre-operative treatment 
with antifungal medication nasal irrigation with saline, nutritional supplements, and avoidance 
of mold did not improve her AFS or atopic dermatitis. Following treatment with endoscopic sinus 
surgery and Cyclone Amphotericin-Birrigation, the patient’s dermatitis resolved dramatically in 
only 6 days, along with the AFS and many of her other symptoms. 

This case study suggests that exposure to mycotoxins, produced by both the indoor 
environment and by fungi growing in the sinuses, can produce a wide range of health effects, 
including sinusitis, dermatitis, chronic fatigue, cognitive impairment, neuropsychiatric signs, and 
many other symptoms. A multi-faceted treatment regime of endoscopic nasal surgery, indoor 
environmental testing/control, and medical/hormonal/nutritional treatment can thus potentially 
improve many health conditions. TAP testing a patient’s clothing for mold with an SDA agar mold 
screening plate and urine mycotoxin testing can help direct attention to the environmental source 
of exposure and improve long-term outcome.

Case Report

Chronic Allergic Fungal Sinusitis with 
Atopic Dermatitis with Erythroderma 
over Entire Skin Surface Successfully 
Treated with FESS, Cyclone 
Amphotericin Irrigation, Medical, and 
Environmental Management
Donald Dennis1 and Luke Curtis2*
1Sinusitis Wellness, Atlanta, USA
2East Carolina University-Brody School of Public Health, USA

INTRODUCTION
Fungal exposure is common in rhinosinusitis patients, 

with one study reporting 94 out of 101 (93%) consecutive 
chronic rhinosinusitis surgical patients being diagnosed with 
fungal chronic rhinosinusitis [1]. More than a hundred studies 
have reported that heavy exposure to indoor molds and their 
allergens and mycotoxins can cause a wide range of adverse 
health effects [2-4], especially asthma [3,5] sinusitis [6,7] chronic 
fatigue [8-12] neurological/neuropsychiatric problems [10,13-
15] and hormonal deficiencies [9]. A meta-analysis of 31 indoor 
air studies reported that visible mold (EE 1.82, 95 % CI 1.56-
2.12) and mold odor (EE 2.18, 95 CI 1.76-2.71) were associated 

with a greater risk of the development of rhinitis/sinusitis [6]. 
Dennis et al., described a group of 79 patients with a history of 
documented indoor mold exposure who presented with rhinitis, 
chronic fatigue, and endocrine problems, including 81% with 
hypothyroidism and 51% with growth hormone deficiency [9]. 

When environmental mycotoxins enter the nose, the 
highest concentration is found in the ethmoid sinus mucosa. 
The environmental air contains a “soup” of three items: mold 
spores, mycotoxins (of which there are over 400 [16], and 
microbial volatile organic compounds (MVOCs). Once in the 
moist environment of the sinuses, the mold spores become an 
internal manufacturing facility for more mycotoxins and MVOCs 
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such that illness may persist within a patient’s body even in a 
mold-free environment. MVOCs can penetrate sheetrock and 
wood and can go through plastic. Thus, much like the intoxication 
inherent when glue is inhaled and the chemicals enter the brain 
causing cognitive dysfunction (brain fog), and neuropsychiatric 
symptoms, MVOCs can also cross the blood-brain barrier and 
cause a number of neurological symptoms.

A US study found that mycotoxins, specifically trichothecenes, 
aflatoxins, and ochratoxins, could be detected in nasal secretions 
and sputa in patients who had been exposed to molds in their 
environment [17]. Case series have been presented of patients 
exposed to water-damaged indoor environments who had 
measurable levels of mycotoxins in their urine and/or nasal 
mucosa. These patients all improved following endoscopic sinus 
surgeries, reductions in indoor mold exposure, and treatment 
with oral/nasal or nebulized antifungal drugs and neurotherapy 
[18,19].

Exposure to fungal allergens and toxins can also increase 
risk of dermatitis and eczema. One 2021 study of 100 atopic 
dermatitis patients reported that skin sensitization to allergens 
from fungi commonly found in indoor environments or in/
on humans, including Alternaria, Cladosporium, Penicillium, 
Aspergillus, and Malassezia, were more common than in patients 
with no atopic dermatitis [20]. Rhinitis/sinusitis and eczema/
dermatitis frequently co-exist [21], with one study reporting that 
eczema was present in 21 out of 94 (22%) patients with chronic 
sinusitis [22].

A number of other studies have also linked exposure to 
indoor environments with mold and/or moisture damage to 
significantly higher rates of eczema and related skin problems. 
A study of 10,851 preschool children in Sweden reported skin 
eczema rates overall of 18.7%, with presence of visible dampness 
(OR 1.35, 95% CI 1.15-1.72) being associated with significantly 
higher rates of childhood skin eczema [23]. A NW China study 
of 8,153 preschool children reported that maternal residential 
exposure to mold or moisture was associated with significantly 
higher risk of eczema development (OR 1.53, 95% CI 1.17-2.00) 
[24]. A South Korean study of 52 homes of atopic dermatitis 
patients reported that presence of moisture damage in homes 
was associated with significantly increased risk of moderate 
to severe atopic dermatitis (OR 14.52, 95% CI 1.75-121.13, 
p=0.0025) [25]. A Finnish study reported that skin rashes were 
seen in 15 out of 47 (32%) students in a water-damaged school as 
compared to 0 of 56 (0%) control students (p <0.001) [14]. Curtis 
et al., reported that skin rashes were seen in 13 of 48 (27%) adult 
subjects exposed to indoor mold [2].

Environmental and medical management of mold-related 
sinus problems can often produce considerable improvement 
in patients’ symptoms. Resolution of rhinosinusitis was seen in 
93% (41 of 45) of the Dennis patients reported above who were 
also able to lower their indoor mold concentrations and who 
received treatment with nasal saline irrigations, antifungal and 
antibiotic sprays, and appropriate hormone replacement and 
nutritional supplements [9]. Dennis et al., also reported large and 
significant improvement in a wide range of symptoms including 
neuropsychiatric deficits in a case series of 3 patients treated 
with standard FESS surgery, Cyclone irrigation with voriconazole, 

nutritional and hormonal treatment, and reduced exposure to 
molds and other toxins and allergens [26]. 

CASE PRESENTATION
This case reports on a 23-year-old woman with severe 

skin rashes over her entire body along with chronic fatigue 
and a number of other serious health problems. The woman 
improved dramatically in just 6 days postoperatively following 
treatment with Functional Endoscopic Sinus Surgery (FESS) of 
all eight sinuses and Cyclone (Stryker) irrigation of all sinuses 
with Amphotericin-B. Pre-operative environmental controls, 
avoidance, and medical therapy to remove the mycotoxins 
using Oxygen, Glutathione, Opticleanse to detoxify the liver, and 
Intramax liquid vitamins bound to carbon to help remove toxins 
were not effective in relieving the allergic fungal sinusitis with 
polyps or the severe atopic dermatitis. Three partial relapses 
occurred between November 4, 2021, and December 7, 2021, 
which were successfully treated without further surgery by 
injecting maxillary sinus with Amphotericin-B, Kenalog 20, and 
Xylocaine 1% with epinephrine. 

HISTORY
A 23-year-old woman presented with a history of atopic 

dermatitis (eczema) over the entire body with skin peeling on 
every surface including the ear canals for at least four years. The 
symptoms first appeared when she was 3 years old and living 
in a Recreational Vehicle (RV) that had mold contamination in 
the HVAC system. About one year ago she discovered toxic mold 
contamination in the HVAC system of another RV where she lived. 
Her symptoms improved when she moved into a house. She had 
Congenital Hypertrophic Cardiomyopathy that required a heart 
transplant at age 3 months and is on Prograf for prevention of 
heart rejection.

A list of the patient’s symptoms before and after surgery is 
listed below in Table 1.

The patient’s January 20, 2020, environmental report from 
the RV she was living in for several months, showed very elevated 
levels of fungal spores in the air, which included a total of 9,880 
mold spores per cubic meter of air with 7,100 Aspergillus/
Penicillium spores per cubic meter of air, as compared to only 
208 spores per cubic meter of air outdoors (SEEML Labs, 203 
Edinburgh Court, Greenville, SC 29607, 864-233-3770). There 
was visible mold behind the RV ceiling roofing in the HVAC 
ducting.

Sinus CT scan showed complete opacification of all eight 
sinuses and a fungus ball in the left maxillary sinus and bilateral 
turbinate hypertrophy. The endoscopic exam showed severe 
edema and erythema of all eight sinuses with panpolyposis and 
turbinate hypertrophy, gastroesophageal reflux disease, and 
Candida at base of tongue. Patient had high levels of ochratoxin A 
and mycophenolic acid before surgery while levels of ochratoxin 
A and mycophenolic acid were below detection limits following 
surgery (Table 2). Urine mycotoxin tests analyzed by Great Plains 
Lab, Overland, KS 66214. 

The patient’s nose cultured Cladosporium, Microsporum, and 
Penicillium. She was placed on normal saline nasal irrigations 
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with 5 drops of CitriDrops Dietary Supplement, which consists 
of 4 different citrus seed extracts with antimicrobial/antifungal 
properties, and Amphotericin-B nasal nebulization using a Rhino 
Clear Sprint nebulizer 2 mL BID. For mycotoxin detoxification, 
she used Oxygen 100% with face mask at 8 L/min, Acetyl 
Glutathione 300 mg BID, Opticleanse (a multifaceted supplement 
made by Xymogen, Orlando, FL, USA) for moderation of phase I 
liver detoxification and support of phase II liver detoxification 
pathways, and Intramax (another multifaceted supplement made 
by Drucker Labs in Plano, TX, USA), a multivitamin, mineral, and 
herbal formula bound to carbon to remove intracellular toxins. 
Surgery included standard FESS of all eight sinuses with irrigation 
of all eight sinuses with Amphotericin-B using a Cyclone (Stryker) 
Irrigator and a submucosal resection of the turbinates.

Please see Figure 1 for CT exam of 8 nasal sinuses and Figure 
2 for mycotoxin-containing exudate coming out of ethmoid 
mucosal tissue.

Chronic Fungal RhinoSinusitis (CFRS) is diagnosed by a 
number of means including: 1) nasal polyps, 2) allergic mucin, 
3) computed tomography (CT) scans consistent with CRS 
(considered the Gold Standard of CRS Diagnosis, 4) a positive 
fungal culture or histology, and 5) type 1 hypersensitivity (Bent 
&Kuhn 1994). It is likely the patient has allergic fungal sinusitis 
due to fungus such as Candida, Cladosporium, Microsporum, 
and Penicillium being found on cultures, a fungus ball in the 
left maxillary sinus and having pan nasal polyposis No allergen 
testing was performed since the patient was on Prograf for to 
prevent heart transplant rejection. 

The following videos may be of interest.

Video #1 Demonstrates Cyclone Amphotericin-B Irrigation 

h t t p s : / / w w w . d r o p b o x . c o m / s / g n o s 9 l a v 2 l 4 w 8 e j /
Cyclone%20surgery%204-2-20.MOV?dl=0

Video #2 The Functions of the Cyclone Sinus Irrigator

https://www.dropbox.com/s/r97mtxvxr5vg0o4/Dr%20
Dennis%20Cyclone%20Entellus%202.mp4?dl=0

PROCEDURE
This patient had standard FESS surgery on all eight sinuses 

with generous sinusotomies on July 8, 2021. Frontal sinusotomies 
were done with either a balloon or standard FESS depending on 
degree of pathology. After FESS, all sinuses were irrigated with 
either Amphotericin-B (100 mg/L) or Voriconazole (412 mg/L) 
with the Cyclone (Stryker) sinus irrigation device using 2, 60 mL 
syringes for each sinus. All sinuses were irrigated beginning with 
frontal sinuses followed by maxillary, sphenoid, and ethmoid 
sinuses. All fluid was suctioned during irrigation to prevent 
recirculation of mycotoxins and MVOCs.

Patient returned on the sixth post-operative day, at which Figure 1 CT scan of 8 nasal sinuses.

Figure 2 Ethmoid mucosa removed during sinus surgery with brown 
halo of mycotoxins coming out of ethmoid mucosal tissue.

Figure 3 Legs pre and 6 days postoperatively.

https://www.dropbox.com/s/gnos9lav2l4w8ej/Cyclone surgery 4-2-20.MOV?dl=0
https://www.dropbox.com/s/gnos9lav2l4w8ej/Cyclone surgery 4-2-20.MOV?dl=0
https://www.dropbox.com/s/r97mtxvxr5vg0o4/Dr Dennis Cyclone Entellus 2.mp4?dl=0
https://www.dropbox.com/s/r97mtxvxr5vg0o4/Dr Dennis Cyclone Entellus 2.mp4?dl=0
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point essentially all of her dermatitis was resolved.

Figures 3,4 and 5 below show before and after pictures of 
the patient’s skin in the legs, face/neck, and hands/arms regions 
before and after initial fungal endoscopic treatment on July 8, 
2021. Table 1 above notes that many of her health symptoms 
were largely resolved following treatment.

Patient had a recurrence of atopic dermatitis on November 
4, 2021. A maxillary sinus surgery was done, and another fungus 
ball was removed from the left maxillary sinus as well as the left 
inferior turbinate and medial wall of the left maxillary sinus. 
Amphotericin-B irrigation was performed on 8 sinuses. Clearing 
of the facial atopic dermatitis occurred in hours post-surgery and 
clearing of the skin on her hands occurred in 4 days after surgery.

Another partial relapse occurred after dog exposure, and 
the patient had severe atopic dermatitis on the right hand. The 
patient was treated on November 18, 2021, with office endoscopic 
debridement and removal of fungus ball in left maxillary sinus 
and topical application of a mixture Amphotericin-B 2mL 
(3mg/30mL), Kenalog-40, 0.5 mL, and 2 mL of 1% Xylocaine with 

1:100,000 Epinephrine.

A third partial relapse occurred, and the patient was treated 
again on December 7, 2021, with office endoscopic debridement 
and removal of fungus ball in left maxillary sinus and topical 
application of a mixture Amphotericin-B 2mL (3mg/30mL), 
Kenalog-40, 0.5 mL, and 2 mL of 1% Xylocaine with 1:100,000 
Epinephrine.

Please see pictures of patient’s face and hands before and 
after endoscopic fungus removal in Figures 6 and 7.

DISCUSSION
This case study suggests that exposure to mold, mycotoxins, 

and MVOCs, either from the environment or by localized fungal 
sinus infections, can cause a wide range of health problems, 
including severe dermatitis, chronic fatigue, and neurological 
deficits. While large numbers of published studies have reported 
that exposure to indoor mold or moisture are associated with 
common allergic problems such as asthma and rhinitis [5,6] the 
relationships between mold and mycotoxins and other wide-
ranging, chronic health problems are less well known.

Urine mycotoxin levels are helpful in discovering mycotoxins 
as a cause of multiple systemic symptoms. Several case reports 
have reported significant levels of mycotoxins in ethmoid 

Figure 4 Face before and 6 days after FESS with Amphotericin-B 
Cyclone irrigation.

Figure 5 Hands and arms 6 days post op after FESS with 
Amphotericin-B Cyclone irrigation.
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Figure 6 (After sinus surgery but with re-exposure to mold)Atopic 
dermatitis before and 4 hours after office endoscopic fungus removal 
and sinus injection of left maxillary sinus with Amphotericin-B, 
Kenalog-40, and 1% Xylocaine with 1:100,000 Epinephrine.

Figure 7 Atopic dermatitis of hand from fungus in left maxillary 
sinus before and 4 Days (December 7 and December 11, 2021) after 
office endoscopic removal of fungus with topical sinus injection 
of Amphotericin-B, Kenalog-40, and 1% Xylocaine with 1:100,000 
Epinephrine.

sinus mucosa and in urine of humans exposed to toxic mold 
environments [18,19,26]. The patient’s urine showed elevated 
levels of 2 common mycotoxins on December 3, 2019, of 102 
ppb Ochratoxin (Detection Limit<7.5 ppb) and 673.18 ppb 
mycophenolic acid (Detection Limit <0.2 ppb). After the first 
surgery on July 8, 2021, levels of ochratoxin and mycophenolic 
acid fell to below detection limits on December 23, 2021. An 
ochratoxin level of urine of 102 ppb is quite high; -a 2016 review 
of 23 worldwide studies involving a total of 2,115 subjects 
reported mean urine ochratoxin levels in the 23 groups of 
between 0.018 and 6.2 ppb [27]. Ochratoxin is produced by many 
Penicillium and Aspergillus species that are common on food 
and indoor air, including A. fumigatus, A. niger, A ochraceous, A. 
versicolor, P. crustosum, P. expansum, and P. verrucosum [16,28]. 

Mycophenolic acid is produced by a number of Penicillium species 
including common indoor species such as P. brevicompactum, P. 
roeufort, and P. verrucosum [16,28].

Perhaps the mycotoxins/allergens/volatile organics/
mold-contaminated indoor environment and the fungal ball 
colonization/infection caused the patient’s symptoms. An 
interesting Finnish study of 156 young adults with atopic 
dermatitis reported that skin symptoms were significantly 
worse in patients with both Candida skin sensitization and 
gastrointestinal Candida growth as compared to Candida skin 
sensitization without gastrointestinal growth [29]. 

Mechanism of Symptoms: Likely there are two or more 
genetic defects that are at play in about 20% of the population. 
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Table 1: Before and After Treatment Symptoms 0= No Symptoms To 
10= Severe Symptoms

Symptoms Before 
Treatment

After 
Treatment

Fatigue 8 2

Food Allergies 3 0

Constipation 5 5

Bloating/Gas 4 4

Stomach Pain 4 4

Gut Problems/Enteropathy 1 1

Leaky Gut Syndrome 1 1

Gluten Sensitivity 2 2

Gastritis/Stomach Inflammation 1 1

Colitis/Bowel Inflammation 1 1

Hyperactivity 9 9

Hypoglycemia/Low Blood Sugar 5 5

Muscle/Joint Pain - Fibromyalgia 8 3

Weakness 8 3

Memory Loss 8 2

Irritable Bowel Syndrome 4 4

Insomnia 8 2

Numbness/Tingling 10 2

Anxiety, Depression, Irritability 8 2

Skin Rashes 9 0

Psoriasis 7 0

Eczema 9 0

Urticaria - Itching 9 0

Shortness of Breath 7 5

Table 2: Before and After Urine Mycotoxin Levels ppb= Parts per Billion.

Mycotoxin
Before Surgery

December 3, 
2019

After Surgery 
December 23, 

2021

Minimum 
Detection 

Limit
Ochratoxin A 102 ppb < 7.5 ppb 7.5 ppb
Mycophenolic 
Acid 673.18 ppb <0.2 ppb 0.2 ppb

Citrinin < 25 ppb 117.41 ppb 37.4

One is the immune reaction to mold itself, which is linked to AFS 
[30,31].We postulate the second may be inability to excrete the 
mycotoxins and MVOCs at a normal rate, which may be due to the 
MTHFR gene. The MTHFR gene would be involved by not allowing 
normal processing and excretion of the mycotoxins; there is 
some metabolic defect in the patients that does not allow them 
to excrete the toxins as rapidly as most people, and there is an 
allergic component to the mycotoxins and MVOCs.

Mycotoxins are microscopic solids that ride on dust particles 
and cause a long list of symptoms, and MVOCs are volatile 
chemicals that act like ether or glue fumes that enter the nose and 
can go directly into the brain to cause a number of neurological 
symptoms such as visual disturbance, hearing loss, dizziness, 
memory loss, concentration and comprehension problems, 

muscle weakness, paralysis, tremors, and immune suppression in 
decreasing IgG subclasses, as well as being carcinogenic. MVOCs 
can go through sheetrock and through a sealed plastic bag that 
will hold water, so when patients have severe neurological 
symptoms, it is best to get into a safe environment in which they 
know they are improving and deal with the remediation without 
entering the property. If after remediation the symptoms persist, 
it is best to relocate and not take anything from the contaminated 
place. Therefore, treatment first and most importantly is to get 
into an environment free of mold and mycotoxins, followed 
by saline irrigations with CitriDrops Dietary Supplement, a 
natural antimicrobial/antifungal, and Amphotericin-B nasal 
nebulization, mycotoxin detoxification with oxygen, which 
dilates the capillaries, Glutathione supplementation, Opticleanse, 
and Intramax. Removal of the antigen (mold, mycotoxins, and 
MVOCs) from the air and from the patient’s body are the most 
effective treatments for the immune reaction associated with 
toxin mold exposure. Elimination of the environmental exposure 
is paramount; without this, no other treatment is effective long 
term.

Testing for mold/mycotoxin/bacteria exposure, remediation 
of indoor environments, surgical treatment, and other medical/
nutritional interventions can be useful for diagnosing and 
treating a wide range of adverse health conditions including 
skin problems. If the mold-exposed patient is re-exposed to a lot 
of mycotoxins, they can experience a relapse, as our case study 
illustrates. To avoid relapse, it is helpful to avoid further mold 
exposure and, if exposed, to immediately treat with saline nasal 
irrigation and amphotericin sprays or nasal nebulization. For 
prevention of relapse in unfamiliar environments, Amphotericin 
nasal spray four times per day is helpful.

CONCLUSION
ENTs and other health care professionals need to more 

frequently consider mold and mycotoxin exposure as adverse 
health triggers. Questions about home/workplace environment, 
indoor environmental testing for molds, bacteria and water 
damage, SDA agar mold plate TAP testing on patient’s clothing 
(Immunolytics Lab),and urine mycotoxin tests (Real Time Lab/
Great Plains Lab) can be useful in determining and remediating 
environmental triggers. Many studies have reported that 
remediation of indoor mold and water damage can also 
significantly reduce rates of common allergic diseases such as 
rhinitis and asthma. A meta-analysis of 12 published studies 
reported that professional remediation of mold- and water-
damaged homes was associated with significant reductions both 
in wheezing (OR 0.64, 95% CI 0.55-0.75) and rhinitis symptoms

(OR 0.57, 95% CI 0.499-0.66) [32]. This study and several 
other studies have also reported that a multi-faceted treatment 
regime of endoscopic nasal surgery, environmental control, and 
medical/hormonal/nutritional treatment can potentially treat 
many health conditions, including chronic sinusitis, chronic 
fatigue, growth and thyroid hormone failure, neuropsychiatric 
problems, and dermatitis [9,26].

Much more research and clinical attention is needed to 
diagnose and treat the wide range of chronic health problems 
produced or aggravated by indoor mold, mycotoxins, MVOCs, 



Central

Dennis D, et al. (2022)

Ann Otolaryngol Rhinol 9(2): 1286 (2022) 7/7

bacteria, and moisture exposure.
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The most rapid resolution of symptoms and signs in the 
treatment of mold related illness is the removal of the antigen(s), 
fungus, mycotoxins, MVOC’s that are causing the immune 
reaction. 
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